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BACKGROUND ART

The present invention is an improvement of some
is aspects over PCT/CH2004/000147 from the same applicant, the
content of which is incorporated herein by reference in its

entirety.

The insulin-like growth factor receptor (IGF-1R) is
one of 58 trans-membrane tyrosine kinase recéptors present in'
20  humans [Review: Structure and function of the Type 1 inéulin—
like growth factor receptor. T.E.Adams ek al. Cell. Mol. Life
Sci. 57 (2000) 1050-1093; Insulin-Like Growth Factors. Kluwer
Academic/P;enum Publishers (2003). Editors: LeRoith, D., '
Zumkeller, W. and Baxter, R.C.]. Genetic evidence and studies
25 on cells lacking the IGF-1l receptor have demonstrated that it
is required for optimal growth, but not an absolute condition
for growth [Baserga et al. Biochim. Biophys. Acta 1332(199%7)
105-126]., An expression of the IGF-1 receptor protécts cells




from apoptosis and seems to be a requirenment for the estab- |ishnent
and mai nt enance of the transfornmed phenotype both in vitro and in
vivo [R Baserga et al. Biochim Biophys. Acta 1332 (1997)
105-]1.26]. Several in vitro and in viyo studies s have denonstrated
that inhibition of the expression or func- tion of the I1GF-1 receptor
reverses the transfornmed phenotype and inhibits tunour cell grow h.
The t echnif§BsPRAFE@SILA 2Resteens Gigi B2 & elaudsenent rfglt zhagesibbodi es
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Cancer 10 Res. 49(1989) 6237-6241; De Leon,
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al- CancenzBes 1@47()1@93)]26?]18 S%Zr%@alpﬂdr@/ﬁ‘a BhdV i ety ial. s@udleg in.
Oncol . 19(2001) 2189-2200; Wite at al. Antisense Nucleic Acid
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roe 4(1038) DUAPiaoeimott Gelle SR Y. Tt RGOl S GOPaotT e ce
[RinninSIaMddE&siﬂnclu&@Oﬂeuﬁ%ﬂﬂlz16@aﬁhtiﬁﬂd;ebSPKéEHﬁﬂEQE} 5854 5859],
anti sense I n Res. 20 - 765 and
RNA inter%erence%gsggﬂ%%oﬁénﬁﬁ "3 rggn 5‘ ﬂﬂﬁ\ [@% ﬁ%a) éul y eeil)
WO A- 08/ 15895932 (TPIBE) us23'of 624it:i Denbecrol iDgdnuet et deowtd Fadidaist the
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reverse the epi dernal eration I n psoriasis Sions [C. J.
W ai ght eflalt afr%ﬁr RBF‘ot%*@:fﬂﬁﬁ‘l) 28@@6602)2 52mdr5%1 D.Bowstr @buldht i on

of the | Gealnl eggRLOT 1806 POSSIbb Yoo AliQ cRave, pensf gl ak,£f f&ck
W th respect to diseases such as
Nucleic Acid Drug Dev. 10(2000) 195-203], dominant negative
15  mutants [D'Ambrosio et al. Cancer Res. 56(1996) 4013-4020;
Prager, D. et al., Proc. Natl. Acad. Sci. USA 31(1994) 2181-
2185; Reiss, K. et al. Clin. Cancer Res. 4(1898) 2647-2655],
triple~helix forming oligonucleotides [Rinninsland et al.
Proc. Natl. Acad. Sci. USA 94(199%7) 5854-585%], antisense
20 mRNA [Nakamura el al. Cancer Res. 60(2000) 760-765] and RNA
interference using a double stranded RNA [V.M. Macaulay et

al. WO-A-03/100059].

The ﬁse of antisense oligonucleotides to inhibit the
IGF-1 receptor expression in keratinocytes has been shown to
25 reverse the epidermal hyper proliferation in psoriasis le-
sions [C.J. Wraight et al. Nat. Biotechneol. 18(2000) 521-
526).

Down-regulation of the IGF-1 receptor would possibly
also have beneficial effect with respect to diseases such as

30 diabetic retinopathy [L.K. Shawver et al. DDT 2(1997) 50-63]




30 diabetic retinopathy [L.K Shawer at al. DDT 2(1997) 50-63] 3 as
wel | as atherosclerosis, restinosis [A Bayes-Cenis et al. Crc. Res.’
86(2000) 125-130) and rheumat oid arthritis [J.Pritchard et al.

J. I mmunol . 173(2004) 3564-3569]. The 3 G- 1 receptor systemis
regarded as an attractive 5 target in the prevention and/or
treatment of di seases that are dependant on an expression or

over - expr 88sfohl ¢ fhber@leropagepfoit ineeishth Bayreerfetatslor I L.
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4029-4040; A J.Salisbury et al. Horm Metab. Res. 35(2003) 843=849;
Mtsiades, C S._et al._Cancer Cell %‘%004) 221-230]. A series of
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t he er

tyrosi ne phos l'ati o subuni't bl ocki ng
downst r ea %{iﬂq YRy, e 5 -n Hogmp alMedab .6 RB87, %QOQB) §4ﬁu$rb%'r of

heteroaryﬂaxeéayadesureass@tstaqm%ﬁnaé@ AesCHiBegh 29-a0636pNi Sts of the
|GF-1 re- ceptor. In cell growmh inhibition studies on -7 and

MCF- 10
A series of substances, named tyrphostins, have been.

claimed to down-regulate or inhibit the expression of the

15 IGF-1 receptor [M. Parrizas et al. Endocrinology 138 (1997)
1427-1433; G. Blum et al. Biochemistry 39{2000) 15705-15712;
G. Blum et al; J. Biol. Chem. 278 (2003) 40442-40454). The:
drawback with the tyrphostins are their low activity in cell

systems and that they cross-react with the insulin receptor.

20 : It has been demonstrated [L. Kanter-Lewensohn et al.
Mol. Cell. Endocrincology 165 (2000) 131-137] that tamoxrifen,
at high concentraticn, has the ability to down-regulate or
inhibit the tyrosine phosphorylation of the IGF-1R B-subunit,

thereby blocking downstream signalling.

25 7 In US patent 6,337,338 Bl; a number of heteroaryl-aryl
urea substances are described as antagonists of the IGF-1 re-
ceptor. In cell growth inhibition studies on MCF-7 and MCF-10

cell lines the substances showed low activities.




cell lines the substances showed | ow activities. 4 1In the patent
application WO 02/102804 Al it is denon strated that podophyl | otoxin,
deoxypodophyl | ot oxi n, picropo- dophyllin and deoxypi cropodophyllin
are selective and effi- cient inhibitors of-the IG--1 receptor.
Deoxypi cropodophyllin 5 has previously [A Akahori et al. Chem
Pharm Bull. 20(1972) 1150-1155] been shown to be superior to
deoxypodophy! | ottBxFR® Patendt aPal e tiea HEea®?y Wi288HcRl | Hodu dewdnwi t h
| ynphat i ¢ dteutelemha: lbabdny NoovmBGRanks g o aohi VeE 3

pr oposed. clI n tgﬁ.gat ent aggh cation WO 02/ 18%%%%9%12%\@?5%%3\/\% 10
that al so “GE8YYTbAFUPhASCEYBXFFRPoSPRBlbHh Ao EBkE®E1i Jodnd effi-

phyl | ot oxedenantndibideimt by| poslopiryh| ot exhubar @eQQ}ﬁrErdee\goB% }%i%iSS

of the | G:- 1R phospharylation. In the patent application

A a ninbeFSoP SORDHT W dine BTN aEvEL: 4T eEbr e e - maAA &0r s
of the is lRGP-L15%Leptcdr shbomemene Bhﬁéﬂnﬂymbnhgbgypdgﬁ?ﬁggggmg§nhave
shown a paqaqr - -regul ating activity. PCIT/ CH2004/000147

( Anal yt ecgﬁl §%%J)ﬂé]§1rqg\%%ne§le%§jwc?#ef“g‘r“éc%?‘?%la&(‘ﬁﬂpﬁh%slwmtlc deu-
sur pri si néepianpidlbd NeGRedRanidowoLr egtiat,i m@waeéi Vidae p20pdbede is,
however, still a need for |G~ 1R down- regul ati ng conpounds as

alternatives to those described in PCT/CH2004/ 000147 and el sewhere,
with e.g. inprovedtgiuediest spplimidtiioy @8 mA102885dAT fier et shbysi cal
and nejpabehbe o DEORRILHLESoabthAddiLLon, Bobly A i2:3nNegd 4 0
prodrugs 25 which pr ovfyggoan 'ﬂcan%%\r hgééjr}?gfaogﬁ%ﬁioz"s?xgﬂé §%‘?ﬁ)ounds
descr i bedPPYL Be949020 6240 A b1demedhel L Aedethy L Int phin rproweti ental ey

sol ubi | i t yiibat&igh ©seeite- UDtRKE RS § NG RL0dr ug or

4 In the patent application WO 03/048133 Al a number of:
pyrimidine derxivatives are described as modulators of the
15 IGF-1 receptor. However, these pyrimidine derivatives have

shown a poor IGF-1R down-regulating activity.

PCT/CH2004/000147 (Analytecon S.A.) provides new
heterocyclic compounds with surprisingly improved IGF-1R

down-regulating activity.

