WD 2007/ 029106 PCT/ | B2006/ 002473 - 1 1 SOQUI NOLI NES
AS | GF-1R INHI BI TORS FIELD OF THE | NVENTI ON The
w@e@smeedi0oé nventi on rel ates to novel conpounds PepE0e5/002473
of down-regulating or inhibiting the expression or
function of the insulin-like growth factor-1 receptor
(1G-1R). The invention is -also directed to
phar maceuti cal conpositions and met hods of down-
regul ating or inhibiting | G- 1R expression or function
i n_order to Prevent and/ or_treat cancer and ot her
BN B S, W ANEZBRETORRt abol i c as wel | as bl ood
vessel proliferation disorders, in which uncontrolled
expression of this receptor is observed. BACKGROUND
ART pihepl BeULER- I aiogwt h factor receptor (I G- 1R)
is one of 58 trans-nmenbrane tyrosi ne kinase receptors
present in humans [Review Structure and function of
theT%EpﬁréséH§uiﬂJéﬂeﬂ8% geowtls £8CHoFe fQﬁﬁg&%&ds capable of
T. E. Adairs et al Mbt. Life Sci. (200
dowmesegmgglnq rﬁsmlmmbpken@r B0 heFriee Ty ien Wu\ﬁerlctlon of the

1nsﬁ§§g§ﬂ%§éF%f3%HH ﬂ%&QEkSEGEécé399§):TﬁﬂhﬁquThEeEEwéﬁhlon ig

and Baxt er CGeneti c evi dence
alsandlgﬁg@le@st@rpf@mrﬂa§euaeizahgcq>m0$@-ops eadepebho@avel down-

regﬁ?ﬁ??ﬁ%r§£e 1{ Elhb ﬁéFr?ﬁg%£§¥E§§%%#”gf F%hcgﬁng{h.order to

but not an a ut e “condi aserga et
pregkent Bandhdm tr®to payserAsnd 283 1@@@17@054:@26] gregmth, and
metgégiﬁéségnwé%Bté%ebhggdlveéggfp% élf%égé%yb 8§%h§dé£gpqin
apoptosi's and seems be a qui rement tor e
whiest abtosbnehtedrdpresat enant etlofs ttmeptticangEophedrved.
phenotype both in vitro and in vivo [R Baserga et al.
Bi ochi m Bi ophys. Acta 1332 (1997) 105-126] . Several
I n BACKGRAHND AR vi vo studi es have denonstrated that
inhibition of the .expression or function of the IG-1
receptor reverses the transfornmed phenotype and
i nhiThiet Sneuiborl Cad lgrgmiwt BacThe reeehimmudsrudad in one of
ant i bodi_es, WO

o 008 AL IR0k P08 A BOLLERL Y humac
[Review: Structure and function of the Type 1 insulin-like growth
factor receptor. T.E.Adams et al. Cell. Mol. Life Sci. 57 (2000)
1050-1093; Insulin-Like Growth Factors. Kluwer Academic/Plenum
Publishers (2003). Editors: LeRoith, D., Zumkeller, W. and Baxter,
R.C.]. Genetic evidence and studies on cells lacking the IGF-1
receptor have demonstrated that it is required 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 establishment 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 function of the IGF-1 receptor reverses the
transformed phenotype and inhibits tumour cell growth. The

techniques used in these studies include neutralizing antibodies



2 [Kalebic et al. Cancer Res. 54(1994) 5531-5534;

Arteaga, C L. et al. Cancer Res. 49(1989) 6237-6241,
wmeoozeempe D. D. et al. Gowmh Factors 6 (1992)PCT/IB2006/002473

327-336], antisense oligonucleotides [Resnicoff et

al . Cancer Res. 54(1994) 2218-2222; Andrews, D.W et

al. J. din. Oncol. 19(2001r 2189-2200; Wite, P.J.

et al. Antisense Nucleic Acid Drug Dev. 10(2000)

195- 2031, dom nant negative nutants [D Anbrosio et

al . Cancer. Res. 56(1996) 4013 020;. Pra D. et al.
[Kalelpkc Natdl- Acagerskes. U 1Ppd 9@@?12553421%5tem:s§ L. et
al. KCanceér Heg G4'9Ql9§990§§3ﬁe§2414( 198).04648-. 86591 ,a1. Growth

triple-helix form ng ol i gonucl eoti des [Ri nninsland et
Fachprs Fy o9t B27A83d] » Switiasgre 9A(g9npylegsidsgsResnicott
ot B0 CE1SE 1 Ehakaguy a £lg azlzzzCa%a&Sags D. @0(;@%@. 7.

RNA interference using a | e stran
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receptor expression in eratlnocytes has Been S
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treatnment of diseases that are dependant on an
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Down-regulation of the IGF-1 receptor would possibly also
have beneficial effect with respect to diseases such as diabetic
retinopathy [L.K. Shawver et al. DDT 2(1997) 50-63] as well as
atherosclerosis, restinosis [A.Bayes-Genis et al. Circ. Res.

86 (2000) 125-130] and rheumatoid arthritis [J.Pritchard et al.
J.Immunol . 173(2004) 3564-3569].

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 Research
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. Anpnals of Oncogene 20(2001) 4029-4040; A.J.Salisbury et al.



- 3 Horm Metab. Res. 35(2003) 843-849; Mtsiades,
C.S. et al. Cancer Cell 5(2004) 221-230]. A series of
wagaisnzaiees, named tyrphostins, have been cl ai PEDIB2@5/002473
down-regul ate or inhibit the expression of the I1G--1
receptor [M Parrizas et al. Endocrinol ogy 138(1997)
1427-1433; G Blumet al. Bi®chem stry 39(2000)
15705-15712; G Blumet al. J. Biol. Chem 278(2003)
40442-40454]. The dr avvback vvith the tyrphostins are
their | wactivit nce stens and_that they
Horé’f'oé%-t?‘gac eswi%ﬁw 2998 i ﬁéarﬁ 9t deptirdeat has l§§eﬁl Cancer
celdemunst s ptesh [d3ojKant er - Lewensohn et al. Ml. Cell.
Endocri nol ogy 165(2000) 131-137] that tanoxifen, at
high concentration, has the ability to down-regul ate

or ianhibitsthe stysosiig pPhageRorylatdon of t eve' %'ée}q claimed

(3-subunit, thereby bl ocki ng downstteam si gna
to Ugwparesel &SI ITRIBLEL AhAuRRTeTH idretadt cténeylmaryl receptor

e urpgémégg%@n&fs @%&%@&b@;%@@ AIANst S 495, tEe Blum et

| G--1 receptor. rovvthln I bi'tion stU|es
al .VBRoZhamés fOF- 313)(2@690| I1|5ﬁé§ thel2 s%st%m@tsladv\ed |E-W>l

chBALt 1 ¥hk i 8603) MdNS NALENY | apﬂll%Cﬁév%c\w&%/hlgggoéy%host1ns

It is dermnstrat ed that podop otoxin
aredgbgypotiopdtiiotion n pleéﬂopmiwwmnm tded they cross-react

w;t‘ﬁeﬁﬁ pmg@pl qu%lé;e are selective and efficient

nh| tors o -1 receptor.
Deoxyp| cropodophyl lin has pr evi ously [A. Akahori et

to bgg%egg%ﬁn% %étra% glop yl {{}%@Qx ]T}QSnSe il Sth % Mol.

€0XYpo oxXinint
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tyrokate laﬂlcsspla;uatl;altp@dzoprﬁythet OF 1R episphdophy| katpxbn, blocking
dow%g % 1¥| | ot oxgne WO 2007/ 029106 PCT/ | B2006/ 002473 4

an n%r%ah pgdophyl | otoxin are potent inhibitors

of the I G~ 1R

In US patent 6,337,338 Bl, a number of hetercaryl-aryl urea
substances are described as antagonists of the IGF-1 receptor. In
cell growth inhibition studies on MCF-7 and MCF-10 cell lineg the

gsubstances showed low activities.

In the patent application WO 02/102804 Al it is demonstrated
that podophyllotoxin, deoxypodophyllotoxin, picropodophyllin and
deoxypicropodophyllin are selective and efficient 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 leukemia L1210. No mechanism of

action, however, wag proposed.

In the patent application WO 02/102805 Al it is shown that
also acetylpodophyllotoxin, epipodophyllotoxin, podophyllotoxone



phosphoryl ation. In two patent applications (WO
03/ 048133 Al and WD 02/092599 Al) a nunber of
w@yeoredisme derivatives are described as nodul BEDIB0060§02473
the 1G~-1 receptor. However, these pyrimdine
derivatives have shown a poor |G+ 1R down-regul ating
activity. WO 01/ 32624 (DU POMT PHARM CO) di scl oses
4- phenyl - substituted tetrahydroi soqui noline
conmpounds. These conpounds are wuseful in the
treatnment of various neurol ogical and psychiatric
anddf § pReee Sy (pedgPhy ABPEP by drddlategtt Rehibippakechfthe IGF-1R
pho% hEPi-ephy] ne, dopamine and serotonin. WO 2004/ 054996
ELAR AB) refers to conmpounds belonging to the
group of substituted 1-phenyl-tetrahydronaphtal enes

and ;t,he oU}?@cérpcera%gliéﬁtiianbb!(\k@r(%ﬂf48tl 8 hﬁsabhnwbi §8/092599
growt h factor-1 ceptor. Said conpounds can be used
Al)f or ntmesit rehpyef i dEng Rledipeivdeas adies dasesibedchs arodulators

ot QB OB Rcbats T RRRoL T REEAT NNOVAT GRE ey P SrEPTeties nave
showsea pdospedi-fLRc doyot ok ghansng warigilnyt he car bon
atons in positions 9 and 9 have cis configuration,

for inhibition of the insulin-like growh factor-1
rec@pt oL/38x4d GahpoblAdSHaAr Ge) udest famest deabrepl - of

| GF- 1R t._di i asi
gl Rt b §500E At BUF L ARLAREET mB0 LA Spas are
useffsl ph crispodephykhtnof ChaniowRaj neuBcdbgakal (4@ peyehiatric

. nmethide jnitia yeglization reaction; nt hesi s of
disgrdprr. 1{%‘,%,’4@%?%%%}%2?%%&% T e PP N
norkETAERS, i e, SEpER LI nAVBRERDAM tddlin.vol . 45, n 40, 27

Sept enber 2004, pp 7487-7489, XP004561736 | SSN:
0040-4039) discloses the synthesis of
4- ampl 2002/ G54 deet (ratydrROABOqUe Hats nes AMPP20Rds028106ging to

PCT/ | B20 6&%%;4 3 % in_ver od.vi.el ds in situ
ther GRaIE: TP T i Ron P e e s belr it Cadhothg the
useCtleboafl d0rimatibanors of the insulin-like growth factor-1
receptor. Sald compounds can be used for treatment of IGF-1R
dependent diseases, such as cancer, psoriasis, arteriosclerosis

and acromegaly.

WO 02/102804 (KAROLINSKA INNOVATIONS AB) refers to the use
of specific cyclolignans, wherein the carbon atomg in pogitions 9
and 9' have cis configuration, for inhibition of the insulin-like
growth factor-1 receptor. Said compounds can be used for treatment
of IGF-1R dependent diseases, such as cancer, psoriasis,
artherosclerosis and acromegaly. A preferred compound is

picropodophyllin.

China Raju B et al. (“Quinone methide initiated cyclization
reaction: synthesgis of 4-aryl-1,2,3,4-tetrahydroisoquinolines”
TETRAHEDRON LETTERS, ELSEVIER, AMSTERDAM, NL, vol.45, n® 40, 27
September 2004, pp 7487-7489, XP004561736 ISSN: 0040-4039)

discloses the synthesis of 4-aryl-1,2,3,4-tetrahydroisoquinolines



EP-A-1 113 007 (PFIZER) relates to

t et rahydr oi soqui nol i ne conpounds that are estrogen
wa@oonioztise and ant agoni sts, and the phar naceut PCHIB206#(®2473

t hereof. Said conpounds are useful for treating or

preventing obesity, breast cancer, osteoporosis,

endonetriosis, cardiovascul ar5drsease prostatic

di sease, and the Iike. PCT/CH2004/ 000147 (Anal yt econ

S.A) pr ovi des new heterocyclic conpounds with

I roved |1 G- 1R down- atin
in zrclétr&\ru %%1’@@ Y Mo R Er 96§?FFF1%U rfége ﬂé‘%npé.@ pRchides
resdﬂ\mﬂgegul at hoigel conpPoURds Fasmatisrnati ves to those
descri bed in PCT/ CH2004/ 000147 and el sewhere, with
e.g. inproved aqueous solubility as well as different

physircal- 1and3neb abobrzE)oRRNELES. tdNee PFASRMois0quinol ine
i nvention ainms at providing new conmpounds Wi th hi'gh

ComPEEDER HBfh- %@Lﬁ%ttmﬁ&naéspvitﬁ*ys reirRgopdsts, and the

phagbaveutdeal i fs&d +HARBIFENB a8k ecSHESERES Wiy 18U eds oy
SUVMARY OF THE | NVENTI ON The obj ect set is achieved by

tregfé ngoRpoBRESSHT tch @PESE FBwi RS2 $breaniaex.| petapporosis,

e 6 4l 2 R
nd%&@?é%ggig Vé%?%_§%%%g@ﬁgg éZ§?a§% Fﬁ%ﬁ%&ﬁ% E hlg%agg and the

likgesi ghat es hydrogen; OH CN;, trifluoronethyl; NH2;
NHCN; NHCOCHS NHCOCH2CH3; NHCHO ; NHCOOCH3 ; ami no
(C1- al kyl; amno (Cl- C3) dlaIkI; (C, .-Co)
al ké’W/C{“%QO@é?O%ﬂlmn@ém@ﬁyn ROAvheredidRe new

heterocyclic compounds with surprisingly improved IGF-1R down-

regulating activity.

There is, however, still a need for IGF-1R down-regulating
compounds as alternatives to those described in PCT/CH2004/000147
and elsewhere, with e.g. improved aqueous solubility as well as

different physical and metabolic properties.

The present invention aims at providing new compounds with
high IGF-1R down-regulating activity, wherein the above-identified
problems are succegsfully solved.

SUMMARY OF THE INVENTION

The object set is achieved by the compounds of the following

formula (I):



desi gnat es hydrogen, (Cl-C6) al kyl, (Cl-C6) al koxy;

(C1-C6) al kyl -R10; (Cl-C6) al koxy-R10i am no (Cl-C6)
wa@bkdoylo2®0® and am no (Cl- C3) dial kyl - RLO wher pOl/18005/002473

desi gnates at | east one Owe, OEt, OPr, d sopropyl,

OH, CN, NH2, ester groups wth (Cl-C3)al kyl, carbonate

groups with (Cl-C3) al kyl; R26designates (when R3, R4

forms a carbonyl group) : hydrogen, (Cl-C6) alkyl,

CH2CH2N (CH3) 2, NH2, NHCH3, N (CH3) 2, NHCN, NHCOCH3,

NI—ICOCI—|ZCI-I3R NHCHQ, NHCOOCH3 ; R2 desi gnat es (when

R3=R4=H) : Thydrogén, (Cl-C6) alkyl, CN, CHO,  COOCH3,

CCDg—|2CH3 COCH3;] R3 apd R4 designate hydrogen or R3

and Rt akKernt ogether-torma carbonyl group; R6

desi gnatles hyd or R6 and R7 taken together form

a neth Iened' oxy grloupr,or an et hyl enedi oxy group; R7

desi_gr ,

partfy or fuIIy qurlnated SMe, SEt,

trifluoronethyl, hydrogen or R7 and R8 taken t oget her

forma nethyl gped group or an ethyl enedi oxy WD

2007/ 029106 P /IBZ 06/ 002473 7 group; if RBis OH

or OX;, R7 may |be hydrogen; R8 designates hydrogen, OH,

(C1-4) alf,#- , G ral koxy, (Cl-C2)al koxy partly

or fully uorinated, trifl uoronet hyl , hal ogen or OX;

R3' and RS' each independently designate OH M, Et,

Ove, Owe partly or fully fluorinated, trifluoromnethyl

or hal ogen; U desi gnat es N or CR2 vvhereby R2'

denot es hydrogen(3C (C1-cA4) al kyl, (Cl 4) al koxy,

trifluoronethyl or hal ogen; V desi gnates N or CR4',

wher eby R4' denotes hydrogen, (Cl-C6) al koxy, (Cl-C4)
wheglekoxy partly or fully fluorinated, (Cl- C6)alkyl, (}L

trif or

crot SFer ey oL denar ok %d?é&ge%’ﬂ?%%%@% N NHCH;

NHC@GI%C@)'H%@%Q% t¥HGHUo NEREPEY i Gnimgl (6gefs) alky amino (Ci-

Ci)dialkyl; (Ci-Cg)alkoxy; (Ci-Cs)alkyl; carbonyl-Re wherein Rs

designates hydrogen, (Ci-Cs)alkyl, (Ci-Cg)alkoxy;

(C1-Ce)alkyl-Rig; (C1-Cs) alkoxy-Ryp; amino (Ci-Cg)alkyl-R;y and amino (Ci-
C,)dialkyl-Ryp whereby Ry designates at least one OMe, OEt, OPr,
OIsopropyl, OH, CN, NH;, ester groups with (C;-C3)alkyl, carbonate
groups with (C;-Cj3)alkyl;

R, designates (when R;,Rs forms a carbonyl group): hydrogen,
(C1~Cs) alkyl, CH,CH,N(CHs),, NH,, NHCH;, N(CH;),, NHCN, NHCOCHs,
NHCOCH,CH;, NHCHO, NHCOOCH;;

R, designates (when R3=Rs=H): hydrogen, (C;-C¢)alkyl, CN, CHO,
COOCH;, COOCH,CH;, COCHs;

R; and Ry designate hydrogen or R; and R, taken together form a
carbonyl group;

R; designates hydrogen, or Rs and R; taken together form a
methylenedioxy group or an ethylenedioxy group;

R; designates Me, halogen, (Cy-Ca)alkoxy, (Ci-Cz)alkoxy partly
or fully fluorinated, SMe, SEt, trifluoromethyl, hydrogen or R; and

Rg taken together form a methylenedioxy group or an ethylenedioxy



and wherein OX designates a group capabl e of

conferring a prodrug property as defined bel ow, and
w@banrmeaeat i cal |y acceptabl e salts thereof, WhP€EIB2006/002473

applicable (see below); provided that when: Rl is H,

R2 and R7 are Me, R3, R4, R6, R8 and R4' are H, R3

and R5° nust not be F;, or RlI¥ R2 and R7 are M, R3,

R4, R6, R8 and R4' are H, Rs' nust be different from

F;, or RLis H R2 and R7 are Me, R3, R4, R6, R8 are H

R4' or RS | nust be different fromF. Preferred
graaptodit mBnti® G e O¥onBoitds bsf hveradea: (1) are

deriR\éafkgse.LtgfrfaQ;@s_t Reafl-abkaw g, dﬁgcebpﬂ . R RS 1 1oxy,

objects of the_ invention are the use o fhe conpounds
(Ca¢£3) alfcopye PREALY aet uFel bf A usrdnehaent trphkudmanedtivi, halogen
Or'%ﬁn the prevention or treatnent of diseases in which

thé down- regul ation or inhibition of the expression

or fRuncen@dmR«Lf epkd L@Repdndedemt desiigneoasPderide, Et, OMe, OMe

nce | iy HeneD!
P2 At a4 EoRBOORT oY) Eop SO0H 3 Y 0gY hatozen;
PCT/U B2606/6024 73 0B CR:DETHheEEDDESCRIPEOOhE OBy diHgen,

| NVENTI in, 1 termn'c rise; iIs
(Chégﬁé?ayﬁy ﬁgggiﬁgl?§%§’s%f%é?%ﬁrqq%gpggggrtﬁg%o?%nto

say Ypeesithbhgst Reopr@sencehefelgneR0Or denopt esf lepditsegsn ,

of, \C gnents. Jh oppoun of formula.(l) are
(ClaleVaOfyés(%rw%)géggggl?%f%iy or %uqﬂy fgugrlnated, (Cy-
Ce) dihylr ®3( 2H)ifilsogomadohyhprieslayrth, or OX;

4-aryl-1.2, 3, 4-tetrahydroi sp-_guinplines. In the above

forﬁ%ﬁgsfﬁyaﬁ?%fgr%ﬁpégRl Vseﬂi&fggenaefﬁfeﬁﬁﬁyék%ﬁﬁqﬂ)<C1'

Cq) 6Oy 03) (G -ami aildeoxyd,- €3 fdhakkry:{athﬂ-ﬁﬂ-l,ha@%hﬁ,

SR BHRRCbE it rror abl s R S it RERE - Ting 2
prdd@uaBpacsarbonyd dEfimey belokf or
and pharmaceutically acceptable salts thereof, where applicable
{(see below);

provided that when:

R; is H, R, and R; are Me, Rs;, R4, Rs, Rg and R,' are H, R;' and R5’
must not be F; or
Ry, Rp and Ry are Me, Rz, Ry, Rg, Rg and Ry' are H, Rs' must be
different from F; orx
R; is H, R; and R; are Me, R3, Ry, R¢, Rg are H, R4' or Rs' must be

different from F.