20 There is, however, still a need for IGF-IR down-
regulating compounds as alternatives to those described in
PCT/CH2004/000147 and elsewhere, with e.gq. imprdved agueous
solubility as well as different physical and metabolic
properties. In addition, there is also a need for prodrugs

2s  which provide anti-cancer agents, such as the compounds

' described in PCT/CH2004/000147 and herein, with improved
water solubility, a high systemic uptake of the prodrug or

the active parent compound after oral administration and in




the active parent conpound after oral administration and in 5 some
particul ar cases a sufficiently extended plasma half- life tine to
maintain in vivo concentration in a therapeutic range for a

prol onged period of time. The presents invention ains at providing new
compounds s with high I G- 1R down-regul ating activity, wherein the
above- identified problens are successfully solved. In particular,

t he i nvenfP®h RArsécuims casqm ovisdffrianshsr eplcautsd all apnodralgd -

conposi ti ofe WRREELD MR 2130l UPLETS YoonSbaRELd 14 %%da;};%éaé}éggfbgf the

active parent corrpounds described herein and into P 0147
are i npro¥@ee TSHMYLRSC IR PRRIAENTTONITRe obj ect set is achi eved by
the conmpounds of the following fornmula (I): 5 Rg R6 (CH2). NRR2 W
Ui5 RS" R3 (I 20 wherejn R4 designates H, OH CN

trifluoronet hyl NBFSSERHGNEVeNHEACHERS RECPERRELEY NISCHOPINHOGECHS;

amino & ClwOa) aligyl IGﬁ—lIarﬂdlﬁl—(r@bufé%alI@ abky¥ it Clnetrah ke above-
(G -Co)al ké{ r“_(‘fa %$9 wher ei n desi gn tes hédro gen,
(Cl- ce) al Ky (¢t %[ K7 &&Gf&%ﬁ)sfaﬂms P BBY L LAWNGEyY - RLO:
ani no (Cltﬁﬁ)lﬁﬁehyien also aims at providing a pharmaceutlcal prodrug
composition, wherein water solubility, stability and the like
of the active parent compounds described herein and in
10 PCT/CH2004/000147 are improved.

SUMMARY OF THE INVENTION

The object set is achieved by the compounds of the
following formula (I):

Rg R4

(CHz)a

NRz

1% Rs v Ry

(I)

20 wherein
Rq designates H; OH; CN; trifluoromethyl; NHz; NHCN;
NHCOCH3; NHCOCH,CH3; NHCHO; NHCOOCH,; amino (C1-Cg)alkyl;




Ri o and am no (Cl-C3)di al kyl -R10 whereby R10 designates at |least s
one Owe, CEt, OPr, olsopropyl, OH CN, NH2, ester groups with
(C1-C3)al kyl, carbonate groups with (Cl-C3)al kyl; R2 designates
hydrogen, Me, Et, CHO CN, OH, Owe, GOR9, COOR9, CONHR9 or CSNHR9,
whereby RO denotes (Cl-C4)al kyl; R5 designates hydrogen,

(Cl-C4)al kyl_.. OH. (Cls.i ) 3l koxy, { Cl- C3) al kox tly or fully

fl uori nat ed " r(FT“I(C%?JO%@P%I ?(Ch'aé%aé]ﬁoﬂ’r’ © 1'%@%&@1 br%l §nF(/i7R9

hal ogen, hydeogén, R{ CesO4pat &ty droGdn, GR)atReiyypartdy or fully
52 or ;e e T s et e R A B0 (HEC BLRYL O
OVe partly Ras &ndl hpind (Gr-Cakadied kyllr Rio weneigt Ryl desighelezgan; léhst
(O Oy R et e e ¥ S io B8, o8 grends eospe i
wher eby R4'{Cdefweékyhy drasghonate( €1o@8) alikbxYG1-CORIBANal koxy partly or
fully fluorinated, {GL- I \ i fduo thyl ,~.ha e OX;
W desi gnates N oiri2 CR6' an\%ﬁé?e@d%@%eﬁa eéstqhg;gggg%', O}QSIOHQ’ ek,

( Cl- C4) al kHOOR¢{.CLONERa| %0 3ENERy i fhgoebyekshylenotehalCagen;alkwher ei n OX

desi gnates a groHp fanabhe.9f oehl i e, &, pnednugeproperty; and
phar maceut.i cal l}_’ accepfabl e salts ~ thereof, whére applicable (see

bel ow) .*°30 AesBlFre i (FedCdrékere prddrugr compoufduoRaNR R t he
fol | owi ng generahofenditha ,(hhlogdn JdBox;

R¢ designates Me, halogen, hydrogen, (Cp-C4)alkoxy, (Ci-
Czlalkoxy partly or fully fluorinated, SMe or SBt; if Rs is OH
or OX, Rgs may be hydrogen;
15 n is 1 or 2;
R3;' and Rs' each independently designate OH, Me, Et,
OMe, OMe partly or fully fluorinated, trifluoromethyl or
halogen;
U designates N or CRz', whereby R;' denotes hydrogen,
22 {Cy-Cy)alkyl, (Cy-C4)alkoxy, trifluoromethyl or halogen;
V designates N or CRs', whereby Ry’ denotes hydrogen,
(C1-Cs) alkoxy, (Cy-Cs)alkoxy partly or fully fluorinated, (Ci-
Cs)alkyl, OH, trifluocromethyl, halogen'or OX;
W designates N or CRg', whereby Rs' denotes hydrogen,
25 {Ci-Cylalkyl, (Ci-Ci)alkoxy, trifluoromethyl or halogen;

wherein OX designates a group capable of conferring a
prodrug property; and pharmaceutically acceptable salts

thereocf, where applicable (see below).

30 Also provided are the prodrug compounds having the

following general formula (II):




Re (IHZ)n / NRz WM-_ UR5" 'V j~ RS" (Il) wherein at |east one OX
group is present in R5 and/or R4' thereby conferring a prodrug
property to the conmpound of s formula (11); and pharnaceutically
acceptable salts thereof. - Alternatrively, OX groups nay be present
in both RS and R4' (when V designates CR4') Preferred enbodi nents of
the prodrug conmpounds (I1l1) io are derivable fromthe foll ow ng
description. Further objects of the invention are the use of the
conmpounds (1) and/ of; prodrug conmpounds (1) in the manufacture of a
medi cament, particularly for the prevention or treatnment of diseases
in which the do ) arjon or inhibition of the 15 expression or
function of the | recapfbr is considered beneficial and
pharmaceutical co 1Mz cont ai ning the sane. O her objects and
advant ages w | | becone apparent to those skilled in the art froma
review of the ensuin detail ed description, which proceeds with
reference to the folYow fjg drawi ngs, and the attendant clains. S

BRI EF DESCRI PTI ON OF E K| GURE Figure 1 shows the rate of :
dephosphoryl ation &f (1K) - R

1-(3,4,5-trinmet hoxyphenyl)-2-fornyl-5-(di hydrogen phosphate) -
-6-nethoxy-1,2,3,4-tetrahydroisogy&poline by al kal i ne

wherein at least one 0X group is present in Ry and/or
Ry' thereby conferring a prodrug property to the compound of

5 formula_(II); and pharmaceuntically acceptable salts thereof,

- Alternatively, OX groups may be present in both Rs and
Rs' {(when V designates CRy').

Preferred embodiments of the prodrug compounds (II)

10 are derivable from the following déscription.

Further objects of the invention are the use of the
compounds (I} and/or prodrug compounds (I} in the manufacture
of a mgdicament, particularly for the prevention or treatment
of diseases in which the down-regulation or inhibition of the

15  expression or function of the IGF-1 receptor is considered
beneficial and pharmaceutical compositions containing the

same.

Other objects and advantages will become apparent to
those skilled in the art from a review of the ensuing
20 detailed description, which proceeds with reference to the

following drawings, and the attendant claims.




s phosphat ase. DETAI LED DESCRI PTI ON OF THE | NVENTI ON For the purposes
of the present invention, a "prodrug” 1is an entity which either
conprises an inactive formof an active drug (parent conpound) or
includes a chem cal group to which cgonfers preferred characteristics
on the drug. In other words, the invention concerns a conposition
whi ch has the potential of producing a desired physiol ogical effect
on cells, but PBBIER| PESORIPTIORIOF (THEe FIdORS not produce said
effect), and only after undergoi ng sonme nodifications becones 15
physi ol ogically active and produces said physiol ogical effect on
cells.  In parti Fubare 1 tehoder thatrate of deparsphorgdapoemef diRihe

present inRv @Ehpﬁ-@ﬁﬁr ) Ly »0 1ol i e _
group, and gecomas aefcr?%ggﬁ%i&gje{])lg gc(): |)§/€b%f(fig§w%?g(ﬁq‘r grﬁggg%r%t)l on.
20 Bi ot r aifsPBERRXY Oh f3 dheepraidrdugispgainslinet heradfalingccording to
the inwentiheBphsc£ad ried out under physiol ogical conditions (in

vivo) and is a result of a reaction with an enzyne, or a body fluid
such as gastric acid, blood etc., thus undergoing an enzynatic

oxi dation, redoctAiniEp hydeRi¥sich 3P €€ n@/En@I6fen cal hydrolysis to
convert into the active parent conpound. 9 As used herein, the

terns "parent conmpounds" or. "active parent conpounds" or "active

drugs" are usedrornties changeabl r heveebRetonElasivenaten t he hebearegyclic
conpounds .described herei n and in PCT/ CH2004/ Q00147 s (Analytecon
S.A) and” agﬁi%%“%f 3eh Mo FRPRF*HHy Ao BRF thre FOLBOPE Toncor ns

any ef f ectechive drug (parent compound) or includes a chemical group
10 which confers preferred characteristics on the drug. In other
words, the inven;ion concerns a composition which has the
potential of producing a desired physiological effect on
cells, but is initially inert (i.e. does not produce said
effect), and only after undergoing some modifications becomes
15 physiologically active and produces said physioclogical effect
on cells. In particular, the derivative of a parent compound
of the present invention has a chemically or metabolically
degradable group, and becomes pharmaceutically active after

biotransformation.

20 Biotransformation of the prodrug or a salt thereof,
accoxrding to the invention is carried out under physiological
conditions (in Yivo) and is a resgult of a reaction with an
enzyme, or a body fluid such as gastric acid, blood ete.,
thus undergoing an enzymatic oxidation, reduction, hydrolysis

25 etc. or a chemical hydrolysis to convert into the activé

parent cbmpound.



drug may have on cells, in order to inprove the health of the

subj ect adm nistered with the drug. The effect is produced in order
to treat, prevent a disease, a defect or pathol ogical ao condition or
to alleviate sonme of the manifestations of a disease, defect or

pat hol ogi cal condition. The term "conprise" is generally used in the
sense of include, that is to say permtting the presence of one or
nore features ars ueaﬁoh‘n@m:m, ithe Threrneoitpanenis ddgpoandst her pr odr ug
conmpounds,, r (1 t,’;u tetrah i»SQqui nolj ne nmoi ety (n
= 1) or a Q{ Jtvr%a %?% ecr?z f’é‘B e Hoi efgl‘fe &lq’?)% ?9 t'h edabove for mul a
(1) prefetatinchRigésbly hebteiNHTo demiignat CIEIE3 hetambapc(i€l- C3) di al

R | s b, OGP (R OO "F o, L %ﬁﬂ%ﬁ%?é"%‘ﬁf arred

exanpl &s OAnaRytacen M. K netargl JaclGHO mpiermd®., COMe (acetyl) and CN
(cyano). Preferably R5 is hydrogen, OH, M, OMWe, halogen or OX; 25
and preferably R6 is OCHF2, Owe, OCH2CF3 or OEt. Particularly
preferably Rs |T§*eh§?§F’Bgel?hY@)Ql°Wi‘)1r B Chh CHE I SOSMER T IGNE 30

OCH2CF3 o Flnay THEy&OSH d@quserire%x%ukesw veatheriedioh B riand R6
is R5 = hydrogen, OH or OX and OCH2CF3 or CEt, s In

formul a (FyPI4% admiritiramd Hht% ﬁ@%dﬁagl tTheh effecEnes produced in
% ﬁ 3, 4- tefd@wfdr@tgmuw@weae Qrdhl%e%isé; 5% ted ety di-Opdithological

enzaze noi eties phenyl substi t yent
ST A R St R T e R O
] CR6'), a.al$aa§edyheﬁu@6tdﬁlp&ﬂhoidémea@Réondiimodﬂ W=

<

‘The term “comprise” is generally used in the sense of
include, that is to say permitting the presence of one or

more features or components.

15 The compounds (I} and the prodrug compounds of formula
(I1) contain a tetrahydroisoguinoline moiety (n = 1} or a

tetrahydrobenzazepine moiety (n = 2}.

" In the above formula (I) preferably Ry is H, OH, NHg,
amino (C1~Cz), amino {(C1-Citdialkyl, CH,O0H, COOCH;, OCOOCH3,
20 methyl, Et and the like.

Preferably Rz is Me, OH, CN, CHO, CORg or COORg;
particularly preferred examples of R; are Me (methyl}, CHO
{formyl), COMe (acetyl) and CN {cyano).

Preferably Rs is hydrogen, OH, Me, OMe, halogen oxr OX;
25 and preferably Rg is OCHF,, OMe, OCH,CF; or OEt. Particularly
preferably Rs is hydrogen, OX, OH or OMe and Rg is OCHF:, OMe



to CR6', or U=CR2'", W= N), a 2-pyrimdyl substituent (U W= N, V
= CR4'"), a 4-pyrimdyl substituent (V=N U=CR2, W= N, or UN,
W= CR6'), or a triazinyl substituent (U V, W= N) A preferred
substitution pattern on said substitygnt 1is on the 1-position is

R31, R5' = each independently chloro, brono, Me, Ove or OCHF2. In
one nore preferred enbodinent R3' and R5' are identical. In another
pr ef er r edo@iuSgdiomeAEL t Hidne mase pmfemuosmbsﬁadnﬂenbrpa‘otemwbrl\/ks bot h

Ove, or bg Itl(QOFGCIE:yF}_g O%\é@ﬂ%{)q\er Ogr %%d Hbodl gﬁﬁsl&ﬂ(:& oro or

20 brono, pre era bofh

chl oro, beormEtor OCHF2. Wen the 1- substltuent i's phenyl then R2
and R6' are preferably hydrogen. R4' then is preferably hydrogen,
H, chloro, bromo, Me, OMe, OCHF2 or OX. Three nobst preferred
substifution patt donsubdh tHe thheaybs st ushs QHZEi%db@pB@uém e a)

R3', R4 1tlB_5 L3 QVE»FLQQra'ﬁ%/drOéQQRé@{r%ugé pr %53 45 s 1333 %g&,ﬁhr%)-lﬁ“' =

- hydr ogen, nd R3' 1170r 0,
bot h OCI—IF%“bEE&f@ZPBlPﬁé“CF@tté?POﬂW b§ e eleny bfsussisAeny| (UimCB)' it he

defini tiops=fa, Ry -arg, Ry, Ane &i@;&ﬁ%‘ﬁ%?@&@nt 1y -Tbﬁz gl lgyL
residue in the (C3, - C4)a|k| or C4) al kox as usedlnthe

substitueht Yeti tl'or?szoPY’Fb‘Wﬂjlsélb(SF}tu?ny ¥Ye= ®FaricHed, Nurbranched
or ﬁylﬁ:tiICCﬁfﬂd Bayumearn wouln)e QVZL};S)PrlnﬂB?lel mltlk;bntsm, gab- |
met hyl , et hy ropyl, ropyl,, sec-hut - uty
cycl opr op[§/1 \;cyrc&IRbbUt 7l e ?Y“ﬁﬁﬁiﬂyl SBPBbl‘g-‘eéﬁw of Pt o‘b’BC@{ﬁ

but -1 -enylR, duts 2- 8pyil = W B @y tekapiopasgybktiBieferabl y, iw s
nmet hyl , e&)h.yl or isopro- pyl; particularly preferably it is nmethyl.

A preferred substitution pattern on said substituent .
15 on the l-position is Rsz', Rs' = each independently chloro,
bromo, Me, OMe or OCHF;. In one more preferred embodiment Ry'
and Rs' are identical. In another preferred embodiment they
are both chloro, both bromo, both Me, both OMe, or both
OCHFZ;_in another preferred embodiment Rs3' is chloroe or
20  bromo, and Rs' 1s OMe. Most preferably both Rz' and Rg' are
chloro, bromo or OCHF;. When the l-substituent is phenyl then
Ry' and Rg' are preferably hydrogen. R4‘.thén is preferably
hydrogen, OH, chloro, bromo, Me, OMe, OCHF: or OX. Three most
" preferred substitution patterns on the phenyl as the 1=~
25 substituent are a) Rz:', Ry', Rs' = OMe; b) Rs' = chloro, Ry',
Rs' = OMe; and.c) Ry' = hydrogen, OH or OX and Ry' and Rs' =
both chloxo, bbth bromo, or both OCHF,;. Due to the rotational
freedom of the phenyl, in b) the definitions for Ry' and Rs'

are interchangeable.



The al kyl residue in the (d-C6)al kyl or. (Cy-C6)al koxy 20 may be
unbranched, branched or cyclic 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. Exanphes of branched al kyl are
i sopropyl, sec-butyl, t-butyl, (1,1-di- ethyl)nethyl,
(1-propyl-l-nmethyl)nmethyl, (1-isopropyl-l is nethyl)nethyl,
(1, 1-di nmet hyI - | Thet faglcyretdpildue( 1nt thru- (ChyC))mdkpy|or (Ci-Cy) alkoxy,
(1-pr opyI l; %’u r I th h %
(1, 1-di eth | & %‘méf‘ ‘{bﬁ%t{é‘%‘g@(‘%%“%u%yﬁ B LR OY3 gy oy b
Exanpl es Wartqin@deyghbcarameyll careyechicl epdopyy , cond:y@homuky'le Or tri-
cycl openty], LOPeXy. ( 3 t hy. 0 1, | es
of unsat uﬂr(at ebg%gl ?s Jlélsrce%3r tzrﬁ ﬂl %(r%ggEQ rﬁﬁ%ggbfﬁm&gy ikt
but - 2- %ny@ronﬁ%-§Bén19¢ttylrpénbutybnwwlpenpp@lrerwblolpwewleﬁéhynyl,
pent - 4- ewfop@e@hgl dr 35 eayémyperm -1-45d 16@(1%»-2991(5%@ 2u-dlenyl or
ex

propargyl. 25 The term "hal og means i n the cont ‘of the pr esent
appl i cat i WY I9FoPEOPRFI G0 PEPLRFRIMY, iltn ieheeHulit eRENDY Thé SEPERRNT

i nventi onpgiie de@ieul &y brbeeepinf "1reRcoppPasses human 1G--1
receptor, the am no aci 30 sequence of which is known [see e.g.

T. E Adams et al. 12 Cellular and Ml ecul ar Life Sciences 2000, 57,
p. 1050- 1093) Hwtalik'yla{"é‘eﬁdaacmﬁpaﬁée&leth%ﬂkyﬁroﬁR,Cismhlainj;GF 1R
of nam | s

conprise r(r%)an“'e 35?(”9%?%{1%’7‘:}18 }?ﬁ‘é}?r ¢ u%y%gngourgd%igg?%gr WWT%&%L&

present ior botipleRbondel. Rekampibennd/ wheskgohéeal€Rds)ard mdthglpr esent

i nvention thf%x %rBHQSyPeSL%G%yf n~pentyl and n-hexyl. Examples of
branched alkyl are isopropyl, sec-butyl, t-butyl, (1,1-di-
ethyl)methyl, (l-propyl-l-methyl)imethyl, (l-isopropyl-1-

15 methyl)methyl, (1,l-dimethyl-l-ethyl)methyl, ({(i-t-bu-
tyl)methyl, {l—propyl—l—ethyl)mefhyl, (lFisopropyl~1—
ethyl)methyl, (1,i-diethyl-l-methyl)methyl and (l-t-butyl-1-
methyl)methyl. Examples of the cyeclic alkyl are cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or (2- or 3-

20 methyl)cyclopentyl. Examples of unsaturated alkyls are
ethenyl, prop-2-enyl, but-l-enyl, but-2-enyl, but-3-enyl,
pent—i—enyl, pent-2-enyl, pent-3-enyl, pent-4-enyl, penta-
1,3-dienyl, penta-1,4-dienyl, penta-2,4-dienyl or
proparayl.

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

application fluoro, chloro or bromo.