Preferred embodiments of the compounds of formula (I) are

derivable from the following description.

Further objects of the invention are the use of the
compounds (I) in the manufacture of a medicament, particularly for
the prevention or treatment of diseases in which the down-
regulation or inhibition of the expression or function of the IGF-
1 receptor is considered beneficial and pharmaceutical compo-

sitions containing a compound (I).



NH2; Particularly preferred exanple of R2 is Me

(methyl); Preferably R2 is (when R3=R4=H) Me, Et, CN,
W@RO7/02308H3 or COOCH3; Preferably R7 is OCHF2PCTONER006/002473

OCH2CF3 or COktt; Preferably R8 is hydrogen, OH M,

Ove, hal ogen or OX; par- ticularly preferably R8 is

hydrogen, OH, OWve or OX and8R7 is OCHF2, Owe, OCH2CF3

or OEt. The nost preferred substituent pattern for R8

and R? i's R8 = hydrogen OH or OX and R7 = OCHF2,

d , (Cl1-C6
al ’R?TAILQQ:PE@@FIEW%& (%ﬁE$ I%’%t@& By rRlogenl n(t ﬁe )

present invention, R o designates at |east one (one,
tvvo or nore) Owve, OEt, OPr, dsoprop

, NH2, |
o3 arsagt depsini Ehe (thz:v@s)cogmfrse” ohd m@ﬁ@&ﬁ& in the
sensgﬂ 5{ ﬁrféiugé) @hgw is VD 200 H029106,5CHd BAAOKINA24F30ne or

rmul’a (1) the substituent on the 4-position
morenfgatherss qrheRypPosaRstituent (U = CR2'; V = CR4'; W=
CR61 ,), a 4-pyridyl substituent (U:CR2'; V:N W
= CR6'), a 2-pyridyl substituent (V = U=N 'W
—Tl@&bomggun@s oERpormYyYa N) a.gezdﬁypy.m:ms 'of 4- aryl-1,4-

T b e e VR VAR AT (it e
qulnﬁRﬁnés or a triazinyl substituent (U, V, W= N. A
preferred substitution pattern on said substituent on
the 4-position is R31, RS' = each independently
clnhotlme v EoNmulOVET) GpreiErRRlYHBE & S HYBREIRBr OH, NHz,
red n nd H ge@éw@k, he€hyl, Et
e ) & BETRC OH of b both b’ borh fb. borh e
and onebmheocmm pmfaﬁébhEerFéﬂéYCﬂ@zBWd“Wéﬁﬁ/ R3' is'
chloro or bronpo, and RS is Ove. Mst preferably both
R3' and R5' are chloro, brono or OCHF2. Wen the
4Psaberablherﬂz ig p\lﬂbﬁtﬂlest:ﬁenf%Z“S &ngaRBony rgroup) Me, Et or

ef er a y I gf-e @bl en,
e, LSRR e ol be B Dl U
preferred substitution

preferably R, is (when Rs=Rs=H) Me, Et, CN, CHO, COCH; or
COOCH;,

preferably R, is OCHF., OMe, OCHCF; or OEt;

preferably Rg is hydrogen, OH, Me, OMe, halogen or OX; par-
ticularly preferably Rs is hydrogen, OH, OMe or OX and R; is OCHF,
OMe, OCH,CF; or OBEt. The most preferred substituent pattern for Rs
and R; is Rg = hydrogen, OH or OX and Ry = OCHF,, OCH,CF,;, OMe or
OEt.

R, designates hydrogen, (Ci-C¢)alkyl, (Cy~Ce)alkoxy, (Cyi-
C3)alkY1"R10;

In the present invention, Rjo designates at least one (one,
two or more) OMe, OEt, OPr, OIsopropyl, OH, CN, NH, ester groups
with (Ci1-Cs)alkyl, carbonate groups with (C1-C3)alkyl.



patterns on the phenyl as the 4-substituent are a)

R21, R6' = hydrogen, R31, R4', R’ = Ow; b) R2', R6'
we20waeagen, R3' = chloro, R4', R5' = Ove; anPCTIB2RR/G02473
R6' = hydrogen, R4' = hydrogen or OX and R3' and R5
= both chloro, both brono or both OCHF2. Due to the

rotational freedom of the ph2nyl, in b) the
definitions for R3" and R5' are interchangeable. The
al kyl residue in the (G -C4) alkyl or (Cl-C4) alkoxy,
as used in the substituent definitions of fornula

(IR, frayube (b dithSPsGABRERCHYY die éyeredtang fy ©c 2
phergﬂnfs%@t%u%@ ©r= tcmzpl ey bom;s Wt—léRae 9., aet;hyymdyl

et hyl , gropé Utﬁ s?é)roy? sec- but
Subﬁt—'*&’ﬂe?llt yel %TOp)VI ycff obUths 'th%nBEIYrJd?Y]prsé‘fi’sﬁltuent (v
nyl UI](I I eﬂ%agnbUér&:endezl buw 38Ny la o pRrepasgy! -
re erab i's methyl, ethy I sopr opy [p
suchtaruue@m am prF ef er'ats >¢R{4 4 s mwwmldvxb 200} B (V
/| 00 4 al k e t stitu
Cg %) 641 % (q CG 6I onﬁkn%ygfgygh%% a&nug) hed, ent
(U, br.anthked)or cycl ic and may contain double or triple
bonds. Exanpl es of unbranched al kyls are nethyl,
ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl.
Exanqueesfaﬁrebir anbhé@ltlattiqu ratéerinsopr epid sns@ttlt\}alteyllt on the

tyl s et by t y
4- pos{ﬁé 1s %5 qil IS%%€% %eg%%&?%&@ Ehi@fo, bromo, Me, OMe
or CQCIHElz deeehylh “¢ne atohyl }pwefhyred (thaimeyllt) fret Ad Rs' are

ropyI-I- HEX:
lde‘? oparldpﬁ - %%‘ﬁ% % T Cﬁofod romo't r?f/)lt)hrnpe]ehy]IDOth
OMe and Kokt OCHIE: y| +1 anmthybf) n’eeﬁ?tremmﬂde@eﬁfl Rhle is cehloro or
brom%chﬁﬁig#kyk QM? %M%QOBEQE%ééb%¥Q%?§y%¥L’and Rs' are chloro,

‘cl 6pe cycl ohexyl
brometdy 0wl oplesit yWhe Bxsupbbsteéntunsateaydd theRyRs amgl Re'
areg%%ggy Qﬁp%gafogggyhﬁ‘pEﬁgﬂt%gﬁ%ﬁﬂﬁg%Elk %g&kOg?n, chloxo,
brofentMe3- &mgd,, OpER} - e Kl., Theat asedy @rafeewy&ki substitution

oo PP i B PO A2 s B PLOPON TR
hydaddpdnt C&Igl'oan'|,U(N50,=dflM€0‘r ®)oR:br oRad. = hydrogen, Ry’ = chloro,
Rs', Rs' = OMe; and c¢) Rp', Re¢' = hydrogen, Ry' = hydrogen or OX and
Ry' and Rs' = both chloro, both bromo or both OCHF;. Due to the
rotational freedom of the phenyl, in b) the definitions for R;' and

Rs' are interchangeable.

The alkyl residue in the (Ci-Cq4)alkyl or (Ci-C4)alkoxy, as
used in the substituent definitions of formula (I), may be
branched, unbranched or cyclic and may contain double or triple
bonds. It is e.g. methyl, ethyl, n-propyl, n-butyl, isopropyl,
sec-butyl, t-butyl, cyclopropyl, cyclobutyl, ethenyl or prop-2-
enyl, but-l-enyl, but-2-enyl, but-3-enyl or propargyl. Preferably
it is methyl, ethyl or isopropyl; particularly preferably it is
methyl.



In the context of the present application the term
111 GF-1 receptor” enconpasses human | G- 1 receptor

wo b@7ardin® acid sequence of which is known [ SPET/EB2906/002473
T.E. Adans et al. Cellular and Ml ecular Life
Sci ences 2000, 57, p. 1050-1093], but it also
enconpasses ot her | GF-1R, -sé€h-as | G- 1R of mammals in
general . According to the present invention,

pharmaceutically acceptable salts are produced from
aci di c i norgani c_or organi

co unds, o b
|n6h§aﬁﬂEYbrr%ﬁ§ﬁﬁﬁ(9W: ﬁﬁo&ﬁﬂé*?gikﬁ €% h JeFf a%ﬁﬂ?Y may be
unbrgg'cgg‘?h phatapceuli egkh ye a&?@ﬁﬁa@b lc@ntsaht dotiBf €IS tQ-id1e

retains thé biol ogi cal effectlveness of the
bondfsr. eExampr%S ol Wanesched aa Hpeld fared "eshgounat vy tharepyl,

n- butHaf mic% I?E}ga%g{&% L fL O?%ﬂe%e olfn@)%hﬁﬁ@!ieally‘le are

acce e salts of the conpoun s of
1soghopymbasé¢)b@inﬁmﬂﬂbuaﬁbvtKbrﬂ @#ﬂqh¥1WWﬁﬁhyl (L-propyl-1-

e TR boul el BEREEBLSe BB R o Eppeasit -
ethy\ﬂhhexéelrlﬁl | ensit nhtmtaﬂgﬁneugyi/, ah&nﬁiqwlnilrﬁ@@@ﬁ}mahgylmgw-
e T S i

putyllhe -aethyl et tidy g H)«a@aﬂﬂenfbf o’¢h€t mafdlrﬂe:'e al@ayé @Feh an
I nor

d i - or 3-
v AL B AU DU OPTI B A, (2 o -

metH%hq&pbmbpenayld Exumbheheofukesatmrauqdwaiﬂydsganecethenyll

acid uch as form.c Cld Ie Cc
PTORSFcEMie PHEP T Wﬁﬁbel Act $1hgﬁe i ¢ aci Bgagl%gyl
penéﬂm @ngmalpehg aeéfyl F¢muvBeeagld pen@ﬂ&%ﬁnadr penta-1,3-

colic aci salicylic r s

dl@@ﬁchp§§tﬁrﬁcﬁr%h?%y CIEHSP a?acfﬁggnﬁgpac%%OPQQégl

al pha- hydroxy acid, such as citric acid or tartaric

acid, an . aci ¢, such .as _asp C

gl ut ]%ﬁntcergb g"algﬁegr ot ’mag?1 8 ;Sl{:,l% iirjla(gidbc”e sresent
appRidat ioh EL0Bas) Ccatorh ox subfroni ¢ acid, such as

nmet hanesul fonic acid, p- t ol uenesul foni ¢ acid or
et hanesul fonic acid; or the like. In the present

i nveRtiian ddie cpieber ties prammicumpsal tst Al 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 as IGF-1R of mammals in general.

According to the present invention, pharmaceutically
acceptable salts are produced from acidic inorganic or organic

compounds, or alkaline inorganic or organic compounds .

As used herein, the phrase "pharmaceutically acceptable
salt" refers to a salt that retains the biological effectiveness
of the free acids and bases of a specified compound and that is
not biologically or otherwise undesirable. The pharmaceutically
acceptable salts of the compounds of formula (I) are acid addition

salts with pharmaceutically acceptable acids, which are possible



derived from hydrochl oric, hydrobromc
nmet hanesul fonic, acetic, propionic, benzoic, citric,
wo a00vme9166 malic, malefic, fumaric, lactic, nPCT/IR2006/002473
and phosphoric or succinic acid. Cenerally, the salts
are prepared by reacting the free base wth
stoichionetric anounts or w tth an excess of the
desired salt formng inorganic or organic acid in a
sui tabl e solvent or various conbinations of solvents.
. For exanple, the free base can_be_dissolved i.n a m xed
in &glﬁesaégg%‘m% G JF e Oaﬁp?gpﬁ% at %6y tan g1 trRESRql 0 when
thel g@@ﬁprﬁdc&ytﬁrw@awstiechmtg%@ dt@m .exanpl e, by
evaporation of the solution. ternatively, the free
base can be charged into an organic solvent such as a

| over gakkangl sa1 S Yaptyd @&lepakeasym}lr | Sl BB thod known
containing 2 to 10 carbon atons, an al kyl ester, or

in ghet aFks PHEYEHMY FFGatAenti RE, thid dasepase wish an inorganic

acilareahed ¥& th dhgrapprepLLage %m&ﬁx%nmr ALie sulphuric acid,
_correspondi ng WO 2007/ 029106 CT/I32006/002473 - 12
nitgdprt ac¥he RIPIPHY {eEGver @ Bythg dridird dre@d by pn organic

acikeChOLAULS, £d:Mic RAM! GoebYcfddid atdOR 10 Jhe desteedic
salt fromthe mxture, or it can be precipitated by
acighemagdetiomoid a WsdIVEnBCE A, WHIRAT tchécsal t majlgnic acid,
pyruls0l 4Bl & and riecqvaredyihese: d ramy BAamml s ief acia; a
sui tabl'e 1 norganic and organi c solvents for
Py rpapB b mrithe st G§s Jledereoie dHid wde sadpctnspgani acid; an

alp‘?l[a—ﬂ gflgkf ac?t].Q:i ,Veé']utcht I'é%t ,cg9§§c né)c;icﬁ%\é:,err%l‘ijt _raifcf gg&d; h& amino
reactants” or the resulting product, including
acilal sgehatedrsAntem fosdchragluprtiy laaticl clinopirdeatic. acid,
suchlh8" 8LRL S o SN ol MaRbR SUGHBS Lithi i CLB%h, 80t as
ot her solvents such as tetrahydrofuran, dioxane,
metdbgkyneformie | avict are tBearesel tyniolamde orhephanesul fonic

.cyclaoh ... al i phatic as well as cycloaliphatic and
aClaVoﬁgt?%gE§H$%barbon solvents, water, acidified

aqueous sol utions, m xed organic and inorganic

sol yt| ?ﬂé 'AP%QA(& %%?Jﬁt%gngm@y%r@f&%xaéc? ARG ULeS oo

t hereof. SO enconpasse y the present 1nvention are
dersaktistfonnedirochloric, hydrobromic, methanesulfonic, acetic,
propionic, benzoic, citric, tartaric, malic, maleic, fumaric,

lactic, nitric, and phosphoric or succinic acid.

Generally, the salts are prepared by reacting the free base
with stoichiometric amounts or with an excess of the desired sgalt
forming inorganic or organic acid in a suitable solvent or various
combinations of solvents. For example, the free base can be
dissolved in a mixed aqueous solution of the appropriate acid and
the salt recovered by standard techniques, for example, by
evaporation of the solution. Alternatively, the free base can be
charged into an organic solvent such as a lower alkanol,‘
gymmetrical or asymmetrical ethers containing 2 to 10 carbon
atoms, an alkyl ester, or mixtures thereof, and the like, and then

it is treated with the appropriate acid to form the corresponding



fromacidic prodrugs, such as phosphates, and al kal i ne
inorganic or organi c conpounds. Preferred inorganic
w@e ai7opEoconprised in the salts are |ithium BOOIB296/002473

pot assi um rubi di um ammonium calcium rmagnesi um
zinc and manganese. Production of phosphate salts are
described in e.g. GR Pettitf?et al. Anti-Cancer Drug
Design 16 (2001) 185-193. Preferred salts al so
include those fornmed fromacidic prodrugs and organic

m nes, includi but _not ' i m dazo] e, and

Salﬁor“ﬁﬂ%l et W l%”&l%f’f‘{érﬁijr] % %‘i:"i”&&asfé% CERYFTY EgopRiaues, for

exahhﬁ@g dher s iam Be agkdse ﬁl@imtteiroaceaédmn;gt&&, or it
i nvention,_ in gartlcular t he pha] -am no aci d

cangPeUPFEREP 1 1Rt &iabir Ehepdt hot ¥R aa|S§évreﬁ*é| Lfesht e the salt

is ROOBL QOUESind SQUBKSr8RdcndgE | Madd ves. Enantioners can
be nentioned as an exanple of isonmers. Derivatives

can be, for exanple, amno acids provided wth

pr E& 1y€ %%R%abﬁ’éeix%f%&’nﬁ kald %‘?‘cg@ﬂhB%éﬁbQﬂ@é Cor
1029106 PCT/ | B2006/ 002473 i ni ne

perépﬁmhgn@le dierHOREb UEFEF E0RTi TRClups I@@Yoﬁ-nﬁyemw or organic
solwﬁtn@ha@ &SRes thv¥r5eg{/géf‘fé'@2 diidd Y8LR€aALs or the

ydroxy lysine; an i ne di tide or a
resphatnacerrdwd | yn@é@épngbh@l@ﬂiwii sgdveotsagigh as

metﬂ§ﬁe§ét En1d; R %%@Bﬁ_»ow}‘rﬁmé?%@'%ivre%%@t €88chOas diethyl
pr o-

rugs o compound ormul a | I'n vivo
etheonvend @idmm@ociorﬁpoanaueh a$ orehpadydradusach. dipyane,

aigIGhe! €068 S8 ROMBAUDELOM oL Of JIdhd, InRprblE] CLOLLR Geane,
uhd as'referring also to the gorreépo di ng
aliphetdcugscwelﬂwescampégnalpmatxﬂrnndadromaSlapbvdpmé%mbpn

s0158£t5h &%@Poéﬁidﬁ lggeaagiégﬁtelgﬁgﬂﬁfonmlﬁed or%anlc and

an entit er Conprises
1norganucveofwﬂxnnﬂb &mhaétavetaU¢ugﬁ#ﬂ&ﬂeﬁpec@npoand)m:wtures
the|rncludes a chenical group which confers preferred
ﬁaracterlstlcs on the drug. In other words, it
concerns a conposition which has the potential of

EL? %Clngpg?gﬁggge t%slglO%ICé'lﬁ%éé%?ﬁnpgr%eggits formed
from acidic prodrugs, such as phosphates, and alkaline inorganic
or organic compounds. Preferred inorganic cations comprised in the
salts are lithium, sodium, potassium, rubidium, ammonium, calcium,
magnesium, zinc and manganese, Production of phosphate salts are
described in e.g. G.R. Pettit et al. Anti-Cancer Drug Design 16

(2001) 185-193.