In the context of the present invention the term "IGF-
1 receptor" encompasses human IGF-1 receptor, the amino acid

30 sequence of which is known [see e.g. T.E. Adams et al.




phosphat e derivatives, ester derivatives, carbonate to derivatives
(acyl oxy derivatives of the parent conmpounds) and/or |inked

pol y(et hyl ene glycol) derivatives as described below Any other

sui tabl e derivatives known by those skilled in the art and
considered as equivalents may al so be used in the scope of the
present invention. is Wien the active parent conpounds of the present

i nvent i on Fos8e’% sy Yedegrlay ddfe BckerasenaL80dedTvati ¥850-1H%8par ed
by reacti ngtt be PRdEHncOAPROMIStNEL NTEr-Sw,t 3BLE 2@l 1RO s mam-
arylchlorofgrnate, are exenplified as prodrugs. Particularly

pref err ed "@efi Vat9SEE3&s prodrugs are - OCOOCH3 ' 20 OCOOC2HS5,

- OCOOPr opyl , -0OCOA sopropyl, -0OCOOBu, --0COQ(m COONa-Ph),

- OCOOCHZCHZCCIN@ - OCOOCH2CH2N( CH3) 2, and the |ike. Exanples of
ester derivatives® e FHenEPRROUNGSe Lt EQTMéh AG&) eSorRFige one OX
OCO( m COOMaroRh) in ciinielty RgbyCR/1€ 88t@H Syroudll MRl kY lpr@SERE Sin both

car boxyal kyl, est.er st,er,s. WM th aming, 25 acids and the |ike. The
i nventi on glagg ghc@r?ﬁglsgege%mﬁtgﬁr&g‘b&i'fi cations of the parent

conpounds to prolong their circulating lifetinmes. . Exanples of
sui t abl e pol y(ethy, I ) .derivatives that possess this
property are degﬁr%kgéggjri%ﬁgg?ggnvl%gl%twl ﬁ@uFﬁE%ﬁiﬁ“ﬁ%lﬁRAPEUﬂ CS AL
CORP) or BBOBPHAR 4B41vaNOBEX GORPY .dSiive¢ivhe, peadnmnatenpounds are
| i pophiol i Gert he: 1 REG @LL IOLPT{RIL 630 HAc
hydrophi | Ferty ar he e ORFdhe éﬁ%‘y‘ﬁé’?@ﬁbet%’?&%&tﬁggﬂ%“ds’
sol ubi | i t §R94Pe Siarkech pehy hetyaanangl idrd ) proctest insshed d¢scibed
appr opri abe1gw OHiG cdakkVaki i 181 8o HERATNRIKh Bl Ny thbLEralngqsuch
as Design . of Prodrugs, Elsevier, Ansterdam

in the art and considered as equivalents may also be used in

the scope of the present invention.

15 When the active parent compounds of the present
invention possess a-hydroxyl group, a carbonate derivative,
prepared by reacting the parent compounds with a suitable
alkyl- or arylchloroformate, are exemplified as prodrugs.
Particularly preferred derivatives as prodrugs are -OCOOCH; -

‘20 OCOOC.Hg, —-OCOOPropyl, -0COOIsopropyl, —0COO0Bu, -0COO (m-
COONa-Ph), ~OCOOCH;CH,COONa, -OCOOCH,CHoN (CHs}s, and the like.

- Examples of ester derivatives are formates, acetates,
benzoates {e.g. OCO{m~-CQONa-Ph), dimethylglycine esters,
aminoalkyl esters, carboxyalkyl esters, esters with amino

25 acids and the like.

The invention also encompasses chemical modifications
of the parent compounds to prolong their circulating

lifetimes. Examples of suitable poly(ethylene glycol)




1985; G R Pettit et al. Anti-Cancer Drug Design 16 (2001) io
185-193. Mdst preferably, OX groups designate phosphate derivatives.
Prodrug conpounds of particular interest, depicted below are
(1R)-1-(3, 4, 5-trimethoxyphenyl)-2-fongyl 5-(dihydrogen

phosphat e) - 6- met hoxy-1, 2, 3, 4-tetrahydro- 15 i soqui noli ne,

(1R)-1- (3, 5-di chl orophenyl )-2-fornyl -5- (di hydrogen

phosphat ejesivhfivser shet hoogsekbs2tBig- pncelemahydre)lmﬁ.heﬁi re eand
(1R -1-[3

phospha cf T P o MR PRR Rz acs, B0 O9RY) 95,08 6,713, 454

t et rahydrd @Bﬁ?éllqﬂﬂPl)neSam@e tiHe pacont expoounay Heg Zl@ozhthcrzﬁhe

fl uoroeth t a of .
4 GDCBH%#@M%&%@%% | HC.'L2 Fa?%%o y cfi@arée‘é Eh¥%$ydf%ﬁ&a§u§§l:&§y otfh%h@

OOH3 CF \ Preseigsoend eberey Ttﬂ’@léb@v%e%{?o§?éﬁ%7e%l%y be synt heS| zed
fromtheir parent conpounds, which contain a 5- or a 4'-hydroxy
group, s by reaction with phosphorox}%hl oride, followed by

hydrolysis "to Phe Y0rCELRBIEFHEP DRBS pHRR PIPSEES MYEhqds OF 6‘37 680

( Et Opﬁs' dapphespiiatee brod i ete Sat 8 earecagent soad erdichenzyl
phosphite

combi nati on th carbon_te rachlo de, ( Ex 1) and
ot byl - CREBPETTnREED R iahAZe oF BHEPo | BLATE o] ABEFTTd o i he
prodrug caapbunel K- P3:41ib-et rd Tetaaxy pherodr) D2uf apendgrb16dk hyanogen
phosphat e)lsg {@éhoxy-

Most preferably, OX groups designate phosphate
derivatives. Prodrug compounds of particular ihterest,
depicted below, are (1R)—1—(3,4,5—trimethoxypheny1}-2—formyl—
5-(dihydrogen phosphate)-6-methoxy-1,2,3,4-tetrahydro-

15 isoquinoline, (1R)-1-(3,5-dichlorophenyl)-2-formyl-5-
- {dihydrogen phosphate)~6-difluoromethoxy-1,2,3,4-
tetrahydroisoquinoline and (1R)-1-[3,5-dichloro—4- (dihydrogen
phosphate)phenyl]—2—formyl~S;difluoromethoxy—l,2,3,4—
tetrahydroisoquineline and their cérresponding 6-(2,2,2-tri-
zo fluoroethoxy), 2-cyano and 2-acetyl derivatives, and salts
thereof.



1,2, 3,4-tetrahydroi soquinoline in a sodi um phosphate buffer at pH
1.4 was found to be in excess of 50 mlligramml conpared to the
solubility of the corresponding parent is conpound that is about 20

m crogramim (exanmple 2). Accordingqfo the present invention,
pharmaceutically acceptable salts are produced from acidic inorganic
or organi c conpounds, or al kaline inorganic or organic conpounds.
15 As used herein, the phrase "pharnaceutically acceptable salt”
refers to a salgo hat retains the fp9l ogical effectiveness of the
free acids and |[bases of a specified conpound and that is not

bi ol ogi catPy_oriotherw se s fifde Q The pH#fhacewti ly
of the conpou @ formula (1) ¢ prodrug
conmpounds of A,&II) are < ddi kj on salts ¥ :

accept abl e s4g

N
phar maceut i cal L ceptiabl e aci ds? ¥ch @wre possib =th3%mase
where R2 is hydrogen, Me or. Et; and/®br at |east one of &, V and W
is ni 10 trogen, aid~when the group @X tontains a basic
atom A desired may be prepare(d any suitable
in the art,"ig% k. ne antnent o%g ¥ fTeg base mﬁtQi 538 Qr gani ¢
acid, such as‘%ydrochlo?ﬁc acid, hydrobrom’c acid, sulphyric acid,
nitric acid, phosphasic acid, and the 15 like, or w th ancefganic
acid, such as formc acid, acetic acid, maleic acid, succinic acid,
mandelic acid, maleic acid, fumaric acid, malonic acid, pyruvic
acid, oxalic acid, | ycolic acid, salicylic acid; a pyranosidyl
acid, such as %ﬂeuéﬂgﬁﬁi%PgigﬁﬁcﬁF B £@ FYBhresi#cddiTah H9ia- hydr oxy
aci d, 20 saedhtagofpdlinds,aehichl cédidial bC5achdl;a an-pRPFEkAGrdupsuch as

5 by reaction with phosphoroxychloride, followed by hydrolysis

to the corresponding phosphate [see e.g. US 5,637,680
(Etoposide phosphate)]. Other suitable reagents are dibenzyi
" phosphite in combination with carbon tetrachloride (Example

1} and diethyl chlorophosphate (BExamples 4 and 6).

10 The solubility of the prodrug compound 1~-(3,4,5-
trimetoxyphenyl)-2-formyl-5-(dihydrogen phosphate)-6-methoxy-
1l,2,3,4-tetrahydroisoquincline in a sodium phosphate buffer

“at pH 7.4 was found to be in excess of 50 milligram)ml
compared to the solubility of the corfesponding‘parent

15 compound that is about 20 microgram/ml {(example 2).

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

compounds .



aspartic acid or glutamc acid; an aromatic acid, such as benzoic
acid or cinnamc acid; a sulfonic acid, such as nethanesulfonic
acid, p-toluenesulfonic acid or ethanesulfonic acid; or the-like. 25
In the present invention the preferresl anmmoniumsalts are derived
from hydrochl oric, hydrobrom c, nethanesulfonic, acetic, propionic,
benzoic, citric, tartaric, malic, maleic, fumaric, lactic, nitric,
and phosphori cAsruset tievednactite fBaté "Generaaehyically salts are

prepar ed Joy. fe J} 1';cher££ers bc%s‘rgt !’%i@ Sl GRLONEL G DU 59"

with an éxce desrred sa ormi ng i nofgani ¢ or organic acid
in a sui t&élfleet1‘@@1aﬁantofothwafm@usccidammmams gf ascﬂp@@mﬁsed For

exanpl e, dfigofind "6t BASE £a e pIb350L Y00 BAophagg Aqueous sol uti on

of the appfopriate aC| € sa recovere y standard
t echnisquewdepdraibeanihe, Phyrmcepdiadibn afcapiebiel salitenof the

Al ternat 'c%ﬁbxunw%é rf%gmlgfée ﬁa%nta%ehawe;drad@he @&nﬂu&@@'@f sol vent

such as a | ower al kanol trical or asymmetfical 10 ethers
cont ai ni dgreuty (I c@#ﬁoﬁch@ dAfsiitaanapiyts egitsr pharmacauel gpbly

thereof , sardpthe1d id8asanghidiedet phbssikaatied twibt Basd RBe2BPRORKI at e
acid to formthe corresEondl ng salt. The salt s recovered br%’:h
e

st andar d 'WEEE9RR y Moo RPN d4GT 2Ex hRpTe, ongy ot Pt 1} &0l bF
desirad salhehl ofd el Xhall §rou@) Okt c6@Pafifs iaS bREEEI Pithdyed Hyor he
addition of a solvent in which the salt is insoluble and recovered
there from Exanples of suitable inorganic and organic solvents for
perform ng theAvdesinsl rsedet noySod Ralepdecanyy ianyr gahtabisr m2Bhodgani ¢
sol vent tﬂﬁ%tndggstﬁgnaf%dv§£§ l&& af%%%%t%éh Q%@%B%”%EEe base with

an inorganic acid, such as hydrochloric acid, hydrobromic

acid, sulphuric acid, nitric acid, phosphoric acig, and the

15 like, or with an organic acid, such as formic acid, acetic
acid, maleic acid, succinic acid, mandelic acid, malelc acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid,
glyecolic acid, salicylic acid:; a pyranosidyl acid, such as
glucuronic acid or galacturonic acid: an alpha—hydroxy acid,

20 such as citric acid or tartaric acid; an amino acid, such aé
aspartic acid or glutamic acid; an aromatic acid, such as
benzolec acid or c¢innamic acid; a sulfonic acid, such as
methanesulfonic acid, p-toluenesulfonic acid ox

ethanesulfonic acid; or the. like.

25 In the present invention the preferred ammonium salts
are derived from hydrochloric, hydrobromic, methanesulfonic,
acetic, propionic, benzoic, citric, tartaric, malic, maleic,

fumaric, lactlc, nitric, and phosphoric or succiniec acid.

3o




or the resulting product, including hal ogenated sol vents such as

met hyl ene chloride, chloroform ether solvents such as diethyl

et her, and other solvents such as tetrahydrofuran, dioxane, diglyne,
cycl ooct ane, benzene or toluene, hept@ane, 25 cycl ohexane, aliphatic
as wel | as cycloaliphatic and aromatic hydrocarbon solvents, water,
acidi fied aqueous sol utions, nixed organic and inorganic solutlons
et hyl acet at eGepeopldy, abet sr ki mrdenbxepakes Pereatting §Beeﬁ€ﬁhpassed

by the prgsent,:tRvensi on o E‘ér§@'én§>u%@sf9£ RdHf nAmacddl orpEadr ugs,
such as phosphates, and al kaline inorganic or organic conpounds.

Pref er r eF9SiGRganp Et CERITGNS 1TOTIGHST PERFIFRiChacadl 31 sssiEre ke um

sodi um  pRYIdRRLUBY vAMIE BBkb AHERNEMD £ CH i . W@aﬁﬁle?'iﬂfe and
manganese. Productlon of phosphate salts are described in e,

Pettit® etitfe bagei camReripralvbding 162¢DFEIEORe5sa9E 108 of efrfé%red

sal ts al sgydrmghideet HOSE har oed dy1emragbdéfeq PROEGSaANd Or gani c
am nes, including, but not limted to, imdazale, and qgﬁfhollne

Al kal i ne SitRGMEFd £ (3R al¥h SVBBOGLREP™ Fife P& MM HPRo aci ds”
desi gnat eslteava@lideng, tthet Eﬁeeelﬁa@wtdaanbelcfha&@real gutarart h:eganlc

[ al pha] - anlno cids, occurring. i ature reover al

i ncl udes ¥hei5 %hSHSTdﬁhéglOPgﬁﬁngnm’nds ¢?Rf Cagngr %ﬁﬁﬂ%ﬁFSﬁ%?% can
be nenti oxgeras cantekaiml @ tof 10 sembos. aDens vaini wésytastee, bor.

exanpl e, r?i@tu‘%e%%ﬂ%re ¥ oyided wi Jkeprgfﬁ l'llevne %r%pé aPtre%.f GEEgd
al kal i ne am no ard ar i A ne,” orni |an1no yric acid,
| ysi ne ortliss a@ydpgxyaiteysamel andf@srpécmeabbyr@_smnghlngn@lﬂ_ I pelior L-

hydroxy | J-yswz%ovageal %@lét%%dghﬁ?g&tdo%rgr céciiyurRcerts @ldng1e, by
accept abl e al kaline am no acid deri
filtration of the desired salt from the mixture, or it can be

15 precipitated by the addition of a solvent in which the salt

is insoluble and recovered there from.

Examples of suitable inorganic and organic solvents for

performing the various reactions include any inorganic or

2¢ crganic solvent that does not adversely affect the reactants
or the resulting product, including halogenated solvents such
as methylene chloride, chloroform, ether solvents such as
diethyl ether, and other solvents such as tetrahydrofuran,
dioxane, diglyme, cyciooctane, benzene or toluene, heptane,

25 cyclohexane, aliphatic as well as cycloaliphatic and aromatic
hydrocarbon seolvents, water, acidified agueous solutions,
mixed organic and inorggnic solutions, ethyl acetate, pfopyl

acetate and mixtures thereof.

Also encompassed by the present invention are salts
30 formed from acidic prodrugs, such as phosphates, and alkaline

inorganic or organic compounds. Preferred inorganic cations




The conpounds of fornmula (I) according to the invention can be
prepared using the general nethods described 20 in

PCT/ CH2004/ 000147, the content of which is incorporated herein by
reference in its entirety. It is undgrstood that any other suitable
met hods known to the skilled in the art rmay al so be enconpassed by
the scope of the present invention. 25 In PCT/ CH2004/ 000147, one
starting AeTRrisgl im the slkdnst Aye a]mtﬂileugubmdmmbeaﬂtaﬁ&m.aronatl c

part. In 58 iRkeSShord MHEN L QEmﬁ h%a%égimg ABLeLhd! nd a%ese

phenet hyl am ne {hat in addition may have a substltutnt

benzylic Pé%ﬁltb"aﬁoat@fnpfswéaéﬁ sablse ayeafes¢igheat éni al @- eﬁ@ aval | abl e
18 by al kytatd @r 9. aasuiiablbersphgf idkyl gs ame(rmb@pei@avzte@l

foll owed by reduction to the am ne [[Organic Syntheses, Col Vol .
76, p. 169; Sukata, K Bull. Chem Soc. Jpn. 56 (1983) 3306 3307],

or viassubstit mx@eteer&utgaﬂsyraqaesllﬁcﬁrﬂaeosho& ®frm@dlakom hciMed.
Chem 33 #19 0 153 160; Schafe H.,6 at al et rahedron 51 &1995)

2305- 2334FOFVSR AP b%’fgérb’df:eéf"éfl%ﬂr BYRCLHOLRI s U BEE| HTHEDRFP: t hat
in pr OCes$leisda(zfol'éhEncprrﬁﬁ@mbltLﬂ&em:lm;ﬁeréxﬁﬂd’b fagaat sened magr OUPS such

as hydrox roups, the“startln agents qr 10_intermedi at
Compounds S kot B oPERBR: BUd AFBLAiSTy SGROHHES TR t he
pr epar at i omveftivhe B@ﬂ;&ﬂhid&lék)th&nﬂalphﬂb+amiﬁbhecaddl¢¢dnTrand in
rerquL O Plﬁ% OFI& r{mré%v%gcegﬁ.lsgglncq,r %ugsthc;rzgreg 8&6% ¢ 1%arolgler

deprotectlon of’ ional groups 7S d8scr tective %}oups
i n O gani eneifsrigetives edln:aﬁtn.peﬁrsbwajl Yé FreritiOmied, 2P| @niemaRpéss

(13\73%3 22% ke | %13 QYRE b BYARLE SHMNRS! Srnind dbigdi i ON,
provided with protective groups. Preferred alkaline amino

acid are arginine, ornithine, diaminobutyric acid, lysine ox
15 hydroxy lysine and especially L-ardinine, L-lysine or L=~
hydroxy lysine; an alkaline dipeptide or a pharmaceutically

acceptable alkaline amino acid derivate.

The compounds of formula (I} according to the
invention can be prepared using the general methods described
20 in PCT/CH2004/000147, the content of which is incorporated
herein by reference in its entirety. It is understood that
any other suitable methods known to the skilled in the art
may also be encompassed by the scope of the present

invention.

25 In PCT/CH2004/000147, one‘sfarting material is a
phenethylamine substituted in the aromatic part. In the
present invention, the starting material is a phenethylamine
that in addition may have a substituent on the benzylic

carbon atom. Some of these starting materials are available



P.GM Wts, WIley-Interscience (1991) and "Protecting G oups" 3rd
edition, P.J. Kocienski, Georg Thieme Verlag (2005). 20 Suitable
protecting groups for aromatic hydroxyl groups in the present
invention are e.g. benzyl and isopropgl groups. Renoval of the
benzyl group and the isopropyl group is easily achieved by catalytic
hydrogenation (catal yst 25 Pd/carbon) and treatnment with BC13,
respect i W1 plkghoter ofugefuitaltlenganstisutad prenylasdesiitahe; which

sel ecti vedgf1oWBHDYES dRCRLONY o HHURR: hE E&k?aaaesgmégfes, Coll.
di f | uor onet_hox gro s. The parent_ conpoun

s of prodru %,
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r ef er encerddrahksrentsyr qtigos Soran pracfzenred conpounds 5 (1) contain one
or several difluoronethoxy groups. An internediate in the synthesis
of sonme conpounds (I) is 2-(3- difluoronethoxyphenyl)ethylam ne,
which is synt hasi gl fHEOIprBed'ﬁ.étmrwr&hbéﬁyMHdéhydm art

(Conn?rch; allablf%oﬂ%o tO tae ”era%e£¥aleQ%&%%1 nal

descri be user
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by difju r m
Lett. 201(“2 %Q&%%'géi%ﬁé’f?“aga’@g?ﬁ\z@y g??’l ﬁ%"’%gg‘gq% r#g’l dehg(}ge
[ Kessar, Toypset Ths, Jher gre%ﬁl%ﬁlgss)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”, ed-

a5 .ited by J.W.F. McOmie, Plenum Press (1973) and “Protective
Groups in Organic Synthesis”, 2™ edition, T.W. Greene and
P.G.M. Wuts, Wiley-Interscience (1991) and “Protecting
Groups” 3*Y edition, P.J. Kocienski, Georg Thieﬁe Verlag
(2005) .