Preferred salts also include those formed from acidic
prodrugs and organic amines, including, but not limited to,
imidazole and morpholine. Alkaline amino acid salts may also be
used. The term "amino acids" designates, according to the
invention, in particular the [alphal-amino acids occurring in
nature, but moreover also includes their homologues, isomers and
derivatives. Enantiomers can be mentioned as an example of
isomers. Derivatives can be, for example, amino acids provided

with protective groups. Preferred alkaline amino acid are



not produce said effect), and only after undergoing

sone nodifications, becones physiologically active
waep@7peaduces said physiol ogical effect on cePCHIB2O5/002473

particular, the derivative of the conpound of fornula

| has a chemcally or netabolically degradable group,

and becones pharnaceutically Gtive after

bi ot ransfornmati on. Biotransformati on of the prodrug or

a salt thereof is carried out under physiol ogica

w9 008 (L0 YO IS R SEHR! ol SO 2yoine
andﬂamméceadly LhHBgUmdﬁfngmgsaneeﬁiynaﬁy&kdky(kydlﬁay an
etc em cal hydrol ysis

ducti
SOV S E S aactawmﬁg?am%ﬂ}aﬁmm@fam@r takaline amino

aciAs desadalherein, the terns "parent conpounds" or
"active parent conpounds" or "active drugs" are used
i nter changeabl y WO 2007/ 029106 PCT/|B2006/ 002473 14

her eitte trredesitgnatent e campouadstel £6rHb ddugs of a
accordlgg to t present invention. The term

COMREHPS| 8 oGPE‘ﬁPP%ﬁ T, 0o EPnSORFFE tef fedihien camagund of

forﬁﬁlahavésoﬁuéﬁl|§hy|ﬂéf@&@ﬁ&et@o|Qrﬁémﬁbdﬁﬁad@eQEERuQE
the subject admnistered with the drug. The effect |s

thegedgyee |HeoF%ﬁﬁr%§9°dtﬁéa?ef%¥€¥Qﬁna%§qmi§eé§§ cgrresponding

prodefest or + pat behginkal £ @Bkt #nr Orad o Adsvibate some
of the nanifestations of a di sease, #%ct or
pat hol ogi cal condition. In the present i nvention, OX

desirghrates @u V\Esy@s Q@&meepgéseﬁeniﬁééﬁ@ﬂoﬁ he, p 'tfp‘%@f H9ug” is
property and erein an OX group may presen

an éPFﬁEV mBigh RUTHeIACCBPRABEYERY, lr@cfglrvmfmmyfben active

drug ?g?ggil:nc&?&oihrgﬂso%ggl(gééugﬁ‘%?%r%éjﬁ%agn?& g%l%h confers

Pre§ﬁ6§6ﬁaFEar%E#¢K%ﬁqb¢§sOne%b%rdtkg1\&HlQhﬁ§r varbBenate concerns
a c@%bb!i‘ﬁhéﬁﬁswlg?&%’ll‘%?éy thgeﬁbyéﬁﬁlﬁllcg%gz%%u%qagng desired

nEounds and/ or |inked
PhYééP vatfFe se%£§QRxﬂﬂ'Fﬁéésbeb@ﬁvlﬁwﬁnxﬁﬂﬂaiysunEablél e. doeg

not produce said effect), and only after undergoing some
modifications becomes physiologically active and produces said
physiological effect on cells. In particular, the derivative of
the compound of formula I has a chemically or metabolically
degradable group, and becomes pharmaceutically active after

biotransformation.

Biotransformation of the prodrug or a salt thereof igs
carried out under physiological conditions (in vivo) and is a
result of a reaction with an enzyme, or a body fluid such as
gastric acid, blood etc., thus undergoing an enzymatic oxidation,
reduction, hydrolysis etc. or a chemical hydrolysis convert into

the active parent compound of formula I.

As used herein, the terms “parent compounds” or “active

parent compounds” or ‘“active drugs” are used interchangeably



derivatives known by those skilled in the art and
considered as equivalents may al so be used in the
wa@ewpmade t he present invention. Wien the conpOUmBe@i02473
formula | possess a hydroxyl group, a carbonate
derivative, prepared by reacting the conpounds of
formula | with a suitable at Ky -- or aryl chl or of ormat e,
are exenplified as prodrugs. Particularly preferred
acyl oxy derivatives as prodrugs are -OCOOCHB
- - r l, - r l, -
herwocoocrznglsw, ' ﬁoacg?(]]):’t}?gym, HQO%% 22000 31/ @Ob@quﬂg to the
prdddi3) idveaBdohhe |ike. Exanples of ester derivatives
are formates, acetates, benzoates (e.qg.

OCO( m COONa- Ph) dinethylglycine esters, WO
200?&@2%@@@1PQE&EBQQQQ&QQZ%%%ect"1§on§Q}HQaé$yqeffe t a drug

esters, car boxya y esters, esters w th am no aci
maya A VEhEY| FRELS Mokt Qiidee EabE FPTeye g arigre alds gﬁattée subject

adna@ﬁ%@@teg fethvatd @Sy, H&@ éBf@@E'P@ ;9}&9.} for%&%ﬁg;@ to

chem cal nodifications of the npound
tread . prpépaﬁgttﬁeﬁiw%a%ulaafiﬁﬁgm @@t@?@@b%iplcggd@tlon or to

a118M4iikabl ecpel yetiyd %ﬁlexéeguoggwaé 'a/ﬁ,seéé?eat defect or

possess this property are described in e.
pat}EAsyT £328CoNEKTIR . THERAPEUTI CS AL CORP) or US
6, 713,454 (NOBEX CORP). Since the conpounds of
formula | are fairly lipophilic, the PEG
ol i gemshkpokpaent ai@oentrmnea@ésdeﬁeghym@pmlsmcmp: yaphble of

$:0h0 e UGS ANG, thereby, L hekr, AgLeaHS 2
© rLF%erSG Ctléo t %% Ke pr Ov(vJeSS %PetahggJXu%Jrobb fay be
pregsptopni ateher ot 0y Ber.i Mteveam*eeuescﬁm lsabups thg be
dJ@r ahULE 1 SHCh,ASe Pasinan 9f o BLosiIaS vier,
prgn'sterfa 368%5 &R.Pgett?t etéa Anstlcgéa cer Drug
Design 16 (2001) 185-193. The conpounds (I) of the
presgnte . ayent i opy e pre i t hods
descri bed é Pém18mn lgéfg% %%gggg'g hg%%% Sagrege Biaphate
derivatives, ester derivatives, carbonate derivatives (acyloxy
derivatives of the parent compounds) and/or linked poly(ethylene
glycol)} derivatives as described below. Any other suitable
derivatives known by those skilled in the art and considered as

equivalents may also be used in the gcope of the present

invention.

When the compounds of formula I possess a hydroxyl group, a
carbonate derivative, prepared by reacting the compounds of
formula I with a suitable alkyl- or arylchloroformate, are
exemplified as prodrugs. Particularly preferred acyloxy
derivatives as prodrugs are -OCOOCH; —-OCOOC,Hs, -OCOOPropyl, -
0CO0Isopropyl, -OCOOBu, -0COO (m-COONa-Ph), ~OCOOCH,CH,COONa, -
OCOOCH,CH,N (CH3) 2, and the like.

Examples of ester derivatives are formates, acetates,

benzoates (e.g. OCO(m-COONa-Ph), dimethylglycine esters,



3 and 4. Preferably, as depicted in schenes 1 and 2,
the conpounds (1) of the present invention are
waynwieddeed by reacting an appropriately subseCT/IB20e5/002473

benzylam ne (111) with an appropriately substituted

and protected mandelic acid (VIl) to give the am des

(M11). Treatnent of the amdes-(VIIlI) with a strong

Lewis acid, such as trifluoroacetic acid, generates

the conpounds (1) (R3,R4= carbonyl group). An

alternative nethod for fhe production of conpounds (1)
amifer oph Q@ P SEREFEE Han@Eerthe PALPEF WOURGEN® acids,
andeSReciAdd .y suitable in cases where the 4-aryl group

contains two or nore electron wthdrawal

substituents, or when R4'=H Methods for the

pr Oﬁegﬁlﬁb@ra&q@e aer gyau;]by%eé)fgréat@r Yhosphate derivatives.

1, 4-di hydro-3(2H)-i soqui nol i nes have been descri bed

previously: W 2007/029106 PCT/|B2006/ 002473 - 16

[D %hek?ﬁ$en5¥bna%lsé éﬂb £@§$§3CHHMQE%37§bdl§ﬂ§aé§@H% of the

V. Kessar, et al : Chem Comm 89)
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THE%&?ﬁ%? Li§8£9 oreg%a@|713“@%MVQ§O§%90@®R¥P| -dince the
comﬁ@@@@q)ofea‘pxmgg I%@@Cfammflwbé&ﬁas fhe PEG-

r [

o R 5 by T o e e P v (2000, P70
dru¥sl add Peed)y 168itgofuerusgilpility.

di hydri do- bi s(2- net hoxy- et hoxy)al um nate (Red-Al),

gi ve derivatives of 4-aryl-1,2,3,4-

tetEhhydekﬁQﬂﬂpnlmﬂtbné ghd ¢§ﬁ$@kﬂ®ess Tiedhadi résagl | |)

t Bst it d

A S R YR e
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[Synthe3|s 1991, 476-478] and H J. Kunpaty et al .

[Sthgegégpé%h W %a o@ﬁe ésens)réfg%£fgﬁlggn be prepared
using the methods described below, with reference to Schemes 1, 2
3 and 4. Preferably, as depicted in schemes 1 and 2, the compounds
(I) of the present invention are synthesized by reacting an
appropriately substituted benzylamine (III) with an appropriately
substituted and protected mandelic acid (VII) to give the amides
(VIIT). Treatment of the amides (VIII) with a strong Lewis acid,
such as trifluorocacetic acid, generates the compounds (I) (Ri3,Rg=
carbonyl group). An alternative method for the production of
compounds (I) is depicted in Schemes 3 and 4. The latter method is

especially suitable in cases where the 4-aryl group contains two

or more electron withdrawal substituents, or when R,’=H.

Methods for the production of some derivatives of 4-aryl—

l,4—dihydro~3(2H)—isoquinolines have been described previously:



Appropriately substituted benzal dehydes and

benzophenones are known or may easily be synthesized
whygooaseaige st andard procedures. It will be appPerimem02473

by those skilled in the art that in processes of the

present invention certain functional groups such as

hydr oxyl groups in the startilRg-reagents or

i nt ernmedi ate conmpounds may need to be protected by

protecting groups. Thus, the preparation of the

conpounds (1) ngy i nvol ve_the _ addi ti Sn and renpval
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A.P.Venkov et al. [Synthesis, 1991, 476-478} and H.J. Kumpaty et
al. [Synthetic Communications 33 (2003) 1411-1416].

Appropriately substituted benzaldehydes and benzophenones
are known or may easlly be synthesized by using standard
procedures. It will be appreciated by those skilled in the art
that in processes of the present invention certain functional
groups such as hydroxyl groups in the starting reagents or
intermediate compounds may need to be protected by protecting
groups. Thus, the preparation of the compounds (I) may involve the
addition and removal of one or more protecting groups. The
protection and deprotection of functional groups is described in
“protective Groups in Organic Chemistry”, edited by J.W.F. McOmie,

Plenum Press (1973) and “Protective Groups in Organic Synthesis”,



- 18 benzal dehydes (11) CAS reg. no.

3- net hoxybenzal dehyde 591-31-1
wQ2doi72moes 3- met hoxybenzal dehyde 103438-88-6  PCT/IB2006/002473

2- chl or o- 3- met hoxybenzal dehyde 54881-49-1

2- br ono- 3- net hoxybenzal dehyde1210401- 18-0

2- hydr oxy- 3- met hoxybenzal dehyde 148-53-8

3- et hoxybenzal dehyde 22924-15-8
»a 2-Ghloro-3-ethoxybenzal dehyde 99586-82-0
2™ 8d4fAGRy- 3- Wyd%ﬁ%%n% detlyde 4bgesggigley-Interscience
(1921 ghl oro- 3- et hyl benzal dehyde 61563-28-8

2- br ono- 3- net hyl benzal dehyde 109179-31-9

3 I sopr opoxybenzal dehyde 75792-33-5

y benzal 8

3- bu?§?§§§§3e%§%r%§§%enzaléghyde §%%§§§%§ grg casily available

frog- biyer exyr Ssp ety |henAsdiehlydely dBe20R 031 -85-28 substituted
OPrHPQX y 2

bengép%g{%g%%eﬁlzgfd%h@d wyganzehdelvee 24208 P el gnard reagent
gives hy di oxyy¥ B= et dsereddicgehy b i8R4bg20Qidation generates the

dige 6-51-1
des%ﬂr%@dfﬁ Eo@y%enzal fqﬁl%q Y4454 82.5
2- ethoxy 3- nethoxybenzaldehyde 66799-97-1
3-etho d 5 - 34- .
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ai e
The appropriately substituted benzaldehydes (II) of Scheme 1

are either commercially available or known from the literature.

Some examples of known benzaldehydes (II) that may be used for

synthesizing some preferred compounds (I) are the following:



3, 4- et hyl enedi oxybenzal dehyde 120-57-0

3, 4- et hyl enedi oxybenzal dehyde 29668-44-8
w@2qoroefibaior omet hoxy) benzal dehyde 52771-21-8 PCT/IB2006/002473

3- hydr oxy- 2- net hoxybenzal dehyde 66495-88-3

3- hydr oxy- 2- et hoxybenzal dehyde 182067-51-2

3- hydr oxy- 2- pr opoxybenzal dehyde -508202- 83- 3

3- (et hyl t hi 0) benzal dehyde 73771-35-4

3- (et hyl thi o) benzal dehyde 87425-00-1

3- brono- 2-f| uor obenzyl dehyde 149947-15-9

2- fluoro 3- hydroxybenzaldehyde 103438-86-4

benﬁa d&hyaé’s o(lli),w U)\yucuLdl ucnyucdggtzgf- :J?'A-Sgreg no
3-m&tl d)&j{%gn?al@éﬂ{y é(yUCIILdI uellyue 900811567371
2 - £PuOREE 3 VRSB H cﬁ&éﬁydé“J 834 _1103438-88-6
2-cR1 %U'3U\’rﬂé’tkfox5'rséh'é’c11‘a%ﬂ§&% defryde 90TTI-115%47 5.1
2 Rty A IR VE A PERPYT dlg4el UetTyde 53296063804 15-0
2 -hya B 9 s tdioxy BORZ LER zar dehyde 5329@05405 8
3- eéﬁ&ﬁk%hzé&d@ﬂ?&gxyoenza denyde 532966- 42504 -15-3
2-ckl1dro-3=BLIBLBEL 8L TREL),88- NydTr oXybenzal [4gRyees2 - o
37 PRSIPe - AParbxyBehyAllaexya- (1- et hyl pr opsz) bgngal dehyde
2-cRP8~ fderd 1 pédn By HDXMe 3- T 1T 1T uor onet sy berwal dehyds
2 - LAY m3d B bed z AYIEGNY - 3- (Met hyl T hi o) henzab dehyde
3-16d8poigbéhzaddBEREy | OXY- 2- hydr oxybenzjalsdebyse- s
2 -h 98345 Op £bpDo X PDI0A732 8d10k1ePCT/ | B2006/ |022478-84-719 Rg
3 -bEBy Rixy - Rih fdoiekyBRinzbldBMle | 2 N H R2 [Z1skaBi¥-9R6 R6
2 -hiyird"vi- 3 - DeDuENL oB@nzaldehyde 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
3 -methoxy-2-propylbenzaldehyde 97582-12-2
2-isopropyl-3-methoxybenzaldehyde 93351-17-8
2-butyl-~-3-methoxybenzaldehyde 151038-64-1
-{1,1-dimethylethyl) -3 -methoxybenzaldehyde |151038-66-3
3,4-methylenedioxybenzaldehyde 120-57-0
3,4-ethylenedioxybenzaldehyde 29668-44-8
3~ {trifluoromethoxy) benzaldehyde 52771-21-8
3-hydroxy-2-methoxybenzaldehyde 66495-88-3
3-hydroxy-2-ethoxybenzaldehyde 182067-51-2
3-hydroxy-2-~propoxybenzaldehyde 508202-83-3
3- (methylthio)benzaldehyde 73771-35-4
- (ethylthic)benzaldehyde 87425-00-1
3-bromo-2-fluorobenzyldehyde 149947-15-9
2-fluoro-3-hydroxybenzaldehyde 103438-86-4
2-chloro-3-hydroxybenzaldehyde 56962-~10-8
2-bromo-3-hydroxybenzaldehyde 19608L-71-7
3-hydroxybenzaldehyde 100-83-4
3-hydroxy-2-methylbenzaldehyde 90111-15-2
3-hydroxy-2-propylbenzaldehyde 532966-38-4
3-hydroxy-2-isopropylbenzaldehyde 532966-40-~8
2-butyl-3-hydroxybenzaldehyde 532966-42-0
2-(1,1-dimethylethyl) -3-hydroxybenzaldehyde 532966-46-4
3-hydroxy-2- (1-methylpropyl)benzaldehyde 532966-44-2
2~-hydroxy-3-trifluoromethoxybenzaldehyde 497959-31-6
2-hydroxy-3- (methylthio)benzaldehyde 67868-82-0
3-benzyloxy-2-hydroxybenzaldehyde 86734-59-0




WUKCNW u (CH3CO20 R3VRSR3V)-"" RSIVYV
1. MeOH I1Cl 2. NaOH H20 AcO COON HO COON Wu 1.
WERBOOSMAN U R 3 V )--" R5 R3 VR5 VII VI PGUMNe/D2473
WO 2007/ 029106 PCT/ | B2006/ 002473 - 20 AcO COON R8

RLRT NHRZ + WU R6/ RBR\VRS5 1l VI

1,1 -carbonyldlimdazolc RS9 UV AcORg RL WR 3
R7 VIII NOR2 R6 H+H R8 RI RB R R7 R7 NR2 Li A] H4
or NR2

|

Ry R
1. R,NH, !
2. NaBH,
RG Rg
AcO

Rs Rg R4
COR;4
NHR,
I X0
CN
CHO I
W/Lu KCN w? SNy
* (CH,C0),0
/K )\ T

l
)
d

Ry v R's R v R's
v \%

1. MeOH/HCI

2. NaOH/H,0

COOH

COOH ‘ HO
\/

AcO
;[U LCH,COCL P Ny
| ‘
R's

v R's R's Y
VII \"2!

)

Scheme 1



t R3Red-Al RB R6/ R RA RA WUWU 1 R5VRS3
RSVR3 | R3 R4 =carbonyl group | 'R3=R4==H Schene

WQ20000200¢/ 029106 PCT/ | B2006/ 002473 - 21. HCCm064D02473

coocH3 W/ UCHSOH F-1d W/ UR3VR5R3VRS
VI I X PBr3 PhS COOCH3 Br COOCH3 WU PhSH KOH w U
RI3 VR5R3\WRS5X X .Kgy LH0 1.