20

Suitable protecting groups for aromatic hydroxyl groups

in the pﬁ:esent invention are e.g. benzyl and isopropyl
groups. Removal of the benzyl group and the isopropyl group
is easily achieved by catalytic hydrogenation (catalyst

25 Pd/carbon) and treatment with BCls, respectively. Another
useful reagent is trimethyliodosilane, which selectively
removes isopropyl groups in the presence of difluoromethoxy

groups.

The parent compounds of prodrugs {(II) resulting from

30 the biotransformation of the prodrug compounds according to




i5 1708-1713]. O her starting materials can be produced from

sui t abl e hydroxyl at ed benzoic acids. One such exanple is 3, 5-

di hydr oxybenzoi ¢ acid, which upon treatnent w th nethyl

chl orodi fl uoroacetate (or chlorodifl woronmet hane) and potassium
carbonate in dinmethylformam de fol | owed by 20 hydrolysis gives
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m xtures ohcdhRikBeaily #1Rl isQntBeils 3% éaﬁ@%&npolﬁha& ures.is20- (Br odrug
conpounds (@d_{ of the present invention nay be obtained in their
enant i ome? 9

rfmﬁﬁP%Xﬁﬂ%?é’llﬁﬁt% 4 "o n‘éihf‘i’lbrfé‘r S¥RFPSAIFECe T paF ent
corrpoundssaﬁlﬁm:@rrbmagh@sag,twnlyahdeh@wrtbbmsftm1Iyyapaifam@rmounds (1)

d d be ob f th
acemat es B Pstal FH AT BAbF FHARURa% T4 T ICAR i th chi ral
aci ds m(seel‘ze:fgzoo/'noolvihomnethaf ushful!/édi_aﬂtem mad¥efiO04) 2317-
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preparati Ve usi Ay comrercraryy aval iral phases. O her
-rout es toby I‘l@-ﬁumoeomﬁ‘elmladn:@ms [ mipgundstlﬂ(é)uayand oft tdde Mafent

conpoundscply, Priodhudss (|30o29 1488-PI@S8RE 2-benzyloxy-3-hydroxy-
benzaldehyde [Kessar, S.V. et al. J.0Org. Chem. 53 (1988)

15 1708-1713]. Other starting materials can be produced from
suitable hydroxylated benzoic acids. One such example is 3,5-
dihydroxybenzoic acid, which upon treatment with methyl
chlorodifluoroacetate (or chlorodifluoromsthane) and
potassium carbonate in dimethylformamide followed by

2e hydrolysis gives 3,5~di{difluocromethoxy)benzoic acid. It is
understood that any other‘suitable methods known to the
skilled in the art may also be encompassed by the scope of

the present invention.

The compounds and the prodrug compounds of the present
25 invention contain at least one chiral centre and therefore
may exist in different enantiomeric forms. Although
particularly preferred compounds (I) and prodrug compounds
{II) are enantiomerically pure the scope of the present
invention is intended to cover both enantiomers per se, as
s well as mixztures of them in any ratio, such as racemic

mixtures,




invention are the use of asymmetric synthesis (MJ. Minohhof et al.
J. Og. Chem 60(1995) 7086-7087; R P. Pol niaszek et al. Tetrahedron
Letters 28 (1987) 4511-4514], by asymmetric 15 transfer hydrogenation
of the internediate imnes (I1) or bhgmniumsalts (I111) [N Uematsu
et al. J. Am Chem Soc. 118 (1996) 4916-4917; G Meuzel aar et al.
Bur. J. Og. Chem 1999, 2315-2321], or by resolution of chiral

di ast er eonet ri Crodenyvasip@smdshqrepfor atekpoygedty ihkeseicKindayedei n

the art. The .conpounds (1), and/or odrug c ounds of fornula
(11) and %‘"’PPEShé?n@E i%’&%‘f%z"‘&%?e“ﬁ%%l%u |ft%§, S\Aﬂ%r‘ésmé{ppl i cabl e,
may be ademanitsbeeetlcabhly harkoparedit aompbandmcauisitaat in@mpastibbn in
whi ch t he I pation_ wth a rmaceuti.cally acceptabl e
adj uvant ,grﬁtgé)}r?tgrg?ggfr 2SS Fg??oan?%’o?ggrarf% pﬁf’%%ﬂtc\'/%?pciupgﬁt any
di sease | hII/Whim@lw_ iihhd: -bdoictbit@ﬁunetﬁ_tm tEEid reeceptos mpul d be _
Cons'dereﬁ%§§¥%§&&9%@iontgk the; FKidd.8d ReLsan, IR pfesent, l;qyention
al so provides a pharnmaceutical conpositron conpri Sing the prodrug
conpounds[S&sf e grnBl B (Minoroptazphal.-miecutFreal.| pradteptiaidisalt 30
thereof, asmdiengi phelor e ehhped, ol M1AssAL A190 Wht M@ AL
maceutical ly accegt abl e adj uvaﬁ ,O dir}ﬁ uent or c%?r %ﬁ%%%Asl to E?Ld t he
appropri ate RERERpRERTS HEFQ yshnrs comrcadiavinhtavaiépbtendeiragay be made

to theostgndasd bth&F atdiftRsd@SCLiDING ! DRSS drels o Oc&l}ARNEE 2By 2 Of
Vol . 5, of "Conprehensive Medicinal Chems- try", Perganon Press 1990,

and to " L¥d 10n thBrPAFSTs SORPPENGS {qfy PPRSFYRS | (& 1) KBS NElG KTesEDt
angr enzentleveaebbat £e #he HsB. of FiSghRt ri Ed $rithecant on, 3 20Q2Achhsr

Ger man) . Tpea cogpo nds (%]I@_)H3i agglg %ﬁ?}r oggug co7rr_pounds o:'[ ,formIJI a, (rn)
may al so be Bt apgjé%l‘i cPB¢ % | d§8Br EPred - Fr ofolniaszek e
al. Tetrahedron Letters 28 (1987) 4511-4514], by asymmetric
13 transfer hydrogenation of the intermediate imines (II} or
iminium salts (III) [N. Uematsu et al. J. Am. Chem. Scc. 118
{1996) 4916-4917; G. Meuzelaar et al. Eur. J. Org. Chem.
1989, 2315-2321], oxr by resolution of chiral diastereometric

derivatives thereof, as known by those skilled in the art.

20 The compounds (I) and/or prodrug compounds of formula
(II) and their pharmaceutically acceptable salts, where
applicable, may be administered in the form of a
pharmaceutical composition in which they are in association
with a pharmaceutically acceptable adjuvant, diluent or car-

25 rier, in order to prevent or treat any diseése in which inhi-
bition of the IGF-1 receptor would be considered beneficial
by the skilled person. The present invention also provides a
pharmaceutical composition comprising the prodrug compounds
of formula (I), or a pharmaceutically acceptable salt

30  thereof, as hereinbefore defined, in association with a phar—

maceutically acceptable adijuvant, diluent or carrier. As to



exanpl e, by coacervation techniques or by interfacial io

pol ynmeri zation, for exanple, hydroxynethylcellul ose or

gel ati n-m crocapsul es and pol y-(net hyl net hacyl ate) m crocapsul es,
respectively, in colloidal drug deliyery systens (for exanple,

| i posonmes, al bum n mcrospheres, mcroenul sions, nano-particles and
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the invention wl| ref er abl onprise fro e 50 % by wei ght
of cotfpodfdy™gr¥Fati hefﬁFoﬂ¥%EP 8% "Fylaﬁ P19%°8n&F or med by

t he orgajaalsmnnﬁibﬁdaﬁpfsumaﬁra&pw&dynmaﬂ{ylmetpad:;erﬂteoorrpounds have
| 50 actiyities indntagt cell syt ens IANdA9 b &1ivery
systems (for example, liposomes, albumln microspheres,
microemulsions, nano-particles and nanocapsules) or in
15 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
20 semi permeable matrices of solid hydrophobic pplymexs
containing the prodrug compounds (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, ﬁoly(Z—hydroxyethyl—methacrylate), or
25 poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919},
copolymers of L-glutamic acid and [gamma] ethyl—L-glutaméte,
non-degradable ethylene-vinyl acetate, degradable lactic
acid~glycolid acid copolymers such as the LUPRON DEPOT {TM)

{injectable microspheres composed of lactic acid-glycelic




mcrogramim to 150 picogramim . Due to the large difference io in
activities, the pharmaceutical conpositions of the invention wll
preferably conprise fromO0.001 to 50 % by weight of prodrug
conpounds (11). The daily dose of the conmpounds (1) and/or prodrug
conmpounds of formula (I1) wll necessarily be varied .15 dependi ng
upon the host treated, the particular route of admnistration, and

t he severagid avgokimel ot heuptdass acheatry IaedtmllyﬁtdoﬂdBngl y the
opti num dosags: MBY P& deligrm - ned by the practitioner who is
treating any partlcular pati- ent. 20 The pharnaceuti cal conpositions
of the invention may be formulated as creans, gels, solutions,

oi ntments, suspeR- sh;@rﬁhsce%rueg@%&ﬁﬁosmonweh@t§w&¢tfc9{ wiepi cal
adm nistra- tion; P adm ni_strati on by inhal ation, .g. as aerosols

or dry pORIEESP L QP OREEA eaiRoTh; StG0dt 8nS0 & v FRLEMe FroCATBPUDS

tabl ets, capsul es, gels, syrups, suspensions, solutions, pow ders or
granules; for rectal or vaginal admnistration e.g. as
suppositories; or for parenteral injection (including in 23

travenous, subcmﬁapewmg iddinpatHESs Ul |, chﬂér‘@ﬁmﬁs@bkﬁéd my ﬂhl@- fu5| on)
as a sterile SO ut 1 on, suspen5|on or..enul si0

conpou 3
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t ransf or rﬂwebﬁ%dﬁezcmigalrﬁcsammnﬁﬁtast ceflilespsneingaagt ny ef par ént

comoundsy el Layng §9149W0: Lgulots Opul W Bt LheexaiagsLen. o

functlon o re e T hout
strucEMraﬂﬂ;ﬁQﬁl@séiys:rﬁﬂeapédrmamnnulnaﬂecgmnqait1$hey0ﬁuﬂh§ found to

promot e apand;0i 9 0f JRIELOBBN &flkss8Nekd o Bber {gTs W Y cel
weight of prodrug compounds (II}.