CH3S2CI /triethylam ne 2. KBr/diniethyllormarnide

PhS COOH HO COOCH3 WU WU E R3V)-"-"R5R3V
R5 XII I X Scheme 3 WO 2007/029106 PCT/ |1 B2006/ 002473
- 22 PhS COON R8 R1L R7 AcO COOCH
R R4
Ry
NHRy + w? iU
)\ )\
Rg R’ \ R's
i Vil
1,1'-carbonyldiimidazole
j's\
u? Dy
AcO \ J\
Rg R W R'3
Ry VIII
N O
Rz
Re
H+
Rg R1 Rg R4
Ry Ry
NRz LiATH, or R
r—re— Y
Ra Red-Al R3
Rs Re
Ry Ry
w? lU w?~ IU
R's \% R's R's vV R'3
I Rj3 Ry= carbonyl group I Ry=R,=H

Scheme 2



NHR2 + WUR6 R3 VRS Il XIl [/1,,-carbonyldi
imdazole R5 R5 U v OU v PhS\ PhS\ KR8 WR 3

WRDWRIB R R3 R7 OR7 ~ N OR2 Nal04 R2 RBCMIB2006R®2473

J A L

XIV trifluoroacetic- anhydride RB R RB R R7 *N R7
NR2 R3 R6 R6 O NaBH4A/NC2 SPh WUwWURS5VR3RS
V'jt'""R 3 1, R3,R4= carbonytigroup xv Schenme 4 WO
2007/ 029106 PCT/1B2006/ 002473 - 23 2- (Cl-C4)

al kyl -3- (Cl-C4) al koxybenzal dehydes (i.e. with R8 =
(C1-4) alkyl, R7 = (Cl-C4) al koxy] may be synthesized
from2- (Cl- 4)alkyl -3-hydroxy-benzal dehydes by
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[Raab, C. E. et al. J. Labelled Cpd Radi opharm 44
(2001) 815-829, and References cited therein].
wdaeoolozsanr®©et hoxy groups are conveni ently i ntrpdutsdodng2473
treatnment of a suitable phenoxide ion wth
2,2,2-trifluoroethyl nethansul phonate in e.g. DVF at
60C to 140C [Canps, F. et .alzz Synthesis (1980)
727-728]. Difluoronethoxy groups may be introduced by
reacting a suitable phenol with a netal carbonate and
met hyl chl orodi fl uoroacetate in DVF at 60C to 120C
[ see e. g pat ent publicati on EPOSHRI08BLICORH (Cl1- C4)
al koxy- 3- RgCl- C4)Rial koxybenzal dehydesY[i.e. with R8 =
(C1-C4) aljkoxy, R7= (Cl1-C4) al koxy] and 2 (C1-4)

al gaxy-3-_4riflug onethoxybenzaldehyd i.e. with R8
= (AA NN HROCF3] , resp Iy may be
synt hesfi ] (Cﬂ C4) alkoxy 3-

hydr oxy- Idehydes by WIIliansop etherjfication

W th ¢ -spondlng (C1--A4)al and by

apB?ying the "xanthate reaction" as Uescrlbgd above,
respectivg#y. Al ternatively all thesg;D gonpounds are
avai | abl e Trom 3-benzyl oxy- 2- hydr oxy- "benzal dehyde by
etherification, followe y debenzyl ati on and
etherification of the 3°hyda@MylafifiRzole
2- (Cl1-4) al kyl - 3- net | t hi o- benzal dehydes [i.e. with
= (Cl- A4)alkyl, 'R7 = SMe] and 2-
(Cl-C4)aIkyI-3-etE¥Ithiobenzaldehydes [i.e. with RB =
(Cl-CA4)al kyl, R7 &5Set], respectively, nmay be R's
synt hesi zed from - (Cl- Cﬂ)alkyl 3- br onobenzal dehyde
di et hyl acet al su?by veactlng its Gignard rehgenuJﬂﬁ

di met hyl Iph| e or| d|ethyl sul phi de, res ct| er/J\\
(fog a SI n.see M Euer by et .
Synthet i Co m catl on§ 11 (1981), 84o- 854)
Ry 200&\92"0 /IBZOO6/002473 R7
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respectively (for a simlar reaction see M Euerby et

al ., Synthetic Communications 11 (1981), 849-851).
w@\a@rieao6 oute to these starting materials i SPOKIB2006/002473

et herification of 2-hydroxy- 3-

(et hyl t hi o) benzal dehyde or

2- hydr oxy- 3- (et hyl t hi o) benzalgehyde (A Mkoto et al

Bull. Chem Soc. Jpn. 51(1978) 2435-2436 The

appropriately substituted mandelic acids (VI) of

Schene 1 are either connercially avai | abl e, known

f r am(CheCy) el by at Ur EC101Cs) @BsdAybesymatidedyded fiom with Ry =

ropri-ately. St zaI eh . r
bgﬁigﬁcléc?as |§pacé i C’é@ a?h%pr%%%%%?%gg?éhqﬁqﬁég"(Cl'
Cy) Bk hes - Gahrer=ai- bhbthmdehbééswbywmuH$¢amhbarethehnffnmﬁﬁon with
known by .t hos i.n th art C,pure
2 RPN LS niiabe | £U5e) doER be2prodbbal gy -2 PEEL:
fllfcﬁ’ijaielﬂlhlt)ﬁf/lbéhﬁzeﬂhﬁef}gﬁiqudses[ﬂOﬁldl wgtmatﬁaerasat(@ <::1;|ya1kyl Ry = OCFil,
crystalljzatiop of t r salts w opt i al
mes e GE P BES BoTk Lhe, CRPreSPORR NS e Bberebe) s by
tre’é'«’c?n%n23?15iih grs kwlhkﬁcra;awmd Liscdlmssw%iz%d%m[o@@%%al hF:{pyrldlne
et a et r ahedr.o efters .
[Raé‘amceﬁanﬁiieil of Y kGHF EPACR 311%@3(1{91 P4 Halo Frgyliﬂaé‘829/
andSeF erbates Yo hasiZidi@ i99 e TRE ef €6 F &kt P Qe s( bre
are listed below. |Included are al so sone

CONySHAERE &Ky HRS QAN PYhEFEEFRERE s @ IRt akdy Bbppexade ion

witd 3r bi B9 ot Bid A HAr W@ aREQUPEShOE Ofn MaRdebve at so°c to
aci ds (V) SU|tabIe or the production of

some
1405 flepFBE chnpdurtis %ﬂﬁtheﬁéﬁdéi?%oadFﬁ%'ﬂaﬂb BAE1Ngromethoxy

gro31p4§ Rl baet hoxydmrnde by e aaidid 29:251919«:'8&3153 henol with a
5-di met hoxymandel i c acid 187752-49-4 WO 2007/ 029106

metméTFﬁséeeemmsnethﬁs chiogodi Ehroreafifitddls dnaPMg at 60°C to

12032993242 1% %&@&@(ﬂd&fﬂc&a@&eﬂewmw ic acid
228107- 82 di met hyl mandel i c acid 187752 85-8

3, 5- dlfluoronandellc acid 132741-31-2

3, 4.3t Ié met hykypndeti e, gl th 8ARGr 33w hydes [i.e. with Ry =
(C1-Cq)alkoxy, Ry = (Ci-Csq)alkoxy]l and 2-(Ci-Cy)alkoxy-3-
trifluoromethoxybenzaldehydes {i.e. with Rg = (C;-C4)alkoxy, Ry =
OCF3], respectively, may be synthesized from 2- (C;-C,)alkoxy-3-
hydroxy-benzaldehydes by Williamson etherification with a
corresponding (C;-C4)alkyl bromide and by applying the “xanthate
reaction” as described above, respectively. Alternatively all
these compounds are available from 3-benzyloxy-2-hydroxy-
benzaldehyde by etherification, followed by debenzylation and
etherification of the 3-hydroxy group.

- {C1-C4)alkyl-3-methylthio-benzaldehydes [i.e. with Rg = (Cy-
C4)alkyl, Ry = SMe] and 2- (Ci1-C4)alkyl-3-ethylthiobenzaldehydes
[i.e. with Rg = (Ci-Cy)alkyl, R; = Set], respectively, may be
synthesized from 2-(Ci-C4)alkyl-3-bromobenzaldehyde diethyl acetals
by reacting its Grignard reagent with dimethyl sulphide or diethyl
sulphide, respectively (for a similar reaction see M. Euerby et

al., Synthetic Communications 11 (1981), 849-851).



3, 5-di net hyl - 4- met hoxymandel i ¢ acid 147166-58-3
benzal dehydes (V) CAS No.

W20 0p066- net hoxybenzal dehyde 262450- 65- 7 PCT/IB2006/002473
3, 5-di br onobenzal dehyde 56990-02- 4
3,4,5-trifluorobenzal dehyde 132123-54-7
3, 5-di hydr oxy- 4- net hoxybenzalzkehyde 29865- 85- 8
3, 4- di hydr oxy- 5- net hoxybenzal dehyde 3934-87-0
3-chl or o- 4- hydr oxy- 5- met hoxybenzal dehyde 19463-48-0
3- br ono- 4-i sopr opoxy- 5- net hoxybenzal dehyde 400070-31-7
3, 5-di br ono- 4-i sopr opoxybenzal dehyde 486996-44-S
3- ehl - 0P OX V=105 : de. : N
12084 O F R PR a8 T g gt B = (e

Ca) 20B6BY QORS = SME[ uand- 5= (¢r-iCh)] abronethythyéhhabdehyakdehydes

. 188815-,3Q-7_ chl - - hyl al dehyde, 103426- 20-

T LT o Bboh e Gaas Sooul 7o g b oo t0tEr &Y e

syr@hssdmeds Lthh o2 ofangal aldtorde 3188818b66zHldehydes by reacting

. A-br. -3, 5-di benzal dehyde, 31558- 40-4 .
te e R P L R B AR Slee saslig ey swipnice,
respebtdivedyh0&yr 42 neinhiylladrenzabdeby deed M 1-Rikrby et al.,

5-di_br.ono- 4: net.hox nzal yd 08940- 96- 1

S R R e a4 dbhy i sy agicgher route to
thedec bitarroidg Smalt eretdiox e byakdrbytiei d8265 63 3 -hydroxy-3-

- OXYy: 5- | benzal de e 90674- 26- ,
e B B R AR B s IV EROUS 6l in-iyio) benzaldenyde
(A .3Makditnmethoay - 42ulsloprabeexybenz alrplehyste( 12733 - 5438-2436

3-brono-4, 5- di net hoxybenzal dehyde 6948- 30-7

3, 4-di chl or o- 5- met hoxybenzal dehyde 63001-43-4

3, §hdi ephybbennaddehyde t81608d Hadielic acids (VI) of Scheme 1
3, 5-di bronp-4-1] uar obenzal dehyde 477535-39-0 _ .
arezggF efr FRETRG Z&W&éﬁ? 2655%%9%Ma%¥0m the literature or
eas31hr epnrRed: thdredhox wprzplkdebyte #iR85+2k=l benzaldehydes
3-ch oro-5-netn?xybenzald hxde 164650- 68-4
(V) or benzoic acids “in accordahce with procedures outlined in the
General Methods below, or by other techniques known by those
skilled in the art. Enantiomeric pure substituted mandelic acids

can be produced by resolution of the corresponding racemates by
crystallization of their salts with optically active amines [Colon,
D. F. Bt al. J. Org. Chem. 56(1991) 2322-2326], or by enzymatic
resolution [Campbell, R.F. et al. Tetrahedron Letters 44 (2003)

5477-5481).

Some examples of known mandelic acids (VI) that may be used
for synthesizing some preferred compounds (I) are listed below.
Included are also some benzaldehydes (V) and benzoic acids that
may serve as starting materials for the production of mandelic
acids (V) suitable for the production of some preferred compounds

(1) .

mandelic acids (VI) CAS No.
3,4,5-trimethoxymandelic acid 13212-99-2
3,5-dimethoxymandelic acid ' 187752-49-4
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3, 5-di chl or o- 4- hydr oxybenzal dehyde 2314-36-5
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3- chl or o- 4- hydr oxy- 5- net hyl benzal dehyde 107356-10-5
3- br ono- 4- hydr oxy- 5- net hoxybenzal dehyde 2973-76-4

Benzoi ¢ aci ds CAS No.
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3, 5-di chl oro- 4-i sopropoxybenzoi c acid 41490-10-2
3, 5-di fl uoro-4-net hyl benzoi ¢ acid 103877-76-5
3, 5-dichloro-4-nethyl benzoic acid 39652-34-1
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3,5-dichloro-4-methoxybenzaldehyde 41727-58-6
3-chloro-4,5-dimethoxybenzaldehyde 18268-68-3
3-methoxy-5-methylbenzaldehyde 90674-26-3
3,5-difluoro-4-methoxybenzaldehyde 654-11~5
3,5-dimethoxy-4-isopropoxybenzaldehyde 2702-54-7
3-bromo-4,5-dimethoxybenzaldehyde 6948-30-7
3,4~-dichloro-5-methoxybenzaldehyde 63001-43-4
3,5-diethylbenzaldehyde 81698-95-5
3,5-dibromo-4-fluorobenzaldehyde 477535-39-0
2,3, 5-trimethoxybenzaldehyde 5556-84-3
5-bromo-2,3-dimethoxybenzaldehyde 71295-21-1
3-chloro-5-methoxybenzaldehyde 164650-68-4
3,5~dimethoxy-4-hydroxybenzaldehyde 134-96-3
3,5-dichloro-4-hydroxybenzaldehyde 2314-36-5
3-bromo-5-chloro-4-hydroxybenzaldehyde 1849-76-9
3-chloro-4-hydroxy-5-methylbenzaldehyde 107356-10-5
3-bromo-4-hydroxy-5-methoxybenzaldehyde 2973-76-4
Benzole acids CAS No.
3,5-dichloro-4-isopropoxybenzoic acid 41490-10-2
3,5-difluoro-4-methylbenzoic acid 103877-76-5
3,5~dichloro-4-methylbenzoic acid 39652-34-1

3,5-diethyl-4-methoxybenzoic acid

250609-63-3

Some examples of suitable starting materials for the




enantionerically pure the scope of the present

invention is in- tended to cover all enantionmers per
waeg7axiwel | as m xtures of themin any rati OPCHIRA06HE2473

racem ¢ m xtures. Conpounds (I) of the present

invention may be obtained in their enantionerically

pure fornms by crystallizatiem®f-their addition salts

with chiral acids (see e.g. D.L. Mnor et al. J. Med.

Chem 37(1994) 4317-4328; US patent 4349472], or

alternatively, may be isolated by preparative HPLC
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present invention are e use synnetrlc synt hesi s

-—Phi-Li-ppe al—TFet+rahedron—-59—-2003)—8049-8056]
ald\%}y%e"s r(ké%ol =, "n of—chiral—diastercorptric—dartyaiqves
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present invention also provides a pharmaceuticaf

co osition conprising a conpound of fornmula (1),
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phar maceuti cal | X ac- ceptabl e adjuvant, diluent or
knugy fvethoas ebithed appridisr fg&te excipients, diluents

and adjuvants, reference nay be nade to the standard

literature describing these, e.g. to chapter 25.2 of

Vol ThqsQﬂmpqgﬁﬁﬁr@ﬁeﬁ%?VR¥Qﬁﬁmtcﬂﬁ§En€h@ﬁ1§@ﬁvaln at least one
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tended to cover all enantiomers per sge, as well as mixtures of

them in any ratio, such as racemic mixtures.

Compounds (I) of the present invention may be obtained in
their enantiomerically pure forms by crystallization of their
addition salts with chiral acids [see e.g. D.L. Minor et al. J.
Med. Chem. 37(1994) 4317-4328; US patent 4349472], or
alternatively, may be isolated by preparative HPLC using
commercially available chiral phases. Other routes to the pure

enantiomers of the products of the present invention are the use
of asymmetric synthesis [N. Philippe et al. Tetrahedron 59 (2003)

8049-8056] or by resolution of chiral diastereometric derivatives

thereof, as known by those skilled in the art.



m crocapsul es prepared, for exanple, by coacervation

techniques or by interfacial polynerization, for
wex@mptaps hydr oxymet hyl cel | ul ose or PCT/IB2006/002473

gel ati n-m crocapsul es and pol y- (net hyl net hacyl at e)

m crocapsul es, respectively, in colloidal drug

delivery systens (for examplz; 1iposones, albumn

m crospheres, macroenul sions, nano-particles and

nanocapsul es) or in macroenul sions. Such techniques

are disclosed in Rem ngton's Pharmaceutical Sciences
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of rf@mmdégr 4dabl er et tryia&meceuﬂybamtﬁc&aptadﬁw adabl enereof, as

|c acid copo such as the
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cepltabilecadgirdantg] yhdjumtaordcaﬁpbényrrers aﬂﬂ tJh%UBE)QLCb ﬁlate

), 18 oly drox i ¢ acld.
xERBLEl PN B 1 etiiretY or S ey PRveRts e the
stahdaedl mﬂemttmm tdmmbm@tﬂ@ésé:elé PYHLBHRBYI 1E. 2 of vol.
5 o 9810 nin? rlqe:? f nli?nogram”m Due to the

rfar 8 AT ¥ erlls ce lCéBta Vi ETRESE e rﬁ%ﬂﬁﬁ‘é@u?%% 1990, and

to cnm@msmucw}s mflﬂslmmfweﬁtzronmétwnhalzmor loarabh und
O | se é omtO 001 to 50 %C%/ ht of conEound (1).
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varied dependi ng upon the host treat ed, the
partr'bcul ar_rou tratl on, and the severi ty

and " KFnd°BP Y He® | flfrf-é°§§‘ é. §> TeAP OSccotdrRpey in
mickbeaopilsripageage, My bex gl vy MmedRketlgt ion techniques or

by interfacial polymerization, for example, hydroxymethylcellulose
or gelatin-microcapsules and poly- (methylmethacylate)
microcapsules, respectively, in colloidal drug delivery systems
(for example, liposomes, albumin microspheres, microemulsions,
nano-particles and nanocapsules) or in macroemulsions. Such
techniques are disclosed in Remington's Pharmaceutical Sciences
16th edition, Osol, A. Ed. (1980).

Sustained-release preparations may be prepared. Suitable
examples of sustained-release preparations include semi permeable
matrices of solid hydrophobic polymers containing the compounds of
formula (I), which matrices are in the form of shaped articles,
e.g. films, or microcapsules. Examples of sustained-release

matrices include polyesters, hydrogels (for example, poly(2-



practitioner who is treating any particul ar patient.

The pharnaceuti cal conpositions of the invention may
wheoo7hzriowl at ed as creans, gels, solutions, oi PCTEB2E/002473

suspensi ons or plasters etc. when intended for

topical admnistration; for admnistration by

i nhal ation, e.g. as aerosols xg dry powders; for ora

adm nistration, e.g. in the formof tablets, capsules,

gels, syrups, suspensions, solutions, powders or

granul es; for rectal or vaginal admnistration e.g.
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hyd%ﬂﬁybua@d1&0atnderfere with cell division by bl ocking

the cells in the prophase of the mtotic cycle. The

conmpounds (1) are useful for the prevention and/or
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expression, including cell proliferate diseases such
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midHEAATHN] €003 RENJAG /M1 .aplel FBUNEe di HOASQE Fefence in
rheumatoid arthritis, and_ transplant rejection.
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as well as those in which the disorder is to be
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classified as a nmanmal , including humans, donestic and
trgafyaqd. Accordingly the optlmum dosage may be determined by the

practitioner who is treating any particular patient.

The pharmaceutical compositions of the invention may be
formulated asg creams, gels, solutions, ointments, suspensions or
plasters etc. when intended for topical administration; for
administration by inhalation, e.g. as aerosols or dry powders; for
oral administration, e.g. in the form of tablets, capsules, gels,
syrupsg, suspensions, solutions, powders or granules; for rectal or
vaginal administration e.g. as suppositories; or for parenteral
injection (including intravenous, subcutaneous, intramuscular,
intravascular, or infusion) 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 human IGF-1

receptor, without inhibiting the structurally closely related



animal s or pet animals, such as dogs, horses, cats,

cows, nonkeys etc. Preferably, the mammal is human.
wab@7ozrine "t her apeutically effective anount” rREBEIBR006002473

an anount of a drug effective to treat a di sease or

disorder in a mammal. In the case of cancer, the

therapeutically effective -apgunt of the drug may

reduce the nunber of cancer cells; reduce the tunour

size; inhibit (i.e., slowto sone extent and

preferably stop) cancer cell infiltration into
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preferably by at |east 80 percent, preferably by at
| east 90% a clinically significant change in the
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etc. Preferably, the mammal is human.

The term “therapeutically effective amount” refers to an
amount of a drug effective to treat a disease or disorder in a
mammal. In the case of cancer, the therapeutically effective
amount of the drug may reduce the number of cancer cells; reduce
the tumour size; inhibit (i.e., slow to some extent and preferably
stop) cancer cell infiltration into peripheral organs; inhibit
(i.e., slow to some extent and preferably stop) tumour metastasis;
inhibit, to some extent, tumour growth; and/or relieve to some
extent one or more of the symptoms associated with the cancer. To
the extent the drug may prevent growth and/or kill existing cancer
cells, it may be cytostatic and/or cytotoxic. The phrase
“therapeutically effective amount” is used herein to mean an

amount sufficient to prevent, or preferably reduce by at least



such as irradiation and/or one or nore

chenot herapeutic agents such as e.g. Actinonycin,
waQ\LdoreeEnsé ne, Bl eonmyci n, Busul phan, Capeci t abPeiBIB2006/002473

Car bopl atin, Carnustine, Chloranbucil, G splatin,

G adri bi ne, Crisantaspase, Cycl ophospham d,

Cyt ar abi ne, Dacarbazi ne, Dawwr-ubi ci n, Doxorubi ci n,

Epi rubi ci n, Etoposide, Fludarabine, Fluorouracil

Genti tabine, ldarubicin, Ifosfam de, |Irinotecan,

Lonusti ne, Mel phal an, Mercaptopurine, Methotrexate,
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contai ning a conbi nati on of these two agents, for

si mul taneous adm ni stration, or they may be used in

t he Tror maafmsWOc206&+0 28106 A0k B2806£0024 730 or Ikscribe the

epar at.e _dosage,forns, each _containing one of _the
DB St PR HE 1) (BT EaBe LAB TR XH trd YdgBagacterized
by furmsyutay ebecasedgsov:h. sequentially, i.e. one dosage
formw th the conmpound (1), followed by a dosage form
cont ai ni ng the chenot herapeutic agent (or vice
ver &ajme Ehiasapaebodf nentcaafs tivo whepar at;e msagmﬁx@gﬁﬁs_ated or

oL REPEFT ot BRI i £Bs PhLORL & et A 4 oPaBEl by the

con@founmcbageomeeast (DN iekc1lagsochat edrav ddr thgnited to, cancer
iner. Suitable containers include, for exanple,

R PE82=51 aPE0S O3 G Pet ¢ UAITGE L dF 1Y iphkeas, and

melfa@fdmd QL 81 ¥ afy €tama0f 1pabasial snguctduiasnigl ass or
pl astic. The contai ner holds the conpound's

conposition or the pro-drug conposition or

phargmoeiia103 ke acsaphatle gal sy bhengad idatnr %en
effective for treating the condltlon and may have
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sucdM ad ﬁ&"r@d@ﬁ@ﬂéns&ﬂd}’tdro%naagroﬁ\oﬁeVél@ém@ﬁi@r@@ae@tlc agents

st opper pierceabl e by
such as e.g. Actinomycin, Altretamine, Bleomy01n Busulphan,
Capecitabine, Carboplatin, Carmustine, Chlorambucil, Cisplatin,
Cladribine, Crisantaspase, Cyclophosphamid, Cytarabine,
Dacarbazine, Daunorubicin, Doxorubicin, Epirubicin, Etoposide,
Fludarabine, Fluorouracil, Gemcitabine, Idarubicin, Ifosfamide,
Irinotecan, Lomustine, Melphalan, Mercaptopurine, Methotrexate,
Mitomycin, Mitoxantrone, Oxaliplati, Pentostatin, Procarbazine,
Streptozocin, Taco, Temozolomide, , Tioguanine/Thioguanine,

Thiotepa, Topotecan, Treosulfan, Vinblastine, Vincristine,

Vindegine or Vinorelbine.

When a chemotherapeutic agent is used in combination with
the compounds of formula (I), then this may be used in the form of
a medicament containing a combination of these two agents, for

simultaneous administration, or they may be used in the form of



a hypodermic injection needle). The | abel or package
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In addition to their use in therapeutic medicine, the
compounds (I) and their pharmaceutically acceptable salts are also
useful as pharmacological tools in the development and
standardization of in vitro and in vivo test systems for the
evaluation of the effects of inhibitors of cell cycle activity in
laboratory animals such asg cats, dogs, rabbits, monkeys, rats and

mice, as part of the search for new therapeutic agents.

Those skilled in the art will appreciate that the invention
described herein is susceptible to variations and modifications
other than those specifically described. It is to be understood
that the invention includes all such variations and modifications
without departing from the spirit or essential characteristics

thereof. The invention also includes all of the steps, features,



EXAMPLES Products described in the Exanpl es have

satisfactory proton nuclear nmagnetic resonance
wa@p@cieao@and/ or mass spectral data. Melting pPCTIBROGT®2473

uncorrected. The substances described in the exanples

are racemates, unless marked with (+) or (-), which

denotes the dextrorotatory -esanti oner and | evorotatory

enantioner, respectively. Isolation of the pure

enantioners was acconplished by chromatography on a

Chiral cel OD-R colum (Daicel) using mxtures of
comgost bhPs | andirmprwsteds| geberbid | tofors daiddraperdchhokai e
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SO|utIOﬂ t he appropri ate benzal dehyde (11, 0.1
emiseRdi RGeS Hanol (300 m). After stirring at room

tenperature for 1 hour, the solution was cooled to 0oC
prior to add|£|on of sodlun1b

drid
Do et P e LR TR o G20 ooty diit Bk sication,

eadhom WRDPEN B uh:dr@orktbauherait ey W fdrdniceWas its entirety.
concentrated to dryness. The residue was partitioned
bet ween di chl oronet hane (300 ml) and an aqueous

sol utHeom o2t g8 08l il durdroxiose wi 200ba] mo2M fullile understood with
di chl or onet hane phase was separ at ed .and exhracted W th

refRFGRGENF B FRE 4l PE TR SHETRE SS oMU AR TESus 2pRasEOwever

ex @S ai9der A kaldNed pilattit2hgatitk itdasiediveblion and are
di chl oronet hane (2 x 200 m ). The organic phase was

notyAné@negs df o St pidice aRE OEo’?\]%"én%ri‘ Rdd o dryness,
| eaving the amne (I11), which was used w thout

further %urification.
EXAMPLES

Products described in the Examples have satisfactory proton
nuclear magnetic resonance spectra and/or mass spectral data.
Melting points are uncorrected. The substances described in the
examples are racemates, unless marked with (+) or (-), which
denotes the dextrorotatory enantiomer and levorotatory enantiomer,
respectively. Isolation of the pure enantiomers was accomplished
by chromatography on a Chiralcel OD-R column (Daicel) using
mixtures of acetonitril and water [0.5 mol/l of sodium perchlorate
containing 1.1 % v/v of a mixture of acetic acid and triethylamine
(2 M/1 M)] as eluent, or on a Chiralcel-OD-I (20 uM) column using

mixtures of t-butyl methyl ether and dichloromethane as eluent.

Examples 1 to 18: syntheseg of compounds (I)




In cases where the starting amne is volatile, the

correspondi ng hydrochl ori de can al so be used together
Wowamoze106 equi nol ar anount of solid sodi um hydPOKIBPE06/002473

2. Production of aryl-a-hydroxyacetic acids (M). A

m xture of potassium cyanide (0.25 nol),

triethyl benzyl - ammoni um chl o34 de (0. 009 nol), water

(50 m) and dichl oronethane (50 nml) was cooled to OC.

To the vigorously stirred mxture, a solution

contai ning the appropriate aldehyde (1V, 0.2 nol) and

acetiwc tz’(rm;mha'mgéeém 2omlg the diodhbelogetéees]) 66 tiods were

dded r t OC during 30 mnutes. The
uSG‘,& \‘\Iﬁleﬁg \%ge Jn?? nsue§ * 0C for 30 minutes and then
at anbi ent tenperature for one hour. The organic

20071 D2STOR P BT0ORAOR24 T3¢ St yrdas, I eavi ng

crude aryl -a- acet oxyacet onitrile. Crystallization
fromfet hanol - wat
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A B Tt Ay 2P ofobol (it e d gt SpbEston was

cod¥fd®reo $>t°@n§i:ﬂ©r ato ra(HHﬂth@ﬁipelfaEsdﬁﬁurﬁ asotIMy dades (0t b8 mol)
m xture concentrated to dryness. The resi due was
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conti nued over night. The m xture was acidified wth

dry@sRcentt&t E8S YA d’tarﬁ FFEHadrasdsheur s A TEB G Bﬁfle (300

ml)C halrsar g agdoext saalebivdh sebhyh Beetatad I 200280, The
The organi c phase was dried and concentr at ed to
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(M) The agsr opri ate substituted nandelic acid (0.2

allplipiond®H Lieht PR t9ctFested WAEBr fHekormmetpngt (2 x 200
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was concentrated to dryness under vacuum and he

conqsditgigdiedar | CAYEREt v | 1Ba)y4Eet FEcagTHR9was! Lised wéagch was used

without further purification.

In cases where the starting amine is volatile, the
corresponding hydrochloride can also be used together with an

equimolar amount of solid sodium hydroxide.
2. Production of aryl-o-hydroxyacetic acids (VI).

A mixture of potassium cyanide (0.25 mol), triethylbenzyl-
ammonium chloride (0.009 mol), water (50 ml) and dichloromethane
(50 ml) was cooled to 0°C. To the vigorously stirred mixture, a
solution containing the appropriate aldehyde (IV, 0.2 mol) and
acetic anhydride (0.2 mol) in dichloromethane (60 ml) was added
drop wise at 0°C during 30 minutes. The stirring was continued at
0°C for 30 minutes and then at ambient temperature for one hour.

The organic phase was separated, dried and concentrated to



such in subsequent reaction, or purified by

crystallization from e.g. toluene. 4. Production of
wa@pdodes910o/1 11) and (XI11). A solution of the PCT/1B2006/002473

appropriate aryl-a-acetyl oxyacetic acid (VIl) or

2-aryl -2-(phenyl sul fanyl )acetic acid (XIl1) (0.02 nol)

in dichloronethane (40 m)- was reacted with

1,1 -carbonyldiimdazole (0.021 nol) at room

tenperature for 30 mnutes. The resulting clear

solution was reflux for 30 mnutes, after which the
dryﬂam@opﬂbavengntfmﬁé(hﬁylkmnbbedbsgabyednitrlle Crystallization

di chl oronet hane (10 mi was added. The m xture was
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PCT/ 1 B2006/ 002473 35 hours, after which it was

washed wi th aqueous hydrochloric acid (20 m, 1M
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The, organi c phase was drijed, and co centr
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npounds of fornmula | wthout further purlflcatlon

Staéldlrﬁrgo&GCFPB’f‘} BFTRGTATOTTASOF FEBM AT YestiA Mixtpre was
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di chl oronet hane (60 m ) and trifluoroacetic aC|d
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an AeeRtRatedgt Sont MR SveaNdibhe. I'esd MBS was acidified
crystallized from nethanol or ethanol |eaving the

witducereeRpsanas PYIREDIRELCcarhEnyFAEF RS ByFR sodium
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synthesis steps 1-5, and nethod olog descri bed |n t he

orgawéicapﬁléaedagérﬁiﬁ%%rﬁndoﬁmﬁénb%e% tforfpmessne leaving crude

Jo 1K . anp| S conpounds (I') according to
ar%%@[?%ﬁ@%mkﬁxg%fé (§mé?e ‘prepared. Melting points
given in the table are uncorrected. W 2007/ 029106
PCT/IBZOO6/002473 N N gN Odr O~ erl MA O i-_Ln

rl 3 OPﬁPﬂ? quﬂ_ ary o-~acetyloxyacetic acids (VII).

The appropriate substituted mandelic acid (0.2 mol) was
treated with acetyl chloride (100 ml) at room temperature for
three hours. The clear solution was concentrated to dryness under
vacuum, and the residual aryl-o-acetyloxyacetic acid was used as
such in subsequent reaction, or purified by crystallization from

e.g. toluene.

4. pProduction of amides (VIII) and (XIII).

A golution of the appropriate aryl-a-acetyloxyacetic acid
(VII) or 2-aryl-2-(phenylsulfanyl)acetic acid (XII) (0.02 mol) in
dichloromethane (40 ml) was reacted with 1,1’ -carbonyldiimidazole
(0.021 mol) at room temperature for 30 minutes. The resulting
clear solution was reflux for 30 minutes, after which the
appropriate amine (0.021mol) dissolved in dichloromethane (10 wml)

was added. The mixture was stirred at room temperature for 2
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in the production of compounds of formula I without further

purification.
5. Production of compounds I from amides VIII.

A solution of the appropriate amide VIII (0.02 mol) in
dichloromethane (60 ml) and trifluorocacetic acid (20 ml) was
refluxed for 2 to 6 hours. The mixture was concentrated to
dryness, and the residue was crystallized from methanol or ethanol

leaving the pure compounds I (Rj3,R4= carbonyl group).

By appropriate use of the above outlined general synthesis
steps 1-5, and methodology described in the “Detailed description
of the production of some representative examples”, compounds (I)
according to the following Table 1 were prepared. Melting points

given in the table are uncorrected.
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description of the production of some representative
exanpl es Conpound 9:

2- et hWetﬁh}(Ihrréh_,rﬁz- et hooypdenyiles). 56 g7 and sodium
AL a8 AR L A S s

&bym@qaaeie@lgds ghover®) adde@dthanalsobobien) ofarter
stlrrlﬁglgg %%%h temperature for one hour, the solution was
cooled to 0°C prior to addition of sodium borohydride (4,5 g)
portion wise. The resulting solution was stirred at room
temperature for one hour, after which it was concentrated to
dryness. The residue was partitioned between dichloromethane
(500 ml) and an agueous solution of sodium hydroxide (400 ml,
2M) . The dichloromethane phase was separated and extracted
with hydrochloric acid (2 X 300 ml, 2M). The agueous phase
was made alkaline (pH 11-12) and extracted with dichloro-
methane (2 X 300 ml). The organic phase was dried (sodium
sulphate) and concentrated to dryness, leaving N-methyl-3,4-

ethylenedioxybenzylamine, which was used without further

purification.

2. A mixture of potassium cyanide (41.5 g),
triethylbenzylammonium chloride (5.23 g), water (130 ml) and
dichloromethane (150 ml) was cooled to 0°C. To the vigorously
stirred mixture, a solution containing the 3,4,5-trimethoxy-
benzaldehyde (100.0 g) and acetic anhydride (52.1 g) in
dichloromethane (150 ml) was added drop wise at 0°C during 30
minutes. The stirring was continued at 0°C for 30 minutes and

then at ambient temperature for one hour. The organic phase



di oxybenzal dehyde (40.0 g) in nethanol (700 m ). After
stirring at roomtenperature for one hour, the
w@odoanzam was cooled to OC prior to addition pET/EBRMA0GNUR473
bor ohydride (4,5 g) portion wi se. The resulting
solution was stirred at room tenperature for one
hour, after which it was_ cgncentrated to dryness. The
resi due was partitioned between dichl oronet hane (500
m ) and an aqueous sol ution of sodi um hydroxi de (400
m, 2M. The dichl oronet hane phase was separated and
extracted, with hy drochlorlc aci 300 m ZNE.
wasTHEPa{REEDBYs PhRE a%§°ﬁ&88 LR ﬁPe G{ TYefE 1 3PANHEY
crdﬁétﬁagtgd ¥!$£EHB H@F é@@@§x§éﬁgﬁéﬁ% ﬂﬁié The
gani ¢ p ase was r|e I um ate) and
Crysnadémzaaiem ixpmnquhanpi wgavrn@ﬁﬁ¢nﬁﬂdnﬂhe39mre product
]igth Ienedlqéygg | am ne, which was used w t hout
Fult hel' purlflca'ion. 2. A mxture of potassium
cyanide (41.5 g), triethylbenzyl anmoni um chloride
(5.23 n i chl (
mas%%og%gdﬂ?&gé%é&Tgh#%éu%ﬁ33%gu F Q£§?$%¢§§F§négﬁ%u

solatSehubEon, @P@I@&iMdﬁhox@@ﬁeﬁyﬂr@ édéﬁ&ﬂﬁ&@@tonltrlle

benzal dehy de (100.0 and acetic anhydrlde 52.1 %%
(100ng) dFEhﬁalam%ﬁ@t(Lf@@lm FORRs N deF Flopimiéesattoc

150%” Mgeiiost&mmgesat ThenstehpbAges Lantdledudt, 06he
30 mnutes and then at anbient tenperature for

mlWehwaﬁ CoPeeHHRATE HhAL¥ s 20079 0ZFrshle was stirred
witlECl/ak B2006EHORA 3ror 3R h%@sseﬁﬁi@ﬁ Q/Q'xlcd'f =R i aRd

concentrated to dryness, IeaV|ng
hydyogiget (ARt Hoxyphemdech a&ée?%iy%"c@fﬁﬁ?ﬁ [qong inued over

nidHey Skl Hfi‘t‘éu?@ fdometnanal- wat grcaldarded dhe pure
product (104 g), mp. 65-66C. 3. Dry hydroge

n
hydﬁﬂc@rlpaec(qqedg)swa&ﬁ%wéaht APoLligh dlasidn PeR of
exé%é%éédt L et hopyphenw s q%eko%y@QQipn“ﬁHé|d%ga&$gopﬁhse

I'n anhydrous nethanol (1000 m ) for 50 m nutés at
waﬂ&@leAf ead S@Wwfmd reoREYBAPEr at A E FDICHURS Rodr 8

trlﬂg%hoxymandellc acid (92.5 g). Crystallization from
toluene gave the pure product (86.9 g), m.p. 119-123°C.

4. 3,4,5-Trimethoxymandelic acid (80.5 g) was treated
with acetyl chloride (150 ml) at room temperature for three
hours. The clear solution was concentrated to dryness under
vacuum, and the oily residue was crystallized from toluene
(280 ml) giving pure o-acetoxy-3,4,5-trimethoxyphenylacetic
acid (80.9 g), wm.p. 135-139°C,

5. A solution of a-acetoxy-3,4,5-trimethoxyphenyl-
acetic acid (5.0 g) in dichloromethane (40 ml) was reacted
with 1,1’ -carbonyldiimidazole (2,92 g) at room temperature
for 30 minutes. The solution was refluxed for 30 winutes,
after which N-methyl-3,4-ethylenedioxybenzylamine (3.26 g)

digsolved in dichloromethane (10 ml) was added. The mixture



m xture was concentrated to dryness. The residue was

stirred with water (750 m) for two hours, after
wakdocizgoesli um hydroxi de (100 g) was added andrP€TEB2006/002473

stirring continued over night. The m xture was

acidified with concentrated hydrochloric acid,

saturated with sodi um chl-ogpde and extracted wth

ethyl acetate (3 x 250 m). The organi c phase was

dried and concentrated to dryness, |eaving crude

3,4,5- trimethoxymandelic acid (92.5 g).
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N- 1 p-eth3Behd38Coxhbehv s e Rl (7.27 g) .

a- acet oxy- 3, 4, 5-trinet hoxyphenyl - acetic acid (5.0 Q)

in dichloronethane (40 m) was reacted wth

1,1 scazx bariyltdionnbdaz bk a2 O X @ atepOo@Mubei®e(aldrH

he sol ution was refl uxed for 30

lnTéﬁﬁR omeg%ﬁgg gﬁ?d@ﬂ and trifluorocacetic acid (20 wl)
wad\- @ ied3 féret hybenedi oy benzyh aRi Rext 3260

di ssol ved in dichloronethane (10 m) was added. The

COMT S SA0"2007Y B2 0B PERS B2668r002aT 3 rYsta Likes from
met,Sﬁar{ded Ak hgOM ST af Ur 4f, GL £ 23 ROUE Sy M r‘éfl ywhy, €7h
was washed with_ aq ueous hydrochl ori c aci
et}im?yenqd&|%méd4b§fl%@9éws< dllﬁﬁﬁHgf’a?%@W%a?%&na)e (20
m. 1413 oM.  The organic phase was dried and
concentrated to dryness, |eaving crude
2-(3,4,5-trinmet hoxyphenyl ) - 2-acet oxy- N- net hyl -

N- 3, dorduaenedi meé%?yl@c@j @nd%hizrgghgﬁ 1)6 7A
sol ution of the amd rom st eE 4 above }5

me e drr Gt Fedee ( 02 i 1 spedprinel i pope oacetl c a(:| d (20
m) was refluxed for 6 hours. The reaction m xture

1. .3,5-Dichloromandelic acid (22.0 g, m.p. 99-104°C,
from toluene), produced according to General Methods, was
dissolved in methanol (500 ml) containing 5% w/w of hydrogen
chloride. After standing at room temperature for 20 hours,
the mixture was concentrated to dryness. The residual crude
methyl 3,5-dichloromandelate was used in the next step

without further purification.