The daily dose of the compounds (I} and/or prodrug
compounds of formula {(II) will necessarily be varied
.18 depending upen the host treated, the particular route of
administration, and the severity and kind of the illness
being treated. Accordingly the optimum dosage may be determi-
ned by the practitioner who is treating any particular pati-

ent.

20 The pharmaceutical compositions of the invention may
be formulated as creams, gels, solutions, olntments, suspen-
sions or plasters etc. when intended for topical administra-
tion; for administration by inhalation, e.g. as aerosols or
dry powders; for oral administration, e.g. in the form of

25 tablets, capsules, geis, syrups, suspensions, solutions, pow-
ders or granules; for rectal or vaginal administration e.g.

as suppositories; or for parenteral injection (including in-




to by blocking the cells in the prophase of the mtotic cycle. The
resulting active parent conpounds are useful for the prevention

and/ or treatnent of diseases of unregulated | GP-1R expression,
including cell proliferate di seases gkch as _ cancer,

at heroscl erosi s, restenosis, inflanmatory di seases is e.g. psoriasis,

aut oi mune di seases e. g. r heunat oi d arthritis, and transpl ant
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prophyl acthisG oal BEeyeslatiinkesIPASIUNGS sud s odnnopealiRfiont, r eat ment
i nclude those already with the disorder as well as 20 those in which

the disorder is to be prevented. Hence, the mamual to be treated
herein may havahlaeeamgmgmq&ql a5d fev ithe pids&mﬂ}j s:afnﬂeﬁn@sr (may be
predlspos d or susceptible to the disaqrder pur poses of
P oot mont TR PEPEEED ISR PheR tCRASEP TS b6 CHE dRFRALS PEEC G ng

but not |ddﬁrtee@ohﬂ;.ng hattERe, paosrs idodpanskdd arareaioumd Scoodopat

cnimels. PASLGER 0RO RER, o CAS, 6P IRIKEYS 8 S PrSLaRTELY

t he manma erapeu fective amount "
refers t d@hrlanrauapt@f, avidthogt efdledtitypgt the rs&atzcaudablaaszéoeely

i sorder ;dyd TR 4y LLADEC0RSHGS CA0CRLd B8 bhGARCURLEal |y

ef f ecti ve anpunt uce nunber s cells;
reduce t Heestigmodr mal kanaritnisebls qnid ¢o, istenfdne yobk cebd alivighen

pr ef ea@blag, %tl%l%)clﬁénﬁﬁé &Alhls mfﬂﬂet "p%b%‘sé e thee{nwmcalcyeagans

inhibit (i.e., slowto sone exten prefera sto t unour
netasta5|@be|ﬂ$ﬁP%F%ngt%F?ﬂﬂ%ePé&%%ﬁucomPPHﬁ@ﬁ”aﬁﬁ'GﬁPﬁUlaékﬂ(SPereI|eve

to sone xleRht@B8 Qhd/8Y & :Rbtment of diseases of unregulated IGF-1R
expression, including céli proliferate diseases suqh as
cancer, atherosclerosis, restenosis, inflammatory diseases
15 e.g. psoriasls, autoimmune diseases e.¢g. rheumatoid

arthritis, and transplant rejection.

“Treatment” refers to both therapeutic treatment and
prophylactic or preventative measures. Those in need of
treatment include those already with the disorder as well as

20  those in which the disorder is to be prevented. Hence, the
marmmal to be treated herein may have been diagnosed as having
the discrder or may be predisposed or susceptible to the

disorder,

“Mamma L for purposes of treatment refers to any
25 animal classified as a mammal, including, but not limited to,
humans, domestic and farm animals or pet animals, such as
doygs, horses, cats, cows, monkeys etc. Preferably, the mammal

is human.




io the synptons associated with the cancer. To the extent the drug
may prevent growth and/or kill existing cancer cells, it my be

cytostatic and/or cytotoxic. The phrase "therapeutically effective
anount” is used herein to nmean an appunt sufficient to prevent, or
preferably reduce by at as |east about 30 percent, preferably by at
|l east 50 percent, preferably by at l|east 70 percent, preferably by
at |east 80 pemCelirmpl bheransufipgliat Sféastivmoamonns! i rekeysl Jo

significagh anhangssi § dAgy wf@%blw tRr egELes s Qﬂs%s@ 4:0U;iGoR8LE VI Ty
of a tar?et cel lul ar_mass, group of cancer cells or tumour, or 20

other feattire "Bkt hbt ddif CPRE ¢ Eram@ceEanehs thesareeaiwddaus” ref er

to or descrddi@vihemplysicd ediccaluf Y Le@hcd RHBRATEDS: I ahSer
t ypi caIIy C ractgrl zed by unregu] ated cel] growth. Sone exanpl es of

cancer§ i RS’ chePERe 1RS SWsuant ¥l aPREPHY ‘dv@r‘ r eR B LS AOBAd whi ch

can be prew&’ﬂtedndaﬁdéﬁrdm@abe%by:ahﬁérr%wtﬂn&ﬂlﬁ.@&ti\& laaltsnt

corrpounds | u but are no ted to, cancer of th ast,
prost at e, c%llp%era‘lfu%g Bi‘aith %f‘t‘dn@ -pafti'ea® SRHE wet S
mul ti pl e pyslcorhlyl :ythszh)ormzmd hetdeisas ; Zﬁth(aattl opal $ame h:atsﬁﬂpounds

(1) and/of d maunds of  for mil a be used agai nst cell
proliferaf rwd& égg‘ggﬁ) T nblrﬁcla Efoenm%vm mecoen&afﬁttl BRaI°T Ini?g E
such as the &diatoon %\Smﬂcmat@newmh beecamenot ITer apeutiinagehes such
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Capeci t abi ne, rmusti ne
Q adr i bi &Y @ej §ah?%1%$i@§e an@yéroﬂgﬂt@:pham dthe @ytrasabi ne, Dacar bazi ne,

DaUﬂObel€ﬂHbraE@&9£éﬁﬂI§'Bff%ghi§g”amount” is used herein to mean an
amount sufficient to prevent, or preferably reduce by at
15 least about 30 percent, preferably by at least 50 percent,
preferably by at least 70 percent, preferably by at least 80
percent, preferably by at least 90%, a clinically significant
change in the growth or progression or mitotic activity of a
target cellular mass, group of cancer cells or tumcur, or

20 othexr feature of pathology.

The terms “cancer” and “cancerous” refer to or
describe the physioclogical condition in mammals that is

typically characterized by unregulated cell growth.

Scme examples of cancers in which IGF-1R is
25 unregulated or over expressed and which can be prevented
and/or treated by the resulting active parent compounds
include, but are not limited to, cancer of the breast,
prostate, colon, lung, brain, kidney, pancreas, and melanoma,

multiple myeloma, lymphoma and leukemia.



cin, Etoposide, Fludarabine, Fluorouracil, CGentitabine, lIda 'O
rubicin, Ifosfam de, Irinotecan, Lomustine, Ml phalan, Mer-
captopurine, Methotrexate, Mtonmycin, Mtoxantrone, Ox- aliplati,
Pentostatin, Procarbazine, Streptozogsn, Taxol, Te- nozol om de,
Thi ot epa, Ti oguani ne/ Thi oguani ne, Topotecan, Treosulfan,

Vi nbl astine, Vincristine, Vindesine or Vi.norel- is bine. Wen a
chenot her apeut i @Ptdgaally sthis edmppuedabiashdior winddrugecemmpowisds (1)
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agents, fof SWbdpahiienarddds cagnent sanedt Foeatwantsheycheys be used in
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used €°g.2¥eRuEnfrhlrgryGing AdhectRikidge Bbeomditn BREUIRIAHOUNds (1)

and/ or pro&l@é&t@@m@ur@sﬂa 160t AUl @ikt ingd dald-awedcby, a dosage
form cont |n|n t he_chenot rageutlc agent (or vice versa) Thi s
S

enbodi nent* b SEIRAGRE "o s SERSFGERE S fmyCd5d- cEBAERNFBE -and
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I

bel . pack
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solution bag or a v aV|n
Treosulfan, Vlnblastlne, Vlncrlstlne, Vindesine or Vnnorel—

15 bine.

When a chemotherapeutic agent is used in combination
with the compounds (I) and/or prodrug compounds of formula
(IT), then this may be used in the form of a medicament
containing é combination of these twe agents, for

20 simultaneous administration, or they may be used in the form
of separate dosage forms, each containing one of the agents,
and in the latter case the individual dosage forms may be
used e.g. sequentially, i.e. one dosage form with the

 compounds (I) and/or prodrug compounds of formula {II},

2s followed by a dosage form containing the chemotherapeutic

agent (or vice versa). This embodiment of two separate dosage

forms may be conceived and provided in the form of a kit.

Generally, the Kit comprises a container and a label
or package insert on or associated with the container.