2. Methanesulfonyl chloride (9.3 g) was added at 0°C
to a solution of methyl 3,5-dichloromandelate (19.0 g) and
triethylamine (8.2 g) in dichloromethane (150 ml). After the
addition, the mixture was stirred at room temperature for 3
hours, after which water (150 ml) was carefully added. The

organic phase was separated, dried and concentrated to



concentrated to dryness and the residue was
crystallized from nethanol, giving
wQ20ventobe 4- (3, 4, 5-tri met hoxyphenyl ) -6, 7- PCT/IB2006/002473
et hyl enedi oxy-1, 4-di hydro- 3(2H) -i soqui nol i none (4.8
g), mp.148-149C. Conpound 11:
2-met hyl - 4- (3, 5-di chl or opheny}) - 7- met hoxy-1,
4- di hydr o- 3(2H) - i soqui nol i none
1..3,5-Dichloromandelic acid (22.0 g, mp. 99-104C,
fromtol uene) produced according to General l\/bt hods

[ h : m).con | A)
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aceenper BUre g)oraszenhouls, the m xture was
concentrated to dryness. The residual crude nethyl

3, 5-di chl oromandel ate was used in the next step
Wi t hdut Afswllieiormpwti fiethyl on- (2.5 -Metdmpesphéany) -2 -

) toasolutlo of
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tretaiti@:t hwhtampmga(sS;ﬁmgbrdF]mndB cfal .or gmﬁhbaggoé 1%& M )s hours.

e _addition, the xt ur s stirred at room
Tnd e e e e KRS o o s o)
andvascIndr efadtlay cadded. mihe THey @)&’@{Iaﬁnﬁh?ﬁ@sé\ﬂﬁaé epy-aledy
oncent ated to WD 2007/ 029106

AT 153D G OGS TSR S Oy $nd0d, TS ViR Sty with

satﬁil(aaz,éii- dijJﬂlleOfsamhtEIWﬂl ) 62?}m1ﬂtﬁy| 0xXYe 3EBRVAlL- L3 D1 @3 on
| on O nme
wag. (%%i%d &néﬂmcaflssﬂ%wﬁd £0 ﬁgéf\ylﬁsiyae'éva@ e ugthyd 2-

(3 ohmdlMchx@pmi&ﬁyde £ Hhddacers et Neaged M 1H-NALRS IR gh
br.om de at_50C for_ 1.5 hours. The reaction

& RN &%&élﬁgﬁt get d&%&%&kﬁ@éﬁrﬂ&?elﬁw%@ fluengngave

thelditle aa@lakack389 4d )oilThe argani ¢ phase was
separated and washed twice with water (2 X 200 m)

and finally with saturated brine solution (200 m).

The ef hyl magetas eoﬁQJéﬂz'e‘ﬂ@th‘.ﬂ@ﬁ dsi &8 Andionecentsalad
to dr ness i ving crude net
hyqupxg. égoﬁhehﬂ’/lcﬂl%%r{ﬁﬁéef“éi ewB kpated |atr goi°6nfor

oné'Hd%&g@nder nitrogen. After cooling down to 20°C, a
solution of methyl 2-(3,5-dimethoxyphenyl) -2-bromoacetate
(7.2 g) in dioxane (50 ml) was added and the mixture was
refluxed for two hours. Additionally potassium hydroxide (1.5
g) was added and the reflux continued for further two hours.
After cooling to room temperature, the suspension was
filtered and the filtrate concentrated to dryness. The
residue was partitioned between dichloromethane (300 ml) and
aqueous hydrochloric acid (1M, 300 ml). The organic phase was
dried and concentrated to dryness, leaving crude 2-(3,5-
dichlorophenyl) -2~ (phenylsulfanyl)acetic acid. The crude
product was chromatographed on silica gel using dichloro-
methane, followed by ethyl acetate as eluent. The fraction
containing the product of interest was concentrated to

dryness, and the residue was crystallized from diethyl



a colum of silica gel using dichloronmethane as el uent

gave. the pure substance as an oil (7.4 g). 4. A
woreoore|o©f benzenethiol (2.66 g) and potassi uPCT/IB2006/002473

hydroxi de (1.56 g) in dioxane (200 ml) was heated at

90C for one hour under nitrogen. After cooling down

to 20C, a solution of nethyl.

2- (3, 5-di met hoxyphenyl ) - 2-bronpacetate (7.2 g) in

di oxane (50 m) was added and the m xture was

refluxed for two hours. Additionally potassium

o DU G g T AR R L b

sulfﬂﬁgﬂ%ﬁdﬁuic e dsyspens) om.was 116-btered and the
filtrate concentrated to dryness. The residue was
partitioned between dichl oronet hane (300 nml) and

aqueﬂuSArgmﬂuxjdnnufcza¢sds(dﬂdhiﬂﬂbpﬂéhlehe QpB&RN -
gg g_ dri ed a g concentr%éeg to dr ness, | eaving
SULT Tt >z‘=‘°(%tl§ agieh r OpHEnyh E)H‘éﬁR}‘F brranidy et pras
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el using dICh| ro- met hane, follgwed b eth acetate
el B FOrng PPREET oh SgiriarnPRoN KOt BY bl e Gomy -
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was crystallized fromdi ethyl WO 2007/029106

Ehe @ TEI096/M062873 1012 TQherehERYRe §RYi FRp ik mixture

wag v(a?sh%adlvm&hqoaage@aylay@rdq@ﬂ%wb asuhf @ﬂyl )8Eeti)Cc g d
115-119C. 5. A solution of

aq‘ﬁe%; 5206311&% bYEpRERYE ) (DL BrRefiy) - SURf AFgH) ke athascasieg
dr J(éd @%cﬂ)colnﬁ*eﬁilt%al:@ﬂ opetyane @5Qeﬁirln§va§ru<§é aal @irr}@'tthgx -

-carbonyld||n1dazole (0.90 g) at room tenperature

be%‘ffl 2%6@F§Y1A236Pu¥|%ﬁ?fﬁprﬂpﬁ*§ﬁﬁ§/? 3- fplkeyysulfanyl) -
ac@%ﬁr@deamln%t %l 8503 vieddEhlgrnonmet hane (15 nl) was

added and e stirring was continued for one hour.
The reaction mxture was washed wi th aqueous

hydrochl ot ae Se(Ehk S tHni ANGeraQHeoys §P&h umne
hydrOX|de (1M 50 m). The organic phase was drie

abaifd (dofc Ot r aPEdUR nelrpresodpEavilhgleralde methanol (30
ml N3t WBEROXY20 ml) was heated under reflux for 2 hours.

The reaction mixture was filtered and the filtrate
concentrated to dryness. The residue was purified by
chromatography on silica gel using ethyl acetate as eluent,
giving N- (3-methoxybenzyl) -N-methyl-2-(3,5-dichlorophenyl) -2-

(phenylsulfinyl)acetamide (1.2 g) as a viscous oil.

7. Trifluoroacetic anhydride (1.5 ml) was added to a
solution of N- (3-methoxybenzyl)-N-methyl-2-(3,5-dichloro-
phenyl) -2- (phenylsulfinyl)acetamide (1.0 g) in tetrahydro-
furan {30 ml). The reaction wmixture was stirred at room
temperature for 15 minutes, after which it was concentrated
to dryness. The crude 2-methyl-4-(3,5-dichlorophenyl) -4-
(phenylsulfanyl)—7—methoxy-1,4—dihydro—3(2H)—isoquinolone Qas



benzyl ) - N- et hyl - 2- (3, 5-di chl orophenyl ) - 2- (phenyl sul fa

nyl)- acetamde (1.8 g) as a viscous oil. 6. A mxture
wo@Roovhzoiecet am de derivative fromstep 5 aboveCT/IB2606/002473

g), sodium netaperiodate (1.15 g), nmethanol (30 ni)

and water (20 ml) was heated under reflux for 2 hours.

The reaction m xture was _fightered and the filtrate

concentrated to dryness. The residue was purified by

chromat ography on silica gel using ethyl acetate as

el uent, giving

N—(3 0X N- di chl oy ophenyl ) - 2-
us?phen3$hﬁ}ﬁ¥%y céPaﬁﬂe ]%Tﬂ% &ftégn 19|§%8u§e% |Step
berwquoroacetlc anhydride (1.5 m) was added to a

sol ution of
N- ( 3- met hoxybenzyl ) - N- et hyl - - 2- (3, 5-di chl oro-

phenal ) ﬂsénhemyhsuff:amét)r@aeuannds ficR1 &openyl) -
etéﬁ%ﬁy furan The reaction m xture mas
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gt eRnat 2 ASEBPEEFURC ofOD-SHOSRGING. 508; The slurry was

£ibrdbhlpiophenyh) trdte concentrated to dryness. The
phenyl sul fanyl ) - 7- et hoxy-1, 4-di hydro-3 (2

res(%%mar% PERE1tEened gyetiirerniddRBIL oEANSE haes hE3athydr asad
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cooled to OC. Sodi um borohydrlde was ‘a égﬁ%as

drigf $Re ICopSPPEBASCALE? rfﬁfw%wﬂ-ﬁatfegé a‘t:l”lad@ a6 -
(3 @Idl@fﬂ%%bﬂgn§@ - Thee sl 4 3; '} waalhgal:& ef ?éiymdsc}vcgﬁno-

iltrate concentrated to dryness residue
lllp%rrer i 19-dn&d - bERReERVER cHcsiEReRENBUT RODed by axftromato-

ng% sSiQQanbQYdﬁQi(ﬂléjea %Mtu%goofn éllcﬂ_ﬂ?r&ﬁ L& ang

hase was dried and concentrated dryness Teaving
etkéf]u(pé:ez;.aﬁ@t H§l24-as eluent. C’rystalllzatlon from methanol
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Compound 12: 2-amino-4-(3,4,5-trimethoxyphenyl)-7-
methoxy-1,4-dihydro-3 (2H) ~iscguinoclincne

1. A solution of 3—methoxybenzaldehﬁzde (27.0 g) and t-
butyl carbazate (25.0 g) in tetrahydrofuran (350 ml) was
refluxed for 4 hours. The reaction mixture was concentrated
to dryness giving t-butyl 3-methoxybenzylidenecarbazate (48.8

g) as an oil, which was used without further purification.

2. A solution of sodium dihydrido-bis (2-methoxy-
ethoxy)aluminate (66 ml of a 3.5 M solution in toluene) in
tetrahydrofuran (15 ml) was added to t-butyl 3-methoxy-

benzylidenecarbazate (28.8 g) dissolved in tetrahydrofuran



linone (0.7 g). The crude product was purified by

chromat o- graphy on silica gel using a m xture of
walr@hizmoesret hane and ethyl acetate (8:2) as ePTEIB2006/002473

Crystallization frommethanol afforded the pure title

compound, mp. 163-165C. Conpound 12:

2-am no-4-(3,4,5-tri met hoxyphenyl ) -7-

nmet hoxy- 1, 4- di hydr o- 3(2H) -i soqui nol i none 1. A

solution of 3-nmethoxybenzal dehyde (27.0 g) and t butyl

carbazate (25.0 g) in tetrahydrofuran (350 m) was

refl 4 hours. _The reacti ur e
2 OanEr ot GoF G e BEghERR, A0 ¥ SdtfiRion che
sol&rtrmhhwxybgﬂfﬂedi@te&@bblazampefaﬂ&& @r as hoafts0i frhe
whi.ch was used wi t hout furthe urifjication. 2. A
reaghilen B‘hXB‘Fr%d%ﬁ%rﬁr&W&r FBBG%)‘%{SJ Gepeous sodium

hy @IJXQ %K) ahunﬂm;ate %)66 ol cf waidh SN&\A&oI Wdoml)Nand ethyl
t ol uene) tetrahydrofuran (15 mM) was added to
acettats@tw@ &wtsaﬁ WBERLY | THENERT bz R 2828 gpparated,

drids $ehvedntdnt eivanyd e hassvgl«m{y/t%%g@ 3 -methoxy -
“IBCT/ 1 B2006/ 002473 - 44 9( 00 m) at 20C during 45 Y

bengvdgpebazatt ef2§ 1 éﬁU@PlSﬁlthe solution was stirred
at roomtenperature for 3 hours. The reaction m xture

was treated carefuII§MMAth aqueous sodi um hydr oxi de
(40 3, A5S9hutian &F whieh~ WAt BICROBO Hor SANd BYRGRELC

acﬁas:e(tza@e &591@ M on W Rncrtided. J@emp)r g G-Rase Wash
separated dried and concentrated to dryness giving

1, %' Asgeppngl dbthgigro erldy L 8 bak a¥ et Zse@eréstugﬁ &PF. 30
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acid (2.3 g) in dichloronmethane (20 m) was reacted

minytely, after cerignylditiildaz Beehedvhengy lgabegmte (1.3 9)
dlsts%q%ﬁaawgléﬁoﬁgneﬂﬂa%lét Q% md Newd st dd N9 1¢lean F}cture

sol ution was ref m nutes, after whi ‘ ‘
wast scmtrybdsahermymmna@alirﬁaiar e24 1h<31rgs)f aditegomrédhi ht

wasd'm%@&lggomﬁag@e(&smwyd%%h@gg@@ aJﬂ? BN e 1 yas

stirre roomterrperature hours, after which
folfowegabywaghee v tde iagu @&d@ogyﬁrmm@rat@ a@iod ml200pB, M) .

The M&ganlc phage was dried and concentrated to dryness. The
residue was purified by chromatography on silica gel
(dichloromethane/ethyl acetate 8/2), giving 2-(3,4,5-
trimethoxyphenyl) -2-acetoxy-N- (t-butyl carbamate) -N- (3-

methoxybenzylacetamide (1.5 g) as an oil.

4. The acetamide (1.4 g) from step 3 above was
dissolved in trifluorocacetic acid (15 ml) and the solution
was kept at 40°C for 5 hours. The reaction mixture was
concentrated to dryness, and the residue partitioned between
aqueous hydrochloric acid (50 ml, 2 M) and ethyl acetate (50
ml) . The agueous phase was made alkaline with sodium
hydroxide and extracted with dichloromethane (2 X 50 ml). The
organic phage was dried and concentrated to dryness, giving

the title compound as pale yellow solid (0.97 g). The amine
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fol l oned by aqueous sodi um hydrogen carbonate (20 m ,

0.5 M. The organic phase was dried and concentrated
wo ooodiogriess. The residue was purified by PCT/IB2006/002473

chromat ography on silica gel (dichloronethane/ethyl

acetate 8/2), giving 2-(3,4,5-

tri met hoxyphenyl)-2-acetoxg N-(t-butyl

car banmat e) - N- (3- net hoxybenzyl acetam de (1.5 g) as an

oil. 4. The acetamide (1.4 g) fromstep 3 above was

di ssolved in trifluoroacetic acid (15 m) and the
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1640 kR @Lchloronethane (2 X 50 m). The organic phase
was dried and concentrated to dryness, giving the
title conpound as pale yellow solid (0.97 g). The
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converted to the h%drochlorlde whi ch was crystalllzed
methngrﬁE@hg&kNQrﬁm%j @ isoquinolinone

2-am no-4- (3,4, 5-tri met hoxyphenyl)-7-

nmet hoxy- 1, d|h dr o- 3(2H) -|squ|noI|none
hydﬁocﬁlérpa@et?ﬁﬁyma39§4lf6?€ld5 EnpFnd B3 141-145°C,

fro% €B§U¥heﬂ (ﬁ%éﬁﬂ@e@eaE€9¥Mpﬂ§ny$)Géﬁeral Me%hods, was

hoxy- 1, 4- hyd ro- -i soqui nol i none
dlsgogvgdnénhm%hﬂm 58 a?f‘ d fontapiningnis wiwgofqBrdrogen
chlfow%t ohf'gélﬁ)sté?{&glﬁcgg éssargéﬂ@eé&xﬁ@%@l 2%589%,

di ssolved i n nméthanol (500 m) containing 5% w w
theofﬂlﬁ‘ljﬁrég@ﬁs nastarige. taf deynatanding raeifgam crude

metthg/'f[g%rét HE e i MxyadniRtLse LHE &%&wxﬁed’\@% cegcantraled

ryness. The ‘residual crude nmet
eth@rs- dpﬁemhbxwrhrtdr@laéteel wa§hdpb@%ﬂ>lwamsw taipremagay13. 3

th%roc( 18&@1)%@% eat, d &hmgbaﬁ@%%ussta%@aogt de
at 0 fter t dltlon the m xture was
roogt itempdratuis faom hemper aﬂ?hﬁerémt@rhm.quﬁnehed by

ther%%%gkggnm@§ HHSH&REQ~Q¥OO ml) and dichloromethane (200

ml) . The organic phase was dried and concentrated to dryness,

leaving crude methyl 2-(3,5-dimethoxyphenyl) -2-bromoacetate.

2. A mixture of benzenethiol (5.91 g) and potassium
hydroxide (3.48 g) in dioxane (200‘ml) was heated at 80°C for
one hour under nitrogen. After cooling down to 20°C, a
solution of methyl 2-(3,5-dimethoxyphenyl) -2-bromoacetate
(15.0 g) in dioxane (100 ml) was added and the mixture was
refluxed for two hours. Additionally potassium hydroxide (1.5
g) was added and the reflux continued for further two hours.
After cooling to room temperature, the suspension was
filtered and the filtrate concentrated to dryness. The
residue was partitioned between dichloromethane (300 ml) and

aqueous hydrochloric acid (1M, 300 ml). The organic phase was
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the addition of ice-water (200 m) and dichl oronet hane
(200 m). The organi c phase was dried and
w@oenceinat ed to dryness, |eaving crude nethyPCT/IB2006/002473
2- (3, 5-di net hoxyphenyl ) - 2- bronpacetate. 2. A mxture
of benzenethiol (5.91 g) and potassium 20 hydroxi de
(3.48 g) in dioxane (200-m¢§ was heated at 80C for
one hour under nitrogen. After cooling down to 20C, a
sol ution of nethyl
2- (3, 5-di met hoxyphenyl ) - 2- bronpacetate (15.0 g) in
drfg&)@{&eé&%ggn%gt%@stda @@d tlg vmn%tc%‘ll[uede (3,5~

refl uxe r two ours Itl ona assSli u
dingdragwiodenyl) 52 2$orpnyias: lfdded ) andtiheacst. | ux

Crfsoc'}itl' 1'1%%@ 1]:38r £ I:grﬂ t({ﬁheth et\].%g.[r ﬁav\gfstt: l'??r | L?L?Jgelr Iéln gfgﬁ&ﬂ[ih e

roomtenperature, Uspensi o
(7 f3 |dr.atre pcomgént2zat@d to dryness. The residue was
partitioned between dichl oronmethane (300 m) and
aqueous hydrochloric acid (1M 300 m ). The organic
phase. iassdMOt20074 029106, RPCiMeB20ORGHARAYB-2 - (Afenyl -

su%ﬁ%ﬁ%ﬂ%%n%tﬁgP%e<% ﬁ% 3ﬁ§oégré ﬁ;?E%ﬁ%é%%%)cégeﬁdé was

tregied. wiChyst al } ézeddmon dinenddizel 8y 3 ethey) gavecbhe
und 3. A solution

. .124-126C.
L e g LT Ay R S e -
ber&ryllﬁmﬁﬁeo g)éllb@ d:}rgmlmaﬂseb}aaangﬁgo (18 JmMasiast b@ak8dand
W 1,1 -carbonyl dii g dazol e 4 room
“n GG ATy BoT ofo TS TR SOPURPGR: ofhe reaction mixture
was\wahleyl wdtheddosdrs bgdzylarbiec (8«43 9)1M,N 50 ml) and

di chl or qnet han 15 m ) vwas added and to the stirring
anﬁQESCSH FHﬂeﬁyi%éx%ﬂﬁa Hur 20THE) r eBR7 i GiPaHLEL BRasewkas

drlws hed %hhemm d@ydﬁsgﬁalssr léa@fﬂgj driMe RQ (ALheBRGxy -
ggous SOdlﬁ ) droxj. de . The organic
rie

eMnAgthy é:’néﬁld‘ﬁﬁ%ﬁPF%’P}éd ‘t?o“ Wﬁuﬂéawhg

ace@@ﬁﬂaeN-(é31 Nt haCB()é' v1scous oil.
benzyl)-N-nethyl -2-(3,5 dlnetoxyphenyl) 2- (phenylsulfa

nyl) 15 acetamide (9.1 g) as a viscous oil. 4.
m xtaur @ af xthee asetaHE dedakivat El¥§1v£me9tﬁ%ms step 3

above (4.1 g), sodium metaperiodate (3.3 g), methanol (50 ml)
and water (30 ml) was heated under reflux for 1.5 hours. The
reaction mixture was filtered and the filtrate concentrated
to dryness. The residue was purified by chromatography on
silica gel using ethyl acetate as eluent, giving N- (3-
methoxybenzyl) -N-methyl-2- (3, 5-dimetoxyphenyl) -2-

{(phenylsulfinyl)acetamide (2.7 g) as a viscous oil.

5. Trifluoroacetic anhydride (3.9 ml) was added to a
solution of N-(3-methoxybenzyl)-N-methyl-2-(3, 5-dimethoxy-
phenyl) -2- (phenylsulfinyl)acetamide (2.6 g) in tetrahydro-
furan (30 ml). The reaction mixture was stirred at room
temperature for 10 minutes, after which it was concentrated

to dryness. The crude 2-methyl-4-(3,5-dimethoxyphenyl) -4-
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above (4.1 g), sodium netaperiodate (3.3 g), nethano

(50 M) and water (30 m) was heated under reflux for
waz®7kzne. The reaction mxture was filteredP@ntB2066002473

filtrate concentrated 20 to dryness. The resi due was

purified by chromatography on silica gel using ethyl

acetate as eluent, giving AV (3-

nmet hoxybenzyl ) - N- et hyl - 2- ( 3, 5- di net oxyphenyl ) - 2-

(phenyl sul finyl)acetamide (2.7 g) as a viscous oil. 5.

Trifl uoroacetic anhydride (3 9 mM) was added to a 25

(pleulydtsiudfaalsl) - 7-methoxy-1, 4-dihydro-3 (2H
V(5082 s ) - ﬂfg&ylnolone wasg

3- net enz N—neth | -2
use%%ﬁyﬁ)u?g {5? s‘%Hlfq}\%ﬂ PHESEARRBEOY 216 tle ext step
beltedt.r ahydr o- furan (30 mM). The reaction m xture was
stirred at room tenperature for 10 m nutes, after
which it was concentrated to dryness. The crude

o1 2CTL B§206/:E)02473|0m-3 AeevRhenvl 1s & W0-RUELIZREND! ) - 4
e CORERVE SBY hhy T yuerheethex - ﬁlh¥@¥®yﬂﬁﬁﬁ3@3Hﬁunsomun@o|

(2.ang)Wasd Mﬁ@%@ﬁ&ﬂﬁHﬁﬁd@"EQQgﬁyéﬁg%%e&;%“rbfﬁ%a&ég hd -

t he next ste bel ow. 6.
tetfaﬁiéiiﬁ?r ﬁm(@ 5t3d|1rretlﬁ@x5aiahem$)coble5i to 0°C. Sodium
borbphenyksuls an (gH,; 1 soqul nol
orbpheny 4 XJ)M%SHEBBQényYICéH%] ﬂ%l gr% %n% ﬁg

one (2.4 g) and nickel ch
Minphefpt hah of eReERt ARG dROL txrerii® b° ctLoarhm g;masy was

rilceskechio 06 Sodium. bosrohydrlde: (4 2, %ﬁ% s gdded 1n

simal | portions during 30 n1nu es at e not
reséﬁ%%e%ﬁ?m?%ﬁ§ltFﬁ@e§lh?tve@msdlQhﬂdﬂdmethdnand2@@enl and

EbhE rad @i 6o d resi due was
aqupa?tltlonedqgggﬁggﬁgdl%ﬁ1g%%ﬁe ané ?2859ﬁ?3céﬁﬁﬁse was
Ari e RRAISSHBHA PR PAr bR dey (e 1200-imky) crlhe DAL -4-

(3, £¢§Eﬁ§%¥5§yﬁﬁgh§g>aadmggp}gptrq}%ghy%rgrgness | eavi ng
130%@@@Wd>&yﬁhehylQrﬂsmﬂmytllon4f@bﬂﬂyﬂéﬂq§{o2ﬂ'b 15

affégggﬁng%¥ w3 . Cr st II|zat|on from nmet hano
afford %R% pﬁrepconpoun 5 1$47- 139 Compound 15:
(+)-2-nethyl-4-(3, 4, trlnethoxyphenyl)
Compound 15: <+)‘2'm3thyl“4-(3,4,5—trimethoxypheny1)-
8-hydroxy~7-methoxy-1,4-dihydro—3(2H)-isoquinolinone

1. Methylamine hydrochloride (67.5 g), sodium
hydroxide (26.8 g) and dry molecular sieve (3X3 mm, 34, 50 g)
were added to a solution of 2~isopropoxy—B—methoxybenz-
aldehyde (119.4 g) in methanol (800‘ml). After stirring at
room temperature for 20 hours, the solution was cooled to 0°C
prior to addition of sodium borohydride (18.0 g) portion
wise. The resulting solution was stirred at room temperature
for one hour, after which it was concentrated to dryness. The
residue was partitioned between dichloromethane (700 ml) and
an aqueous solution of sodium hydroxide (400 ml, 2M). The

dichloromethane phase was separated and extracted with
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8- hydr oxy- 7- met hoxy- 1, 4- di hydr o- 3(2H) - i soqui nol i none

1. Methylam ne hydrochloride (67.5 g), sodium 20
whyaroxiloe (26.8 g) and dry nol ecul ar sieve (3M3I/MBRP06/002473

3A, 50 g) were added to a solution of

2-1i sopropoxy- 3- met hoxybenz- al dehyde (119.4 g) in

nmet hanol (800 m ). After -strring at roomtenperature

for 20 hours, the solution was cooled to OC prior to

addi ti on of sodi um borohydride (18.0 g) portion 25

wi se. The resulting solution was stirred at room

£5mer, for ope yer It
hyc%:oncencfgrlg &3t (ZJIr{8n%e(gs](g%]‘r’hé}M r eér:plh q‘\?ﬁgu%aﬁﬁsﬁ Jréd
madet alden idiec H[pdir @ﬂrem)aramc( 200 rakk edndi t AN AEpEDMS e thane

| A of di drgoxide (40Q_m, . The
(2 ?P Lﬁd ?rgryret ﬁil%eog as% asfefﬁ’%lsaggaegng'\%@&‘F&&@d’}\ﬁit@ﬁ
and/@cﬁﬁ&ﬂt&a%aﬁ tBCH.'f}hMH)G/l&&%éZ@ 2= 1é§pr$y&5mﬂn@rtuhgxy_
%P ﬁée X 400 ?g Sous phase was
ANE Y AR 1550 Pt aERote sy Lo e s Grrdeaher
pufiX iXaAQ@nm ). The organi ¢ phase was dried (sodi um

sul phate) and concentrated to dryness, |eaving
2-1 sopropoxy- 3-met hoxy 5 N—wethylbenzylanine (97 1 9),

whi ch, vasdisedow bhoytaddud:hen, spurith gathon, eﬁ
sol uti on of a-acetoxy-3, 4, 5- trlnethoxyphenyl tic

aceddicd 3590 (§) O &) di®e W@é‘?ﬁlaﬁéa(lﬁo(m)mmsvaseateaeded

W tih12.- 2qhes62,92.9)..
Vmiie#béfatngg?g9@%%£&dd%ﬁ¥%qusgé %2 %%Iu I on %gerature

fory &0 iBYtesr B0e wruttdeon wakt eefivkedh for 30 minutes,

pP9x e 3. 26
el SRR IR R R I 2R, 0
9) @iseglEedasnsdi¢hlraaretheom  efpet atwae ddte® haer s,
ixafter uepus hydrochl o
m ﬁ@hr% a@hEE?rféd%ﬁf ﬁF%gm b aduepus J“%Tﬁﬁ% fk

acid y aqueous SO
Wthdﬂég@ﬁSc‘a&EMtvelt@Q@mboue 5yndhIEhﬁLcoragﬁm q2phase

W§ d % ness cr de
?% %Mggtr %ﬁoxyphéﬁ%ﬁ éydro ox %@qﬁﬁ I Q% E

M) Nm@g pggpn@pomwaébrnashdxybénayﬂ)emmﬁéﬂﬁnkte@7t37dg}ness,
leaving crude 2-(3,4,5-trimethoxyphenyl)-2-acetoxy-N-methyl -
N- (2-isopropoxy-3-methoxybenzyl)acetamide (7.27 g).

3. A solution of the amide from step 2 above (6.2 g)
in dichloromethane (60 ml) and trifluorocacetic acid (20 ml)
was refluxed for 6 hours. The reaction mixture was
concentrated to dryness and the residue was crystallized from
methanol, giving 2—methyl—4—(3,4,5~trimethoxyphenyl)— -
isopropoxy-7-methoxy-1,4-dihydro-3 (2H) -isoquinolinone (4.8
g), m.p.128-129°C.

4. The pure R and S enantiomers of 2-methyl-4-(3,4,5-
trimethoxyphenyl)-8-isopropoxy-7—methoxy—1,4—dihydro—3(2H)~
isoquinolinone were isolated by preparative HPLC on Chiralcel

OD-I CSP (20uM, 25 X 250 mm) using t-butyl methyl ether and
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3. A solution of the amde fromstep 2 above (6.2 g)
20 in dichloronethane (60 mM) and trifluoroacetic acid
W@ 2®7/029106 was refl uxed for 6 hours. The reactiPCI/IB2006/002473
m xture was concentrated to dryness and the residue
was crystallized from nethanol, giving
2-nmethyl -4-(3,4,5-tri met hoxgphenyl ) - 8-
i sopropoxy- 7- met hoxy-1, 4-di hydr o- 3( 2H) - i soqui nol i nhone
(4.8 25 g), mp.128-129C. 4. The pure R and S
enantioners of 2-nmethyl-4-(3, 4, 5-
ai K] SRShORenyl ) 854 SORIAROX Yl %hgéxn{ié L hydro-3
iV e FPLC
ng

2H) - isoqui nolinone were |solate y prepara
reepvarnd é}%@mer@musm:(@oum 25 X 250 mm) us
t-butyl nmethyl ether and WO 2007/ 029106
PCT/ 1 B2006/ 002473 - 49 dichl oronet hane (8:2) as
el ueht . Tiige tvaoeesrinicrsrsr deashe0 . Pecoy erack &Ebparately

ai AP ReUS, sok ?‘Lgérorﬁeth e Lwn ¢ gtﬁlpgng %eacﬁ 90 9)

were separate di sso ved in
borgng tiraddtced dwi t(hMS Horlontati (OHICOIfbcb‘es(xiLMhuiﬁesm )AﬁterOC

far. n e stl roomtenperature for

st o O e o O b T g 100

ml)( 06 rcﬂl)cm.@:remad}dmb (Hh)@ mlgaweore phase. vixte saRAnmated,
a ted to dryness, The. resjdue was

phag%é g%asl I%%f%%g? m rrejt oS SYPGPRETFheY 159 | YRGss . The

@@q@om@ cryptalBBzkD6@on| akbROndl7. divosd .tk +GEhES13)

corfifinct ofe b 08 VY ) M hkmound 16 (oHCL) Hna
the2- m@mta&o(rgs dndmitirdneet, hwppheayLies?oc [a]p®® -16.8°,
o= Ome7t5ho 1 , 3, 4-tetrahydroi soquinoline 15 A soluti on
SO hydri do- bi s(2- met hoxy et hoxy)al um nate
(Red Al , 66 m of a 3.5 Msolution in tol uene) was
addet.'olD to 2 ri met hox phenyl

met hox;Pc’i1 hy r%eétyzllibé éo&lﬂlsnBFF %E]%O’E‘@}ZFDQ"””“
metdomyednd, 1) 4 - th ssaiped isbguehsabysr of uran (100 nl) at

20C. After the

A solution of sodium dihydrido-bis (2 -methoxy-

ethoxy)aluminate (Red-Al, 66 ml of a 3.5 M solution in
toluene) was added to 2-methyl-4-(3,4,5-trimethoxyphenyl) -7-
methoxy-1,4-dihydro-3 (2H) -isoquinolinone (2.4 g, compound 1)
dissolved in tetrahydrofuran (100 ml) at 20°C. After the
addition the solution was refluxed for 6 hours. The reaction
mixture was treated carefully with agueous sodium hydroxide
(40 ml, 5 %), after which water (100 ml) and ethyl acetate
(200 ml) were added. The organic phase was gseparated, dried
and concentrated to dryness. The residue was converted into
the hydrochloride, which was crystallized from methanol,
giving the hydrochloride of the title compound, m.p. 201-
204°C.
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20 addition the solution was refluxed for 6 hours. The

reaction mxture was treated carefully w th aqueous
waeodamibydroxide (40 m, 5 %, after whi ch WetBIB2040®2473

m) and ethyl acetate (200 m) were added. The

organi ¢ phase was separated, dried and concentrated

to dryness. The residue wasocenverted into 25 the

hydrochl ori de, which was crystallized from nethanol,

giving the hydrochloride of the title conmpound, mp.

201- 204C. WO 2007/029106 PCT/ | B2006/ 002473 - 50

Conpeyhss 2+ ( o trimet h henyl ) -
7- rret@hoxyuuz1 4117d| %%E |§og3 S ndﬁ‘?gﬁ_gtgyphgn}l) -
7 - TR R I‘l\f)dlihydppobb&ﬂ)das(omﬁnmlﬁnms added to a
met hanol i ¢ net hyl am ne solution (125 m, 8M foll owed
by the s addition of 3-nethoxybenzophenone (50 g).

The ¥ ealtaiumfIxg uieomasp@uder ed.zat wlOoWnt eaREsAtil &
no so iLum bor dride (12 )
me%no?al%e?% W? ‘Icri C Sa? 1%ﬁe E’rx? b ef Aelonwad %ﬁfeé‘he
additt ragomit éﬁpethoxylserfmpkﬁeﬂmw S50 af t erhahiLh-arter
dd d The i nor gani reci pitate was
mugtq?rt er ed"m%ﬁfl% &9 45 gré‘gHE%n Patedqws, after

wh:d:rlryrfeshumeerobysdzdi&e V\(asz RAr Wwaki epedfbetyepinet Ryl o-5oc
drochloric acid (2M

acet te 400 ueous h
Tad A e LR s B R Y B L S b o s,
aft;le:tr ml)lcandaexrr el ed. WI\JaE; adtieBl. orpaethane iz X 300
The or ga e was dried and 15 concentrated
pr L R B O o R PR e eoneant sated to
drwmtshyl @hbykamcmﬁe (3 %a@klaaoaew BEOMSePiden A aBetate
aceto met hoxyphenyl' - acetic

ol ytion
(o) 3 g e e berhane (80 T | Ve midacEbe
aquaictuly @hiseCﬁ£éKﬁBdéﬂdlmbd§é@|Qpﬁ4lﬁmh£» Al IRMcted with
dlc‘thgmr%er aggre Zg;b or 30 m nutes. The sol ution was
PEIREE"PRT 5D %mi3f0 &) - APPeprofiih Phase was dried and
conkenBraetaOKY PNemE Nl@awﬁgeihgi -@H@%;&(g%héggg -y
e

d in djchl oronethane (1

met%yiﬁﬁkg?amlne (43.4 g) as a viscous 011

2. A solution of a-acetoxy-3,4,5-trimethoxyphenyl -
acetic acid (7.1 g) in dichloromethane (50 ml) was reacted
with 1,1’-carbonyldiimidazole (4.06 g) at room temperature
for 30 minutes. The solution was refluxed for 30 minutes,
after which 1—(3-methoxyphenyl)—N-methylethylamine (4.13 g)
dissolved in dichloromethane (10 ml) was added. The mixture
was stirred at room temperature for 2 hours, after which it
was washed with aqueous hydrochloric acid (20 ml, 1M)
followed by aqueous sodium hydrogen carbonate (20 ml, 0.5 M).
The organic phase was dried and concentrated to dryness,
leaving crude 2—(3,4,S~trimethoxyphenyl)—2—acetoxy-N-methyl—
N-[1- (3-methoxyphenyl)ethyllacetamide (7.27 g).
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was stirred at roomtenperature for 2 hours, after
which it was washed wi th aqueous hydrochloric acid

w@ 2@7m02910dM) 25 fol | owed by aqueous sodi um hydPOEB2006/002473
carbonate (20 mM, 0.5 M. The organic phase was dried
and concentrated to dryness, |eaving crude 2-
(3,4,5-trinmet hoxyphenyl ) ~25acet oxy-N-net hyl - N[ 1-
( 3- met hoxyphenyl ) et hyl Jacetam de (7.27 g) WD
2007/ 029106 PCT/1B2006/ 002473 - 51 3. A solution of
the am de fromstep 2 above (4.2 g) in

di ch , 9
| chs oroneshane (60 Bh ahdhd riflynaacet e acl d, (20,)

m) was refluxed for urs ere
in\gichlyimmeiteacedse ombl)r yamtstmrfdublneace’sidlm::vms (20 ml)
Ssu];ggltg,ge@ trQ,-S4C t n_silica usi ng
"8I Chl or oret hane- g‘%ﬁ@ Olg{:ezﬁja%éec%(lgn FiZsu %Fd’lé&i'ﬁ The
COIFCFE?IS‘?traftre&lcﬂlpoﬁrm;%S&:cnmierttl‘raatrwldUG day nessuiaitkd he

G M Y

acgigyiteai (fed ) daasebmemmmhd L iwdsitc iraasi o coereth@ntaR ted
malﬂgﬁﬂg£p%gg3tigli S1§bngggp6ﬁé%§ﬁil%zed from methanol

r'i met hox
91W91@>4)aste2eemartb,t mtydﬂmssoqmonol The tHirdA ﬁ%dcl&tlloﬁn
f . .8 .9 and cyanogen brom de (1.0 g)
o P e B PR P EB B rorrta 24 o
amcgnpdpeousaedido dryness and the residue partitioned
bet ween di chl oronet hane (100 m ) and aqueous
hydrochloric acid (2M 100 ml). The organi c phase was
dri etbmmodindon8 en? r@tatb 140 (3d1y Bess ind BRoX B A JIWS.

| Lized from ano i Vin the title conmpound

512 i
me ?’8\“3’ 2,378 o e i o 0Bt 08 oAl DATA Exanpl e 19:

Cel | grovvth |nh| biti on st udy on human can- cer cell

l'i ngs urégh é m SK- NE'G %8 MCE-7 and SK- MEL 28

cel I's (3660 E&PT s OC(? SRR FahsPeridl GYRneIss
browglkde glLabes) ants gre@ifixed EBros MbEFOUIThe solution was
evaporated to dryness and the residue partitioned between
dichloromethane (100 ml) and agqueous hydrochloric acid (2M,
100 ml) . The organic phase was dried and concentrated to
dryness. The residue was crystallized from methanol giving

the title compound (0.7 g), m.p. 113-116°C.

BIOLOGICAIL, DATA

Example 19: Cell growth inhibition study on human can-
cer cell lines Jurkat, MCF-7 and SK-MEL 28

MCF-7 and SK-MEL 28 cells (~3000 cells/200 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, streptomycin and fungizone (Amimed Ltd.). The
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25 the test conpounds, for 48 hours at 37C in RPM

medi um (G bco) supplenented with 10 %fetal calf serum
w@onrmrndeng penicillin, streptonycin and fungP@DIB2006/002473

(Am ned Ltd.). The WD 2007/029106 PCT/|1B2006/ 002473 -

52 sane procedure was followed for Jurkat cells,

except for the density of seells (50000 cells/200 1)

and that the incubation tine was |imted to 24 hours.

At the end of the incubation tinmes, the cell growh

inhibition of the Jurkat, 5 SK-MEL 28 and MCF-7 cel

d r f MIT test
salTPS AT Gkt EL0PH, DY £0° HIRR oo BEMLLER! £or cne
deﬂ‘ﬂ@i/tey i ¥ tdmlabqveooe@téemﬂm u@l’) En@m Batri fogr an n
3, nanogramim _in at | east one cell line. Exanple

m‘?‘t‘)baquﬂﬂ Balmeowan LEREE §h < Ifdr YiIoRERonAbf tidiesnd 0] Gihel
iné@SAPtR dimeMFridecells éBbWE%UH%HQ91g§oﬁ{Ef7Eﬂéﬂjﬁ%kat

were serum starved for 20 hours, treated w't

SK Ry A 5 MCEr 7 30 Brbhir Sinafd WettakEyeshi ed dmedcrw tsel @f
it Gesk f@hgRalM NMteSe el bs e

anIysates ang éggh by SégﬁgﬁtE and Pﬁﬁuﬁ%b ott%ﬁgﬂ%gﬁound
Lo hRIEp R [the- eROVE $4aas sy 1156) off t£uRas Sf pdAdoghan/ theo
> ARSI MIALL0: Of oAb oddFch 1 gggpt of was i nhi bi t ed
by the presence of conpound 15 1in a dose dependant
manner with an 1C50 of around 1 AM Exanple 21:
| nhi Bidduone o .t RenPHOSPHOT Y4 alid %h% phbRSHLE 0ok €GLR%LY

substrate I (TRS-I) T M55 cetts by 20 racenic
LICROhIRaaPtes ME- MEF ch| sl sy gﬁa\npuwél apoma) were
starved for 20 hours, after which half of the cel
mass was i ncubated with racem c conpound 15 (100
ng/ MIGFforcedde Weue. swmrst@me\ﬂatfp@nzw hbutEF-tUrdBd
/ t es I
wi €19/ B0l 5TEBU Lo Ll Eﬂ\ggf‘:‘(ﬁ!akl tﬁaggé T W o

lyzed'in a special state L
nM t 44t - hﬁﬁ@ﬁuét@lFHQE%eFIhanﬂﬂdﬂanweas hwtédaﬁndruhauhﬂseMSS

an gﬁtrl?ﬁbgtgt§AG§qgﬁ¥%ﬂm%%o%§gktgﬁgrf§rtﬁ%ospho IGF-1R

1 oNn
Yll35/1136 It was found that the phosphorylation of the

IGF-1 receptor was inhibited by the presence of compound 15

in a dose dependant manner with an ICs of around 1 uM.

Example 21: Inhibition of the phosphorylation of

insulin receptor substrate 1 (IRS-1) in MF-55 cells by

racemic compound 15

MF-55 cells (malignant melanoma) were starved for 20
hours, after which half of the cell mass was incubated with
racemic compound 15 (100 ng/ml) for one hour. After
activation with IGF-1 (50 ng/ml) for S minutes, the two cell
samples were lyzed in a special buffer (Upstate Ltd., Dundee,
UK) that disrupts the cell membrane as well as the nucleus
envelope. After removal of cell debris by centrifugation, the

supernatants were analyzed for phosphorylated IRS-1 by
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supernatants were anal yzed for phosphorylated IRS-1 by

WO 2007/ 029106 PCT/ | B2006/ 002473 - 53 Upstate Ltd.
wab@7perasence of racem c conpound 15 | owered tPEI/1B2006/002473

anmount of phosphorylated IRS-i with 20 % conpared to

control. By blocking the function of the I1GF -1

receptor, the phosphoryl-asgon of the insulin receptor

substrate 1 is 5 inhibited. Exanple 22: Inhibition of

t he phosphoryl ation of MAPK in DU 145 cells by

compound 15 DU-145 cells (prostate cancer) were
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c?é%ddophyllin used as a standard, showed an |1C50
of around 5 AM WD 2007/ 029106 PCT/|82006/002473 -

1n5D1R14ciies1ed,ﬂat by hayrdp@gei] 150—| CN;, trifluor orrethyl
NH2;  NHCN; NHCOCH3; NHCOCH2CH3; NHCHO, NHCOOCHS;
amno (Cl1-C6) alkyl; amno (Cl1-C3) dialkyl; (G -C6)
al km—;lél(ﬂcedﬁ)s dbkyktacardnmdr) Rgrere\ﬂﬂﬁ&ﬁb@t@ over

niéﬁ?“@ﬂﬁ}%%mgggﬁggfgfrégéﬁg? frgéy%edsum A téﬁkoxy’

stimulation for 15 minutes with IGF1l (50 nM), the cells were

lyzed and the lysates analysed by immuncblotting for rhospho-
MAPK. It was found that the phosphorylation of MAPK (Erkl/2)
was inhibited by the presence of compound 15 in a dose
dependant manner with an ICsy of around 0.3 uM.
Picropodophyllin, used as a standard, showed an ICs, of

around 5 uM.
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(G -C6) al kyl-R10; (C1-C6) al koxy-R10; am no (Cl-C6)
al kyl -R10 and io am no (Cl-C3) dial kyl -R10 whereby R10

wale®rgerdes at | east one Owe, CEt, OPr, O soppCpIB2006/002473

OH, CN, NH2, ester groups with (d- C3)al kyl,
carbonate groups with (Cl1-C3) alkyl; R2 designates
(when R3,R4 forns a carbengh group) hydrogen; (C -C6)
al kyl; CH2CH2N (CH3) 2; NH2; NHCH3; N (CH3) 2; NHCN;
i's NHCOCH3; NHCOCH2CH3; NHCHO ; NHCOOCH3; R2
desi gnates (when R3=R4=H) : hydrogen; (G -C6) alkyl;
CN, CHO, COOCH3 ; COOCH2CH3; COCH3 ; R3 and R4
desi gnat e hydrogen, or R3 and R4 taken together form
CL&IMAr bonyl group; R6 designates hydrogen, or R6 and R7
taken together form a nethyl enedi oxy group or an
et hyl enedi oxy group; WO 2007/029106 PCT/|1B2006/ 002473
- 55l. Y cdepiogndt e$ hee halbgemg Ehe€d) abkexys (I):
(C1l-C2) al koxy partly or fully fluorinated;
trifluoronmethyl; SMe; SEt or R7 and R8 taken together

=) Y

forma met i}yl enedroxy group or an et hyl enedi oxy

group tes hydrogen; (Cl-C4) al kyl; OH;

(Cl1- 1- CPpal koxy partly or ful I y

fluorin Y[ri f1 udf onet hyl ; hal ogen or OX; R3' and
R5' ' ,ge5| ghate OH Me; Et; Owe; Ow
part | v Luoy i nat ed; trlfluororrethyl or

hal ogen; N or CR2', whereby R21 denotes
hydr ogen, (Cl- yl; (G -C4) al koxy;
trifluoronethyl -t haI ogen; V designates N or CR4',
whereby R4' de&notes hydrogen (Cl-C6) al koxy; (Cl-C4)
al koxy partly|or fu |I y fluorinated; (Cl- C6)al kyl; OH;
trifl uor ong y\v %n or OX; Wdesignates N or

CR6', wheréby R6" denotés hydrogen; (Cl-C4) alkyl;
(C1- C4) al koxy trifl dromethyl or hal ogen;

wherein,

Ry designates hydrogen; OH; CN; trifluoromethyl; NH,;
NHCN; NHCOCH3; NHCOCH,CH,;; NHCHO; NHCOOCH;; amino (Cy1-Cs) alkyl;
amino (C3-C3)dialkyl; (Cy1-Cg)alkoxy; (Ci-Ce)alkyl; carbonyl-Rs
wherein Ry designates hydrogen, (C;-Cs)alkyl, (C1-Cs) alkoxy;
(C1-C¢) alkyl-Rio; (C1-Cs)alkoxy-Rip; amino(Ci-Cs)alkyl-Ris and
amino (C1-C3) dialkyl-Ris whereby R;o designates at least one
OMe, OEt, OPr, OIsopropyl, OH, CN, NH;, ester groups with (C;-
Cs)alkyl, carbonate groups with (C;1-Ci;)alkyl;

Rz designates (when Ry, Rs forms a carbonyl group) :
hydrogen; (C1-Cg)alkyl; CHyCH,N(CH;),, NH; NHCH;; N(CH;),; NHCN;
NHCOCH;; NHCOCH;CH3; NHCHO; NHCOOCH;;

R; designates (when R;=R4=H): hydrogen; (C1-Cg) alkyl;
CN; CHO; COOQOCH;; COOCH2CHj3; COCH;;

R; and Rs designate hydrogen, or R; and R, taken
together form a carbonyl group;

Rs designates hydrogen, or R and R; taken together form

a methylenedioxy group or an ethylenedioxy group;
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and pharmaceutically acceptable salts thereof,
provided that when: RL is H R2 and R7 are Me, R3, R4,
wogo7eied R4’ are H, R3' and R5' nust not bRCTIB2006/®2473
Rl, R2 and R7 are M, R3, R4, R6, R8 and R4' are H,
R5' nust be different fromF, or RLis H R2 and R7
are Me, R3, R4, R6, R8 aresH, -R4' or RS nust be
different fromF. 10 2. The conpound according to
claim1, wherein R3 and R4 taken together forma
carbonyl group. 3. The conpound according to any of

cl alfgdﬁlsagﬁggﬁﬁvﬁér glé%@en e?b %ﬁg g g&?—é'} E%scoxy

pavatt%ylor @Hﬁ@:mﬁﬂ(l@ﬂgr)atze,dwm;fmmmem}(mmz ¥E: or R,

7 B / 0024, N ;
PGP IR0 o RHootory <5 Lre GBRBBuRE =
etlgclooradiiogyt grany: of cl ai m 1 to 3, wherein R7

design : 5. ,The

con‘p%u% gg 1%’? i §§ ny 0 c(fg }’tgHﬁr ((\-‘l/\-h"éi’*éf‘ﬁk?i@”
(Cid€s] gyhiates p@ﬂtlﬂ\/er ﬁalbg@fﬂmﬁ)&teﬁ.; thefroopowsithyl ;
ha‘%%?lr%' NGyt to any of claims 1 to 5, 10 wherein R7

nat 65 "Ove, OCHF2, OCH2CF3 or CEt and R5
desiR;nataeé RH, @y, ihdkepgedemtlO¥esignbite ogrnpEendst ;

Ot R F e RbnTErY  EET GRLES: chF bF Dot ot Bt

hall‘@en@CHFz or OVE 8. The conpound according to any of
cI ai R5' are identjcal

éie(:scalﬁﬁg R ﬁh‘%rgﬁgﬁwg fﬂsejé?]gﬂfrﬁ% d\ﬁﬁ‘é’F@F’nhkﬁFO%\%'
(C1R54 aliésilgnaite- chla0koxer; bt OMueford@Hyd. ck0halbgen;

CO"RP‘&%%%%@ gi l(]lgo}:o(?ﬁnx %gegleg}lf nlg’ldteno?:es hydrogen;
(Ci-Ce)alkoxy; (C1-C4)alkoxy partly or fully fluorinated; (Ci-
Cs)alkyl; OH; trifluoromethyl; halogen or OX;

W designates N or CR¢', whereby R¢' denotes hydrogen;
(C1-Cq)alkyl; (Ci~Cq4)alkoxy; trifluoromethyl or halogen;
and pharmaceutically acceptable salts thereof,
provided that when:
Ry is H, R; and R; are Me, Ris, R4, R¢, Ry and Ry' are H, R;' and
R5' must not be F; or
Ri, Rz and Ry, are Me, Ri, R4, R¢, Rg and Ry' are H, Rs' must be
different from F; or
Ry is H, R; and Ry are Me, Ry, Ry, Rg, Rg are H, R,' or Rs' must

be different from F.

2. The compound according to claim 1, wherein R; and

Ry taken together form a carbonyl group.

3. The compound according to any of claims 1 to 2,
wherein R; designates hydrogen or (C;-Cs)alkyl and R, desig-
nates hydrogen; (Ci-Cs)alkyl; CH,CHoN(CH;)2; NHa; NHCH;; N(CH,),
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wherein U and Wdesignate CH and V designates CR4'" 25
11. The conpound according to claim 10, wherein R4’
waele®rgeEdes hydrogen; chloro; brono; Me; Ove; EOMER20@1002473
OX. 12. The conpound according to claim 10, wherein
R3', 30 R4' and R5' designate Owve; or R3' designates
chloro and R4' and R5' desikgnate OWe; or R4
" desi gnates hydrogen and R3' and R51 both designate
chloro and bronmo or OCHF2. WO 2007/ 029106
PCT/ | B2006/ 002473 - 57 13. The conpound according to

NEEK &1 WEcdon,? NQC(?(EC%_:LI? ﬁ@&{@ctewﬁggc nthat OXis a

group capabl € o érring a pro *property and
wherei n OX desi gnates phosphate derlvatlves ester

deri n rivatives a r.5 I nked

pol y et%ﬂf né&§¥§§%? gerl a%lﬁ%?’ 4C ﬂl@ﬁnﬁoﬁﬂd3
whareor mvn@eimm@mf oCarys OCHLOF.L3r omhich is the

4-(R) or 4-(S) enantioner. 15. The conpound accordi ng

toclainms 1 to 14, wherein pharnmaceutically
accept athe saldosinar ecpooditt@d:d rom ag dileimd01 to 4

Lpor I ¢ or_organigc caipoun or alkaline inorganic
Whé¥ Igﬁpd%ac o&%buﬁ S.8¥gfuq$i?3§ﬂnﬂﬁn9§ ‘as defined in
any of clainms 1 to 15, for use as a nedicanent. 17

f %ﬁe co as defined in any of_clains 15
Lo 18" e REPRAN Aeesn honBay caRera e & 1o S

wh@rsﬂphy%ai(&agrmmetsr estNeatupf, acH,SBASE OBt W& R,

a rgg%%gtlon nh|b| tion of the expression or
e?iﬁﬁﬁq PHe I 39?%éﬁb§@+ is beneficial. 18. The
use according to claim17, wherein the disease 20 is

sel e ted fron1ce|| proliferate di seases such as

cancér, M5t ARFRSUI ARG X Iings EPndRY sOF | Fa iaHdt Gy 6

wh@hresaeaszss St IRAS eaPROL haShSrdHH1Q] RIMAGHELseagesSr-SUCh

as rheumatoid arthrltls
bromo; Me; OCHF, or

8. The compound according to any of claims 1 to 7,

wherein R3;' and Rg' are identical.

9. The compound according to claim 8, wherein R;' and

Rs' designate chloro or bromo or OCHF,.

10. The compound according to any of claims 1 to 9,

wherein U and W designate CH and V designates CR4!'.

11. The compound according to claim 10, wherein Ry

designates hydrogen; chloro; bromo; Me; OMe; OCHF, or OX.

12. The compound according to claim 10, wherein R;',
Rs' and Rs' designate OMe; or R;' designates chloro and R,'
and R;' designate OMe; or R,' designates hydrogen and Ri;' and

Rs' both designate chloro and bromo or OCHF,.
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and transplant rejection. 19. A nethod of treatnent or

prophyl axis of a disease 25 in which down-regul ation
w@eoo7beié ti on of the expression or function PET/IB2E06/002473

| G--1 receptor is beneficial, in a subject in WO

2007/ 029106 PCT/1B2006/ 002473 - 58 need thereof,

conprising adm ni stering-tgysaid subject the conpound

of any of clains 1 to 15 in an anount which is

effective in down-regulating or inhibiting the

expression or function of the IG--1 receptor s 20.

The of, éﬁn@ 11% %@ra {, the dis gh gsor 11,

sel ec rom pro e UisEasss <u
chazwmnﬁrlzaﬂ:hermaateomsis a restipnesbablenbl asd®t S ding a

h ori asi ne di seases such
pré4SRPIERRNEY Ba PRRFLER G AR ERHE RO ERRRE on o
deﬁﬂyauawasar@acemtdeahvabﬂ@ﬂ§|tdam@oaaﬁﬁraétﬂﬁaﬁiwés and/or

' tq 15, and a

. CO d | ai

L rrﬁé} Jth§E¥ 3538% kNQ?ﬁﬁﬂaﬁégﬁ? di | uent or
carrier. 22. Awtlcles contai ning the conpound of any
of ¢ and a chenot herapeutic agent, as

[ lto
corod hath GPTEEES 8<BREI LG HUGHE CoeBLRATE brto 13
whBele cigs Sihee 4adRri Nost £ at$oreranttibaecther apy of a di sease
in which down-regulation or inhibi- tion of the
expression or function of the G- 1 receptor is
benefs cimle cz&pouﬁa atcdheiepreowndielk anyoofs cldidiih
p L0 15, as ?1 ghar colo ical tool in the o
PR SS e AL L ¥ndCSERh ISPt S0 AT oPTPAVYEE riorAh R Gintic
inotgemitest: SyShans é@ﬂp&hﬁisﬁV@Euéﬂk@Dll@é 1ddeyaffecks
of |nh|b|tor§Sof cell cycle activity in |aboratory

T TR TPIED

16. The compound as defined in any of claims 1 to 15,

for use as a medicament.

17. Use of the compound as defined in any of claims 1
to 15, in the manufacture of a medicament for the prophylaxis
or treatment of a disease in which down-regulation or inhibi-
tion of the expression or function of the IGF-1 receptor is

beneficial.

18. The use according to claim 17, wherein the digease
is selected from cell proliferate diseases such as cancer,
atherosclerosis, restinosis, inflammatory diseases such as
psoriasis, autoimmune diseases such as rheumatoid arthritis,

and transplant rejection.

19. 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
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need thereof, comprising administering to said subject the
compound of any of claims 1 to 15 in an amount which is
effective in down-regulating or inhibiting the expression or

function of the IGF-1 receptor.

20. The method of claim 19, wherein the disease is
selected from cell proliferate diseases such as cancer,
atherosclerosis, restinosis, inflammatory diseases such asg
psoriasis, autoimmune diseasesg such as rheumatoid arthritis,

and trangplant rejection.

21. A pharmaceutical composition comprising the
compound of any of claims 1 to 15, and a pharmaceutically

acceptable adjuvant, diluent or carrier.

22, Articles containing the compound of any of claims
1 to 15, and a chemotherapeutic agent, as a combination for
the simultaneous, separate or succegsive administration in
the therapy of a disease in which down-regulation or inhibi-
tion of the expression or function of the IGF-1 receptor is'

beneficial.

23. Use of the compound of any of claims 1 to 15, as a
pharmacological tool in the development and standardization
of in vitrc and in vivo test systems for the evaluation of
the effects of inhibitors of cell cycle activity in

laboratory animals.