30 Suitable containers include, for example, bottles, vials,




pi erceabl e by a hypodermic injection needle).. The | abel or package
insert indicates that the conposition is used for treating the
condition of choice, such as cancer. 10 In addition to their use in

t herapeutic nedicine, the compoundsy{l) and/or prodrug conpounds of
formula (11) and their pharnmaceutically acceptable salts are al so
useful as pharmacol ogical tools in the devel opnent and

st andar disyatihoas, oftd.n Thiet contaricheirn waydoa Eotrmey sfems af geriqly of

eval uati gnf ;i s 106, eff 6eLs. Ofr LAOLDIL OngObofeln Y ghgachivity in
| abor at ory ani nmal s such a cé%s, ogs, rabbits, nonkeys, rats and

m ce, as pgradrugfcenmosidgarohef dhendwanptrpsuectisgamyent Those -

skilled idqunbBg; 81d, Wild: 30PLEAIALG! BaL {012 diRyenld Abndasebh bath
herein is susceptible to varitations and 20 nodifications other than
t hose ssp@eiyf haske| § steydidiebadceas pogt {Eohexangee stivbFoRatnehdnay

| nventi ofd Bal YBES: AldouBUEh1utr 8kb0SS ARG ATOHL] Al @,m.sﬁw hout
departing fromthe spirit or essenfial characteristics thereof. The
i nvent i oPlegrsabiadudedvarfedia faistehyr eestar esth% d@p6si ¥ ons and:

25 conpoyn@kabef ensee iga@katdylittakedns nediticsispesi {4 aalddonor
individually or collectively, and any and all conbinations or any

two or morEeGEngable GoBgdtoPn fatrase, TR AEsERTCSTi scl osur e

istherefore to be considered as in all aspects illustrated and not

restrictive, the s e of the inpventigon 30 being.indicated. b he
appentfed O ai ng" ﬁﬁggﬁﬁn éﬁaﬁ‘&"ejsr WHiSC A2 PR e iR we BF A The ’rr)eég%i ng
and r angeafooeqdsval encyl/arepiatmrdednpbdandre oEmifoaneth t (idn eand

Vari ous rgfsrepges, Are,cibed, Liougnoul this 98e5i L) Gldsn. agach of
whi ch is 1'ncorporated herein by ‘
pharmacological tools in the development and standardization
of in vitro and in vivo test systems for the evaluation of
15 the effects of inhibitors of dell cycle activity in
laboratory animals such as 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 desc¢ribed herein is susceptible to variations and
20 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, compositions and
25 compounds referred to or indicated in this specification,
individually or collectively, and any and all combinations or
any two or more of said steps orxr features. The present
disclosure is therefore to be considered as in all aspects
illustrated and not restrictive, the scope of the invention

30 being indicated .by the appended Claims, and all changes which



5 reference in its entirety. The foregoing description will be nore
fully wunderstood with reference to the follow ng Exanples. Such
Exanpl es, are, however, exenplary of nmethods of practicing the
present invention and are not intend®d to limt the scope to of the
i nventi on. EXAMPLES Products described in the Exanples have
satisfactory rotfon nucl ear magnetic resonance spectra and/ or nass
spec- tré:l"“ﬁaf"gt DR i gepBing S8k S209R gt &Gd ¥ lansyERARPL Rt ended

1" (1R) - kd Bededbisdda®toneryphenyl ) - 2-fornyl -5- (di hydrogen

phosphat e) - 6- met hoxy-1, 2, 3, 4-t et rahydr oi so- qui noline 1.

2- Benzyl oxy- 3- net hoxyphenyl ethylam ne (74.7 g) was 20 added to an
agueous sol uti ¥arabusock Aenchyds C)a@ddem:éBOtmﬂqugZxMJt Bk

di ch.lor th 300 m To the, vi orousl |rred m xture

cont ai ni (r%’neecﬁglg?éhmf’ a)Eh ?r"fr}‘}ﬁhhbxybré%ofgy a Eﬂlkbeﬁe&él FéG. 8 q)

di ssolwedeferdncal Or ainet kaner{i260 mM ) was added during 30 m nutes at
roomtenperature. After the 25 addition, the mxture was stirred for
further 60 m nutes. The dichl oronethane phase was separated, washed
wi th hydrochl ofhe 2ereguing (26Crintic2Myillrhediofsodi Ly suI phat e) and
concentr %ﬁ@rstceo&”\yi@?%ef&bgm%ee% cdual Ml%%lﬁé%x guused

w thout further purification for the producti e correspondl ng
i mne. s EBxamplefxtre éwowpﬁéramwpﬁaém%ﬁ g thodg 05t @@Ftlﬁm% ene

(500 nl) wRdophespho e @XYE N 48 (460 Hahavastherdi8d the scope

10 of the invention.
EXAMPLES

Products described in the Examples have satisfactory
proton nuclear magnetic resonance spectra and/or mass spec-—
tral data. Melting points are uncorrected.

15

EXAMPLE 1:#{1R}-1-(3,4,5-trimethoxyphenyl)-2-formyl-5-

(dihydrogen phosphate)-6-methoxy-1,2,3,4-tetrahydroiso-
guinoline &

1. 2-Benzyloxy-3-methoxyphenylethylamine (74.7 g¢g) was

20 added to an aqueous solution of sodium hydroxide (450 ml, ZM)
and dichloromethane (300 ml), To the vigorously stirred
mixture containing the  amine, 3,4,5~trimethoxybenzoyl
chloride (66.8 g) dissoived in dichloromethane (250 ml) was
added during 30 minutes at room temperature. After the

35 addition, the mixture was stirred for further GO minutes. The

dichloromethane phase was separated, washed with hydrochloric




under reflux for 2.0 hours. The reaction m xture was cooled down to
roomtenperature and filtered. The retained crystals were washed
with toluene (200 mM) followed by diethyl ether 10 (200 m ) giving

t he expected imne hydrochloride (7928 g). An anal ytical sanple was
obt ai ned by crystallization from nethanol-diethyl ether giving a
white solid, mp. 200-204C. 3. The imne (47.0 g) produced according
to step Zades (2086 dESSGMdedriedaoﬁqduumesoiphmndknaﬁd (RBGent yatzvd

1,2- di mgtho ne 50 d t i o] oj) at
10C unt i ¥ a%‘[%téargg ﬁ‘%atreeglg ?eﬁﬁéﬁ%d??w ﬂ?%g%g‘g/ ﬁ{‘?&e
acet at e) fdrhbenlRttwﬁﬁqmm;ocoﬁeenth%ﬁﬁﬂpdugtdpyn@ésth%uﬂbq@&ﬁppmdxﬂGEd
bet ween %9#§ qus sodi um hydroxide (400 m, 2M 20 and dichlo.romet hane
(400 m) e organi c phase was sepa- rated, dried and concentrated
to dryness, |eaving the secon- dary amne (46.4 g). An anal ytical

sanpl e was obbai n@:d ntax(w%yéf alyd %ﬁ&a@nffanprat%bhan@ios @ iy Ngegwhi te
solid, mp. 122- . The secondary am ne 0 9 produced

accordlngﬂﬁb(5ﬁﬂtWéd Aﬁﬁa@hd$ﬁﬁﬂﬂu§edxyﬁh¥ﬁﬁl@ﬁ|1 IméiOUBSnFﬁaEﬁH t he

sol ution yRgrMryedui tby aged Yhoddsl evaknecbdfish hidhgsokuedcobedi0t
et hanol (400 m). The mxture was stirred and filtered when ¢

slurry hd’lfwﬁ‘e§8héi€l°1215€em%t1“éﬁa?ﬂ%dfHW&‘I s Ther B*9 MRS ﬁééiswhﬁ
et hanol (wkQQO wksheandi€k i €61 @gind NQoa wmteosp&wah 25 di24nh81 5Ghd%0

ee). A se d ystajll tion (24. 5 fro anol 0 ve a
wht oo (A 151 3 s Sy Ras Skl s g GBS RIS e Y ko S °
1.0, DhF)andayLIbelacsﬁm@Ld}IwaBC|nhtémﬂéd (28. 5cgyspabducgdon5 from
according g SLeP L. aRAVe Was &Eﬁfﬂgtgoﬂﬁfké“ﬂd¥i%? m.p. 200-204°C°.

3. The imine (47.0 g} produced according to step 2 was

15 dissolved in a mixture of methanol (250 ml) and 1,2~

dimeﬁhoxyethane (250 ml}) and treated with sodium borohydride

at 10°C until no starting material remained (TLC: silica

gel/ethyl acetate). The mixture was concentralted to dryness

and partitioned between aqueous sodium hydroxide (400 ml, 2M)

20 and dichloromethane (400 ml}. The organic phase was sepa-

rated, dried and concentrated to dryness, leaving the secon-

dary amine (46.4 g). An analytical sample was obtained by

crystallization from ethanol, giving a white solid, m.p. 3122~
124°cC. -

a5 4. The secondary amine (40.0 g} produced according to
method A was dissolved in hot ethanol (1000 ml) and the
solution was mixed with acetyl-D-leucine (16.0 g) dissolved
in hot ethanol (400 ml). The mixture was stirred and filtered
when the slurry had reached 45°C. The retained crystals were

30 washed with ethanol (1000 ml) and dried giving -a white solid



di chl oronet hane (300 m) and aqueous sodi um hydroxide (200 m, 2M .
The organi c phase was dried and concentrated to dryness |eaving the
secondary am ne. A solution of the amne, toluene (400 mM) and
formc acid (20 M) was refluxed for,l8 to hours using a Dean-Stark
trap. The reaction m xture was concentrated to dryness, |eaving the
formyl derivative of the b5-benzylether as a viscous oil. A solution
of the restdus i53.18 mesit.ure clecdndetdrystar Mpratden( 2001 .18 )glantrom

ethanol (0041 )oshiamr s6ked ML St ooEn, ot hespresence of

pal | adi unj on 1's FEAT L e mxture was
filtered zanebittie, f (ki fat-G63cohcent+ at.ed bwrdryness. The resi due was
crystallized from et hanol leaving (1R)-1-(3,4,5-trinmethoxy-

phenyl ) - 2-f ormyl - 5- hydr oxy- 6- net hoxy-1, 2, 3, 4-t et rahydr oi so- qui nol i ne
(20.1 g), mp. L9Rd926cet@]-D-120cid8]1. Zafe = (1293'5 29) CHEE3)juced. A
sol ution of ((3,4,5-trimetho heny. 1)

forrryl - ﬁc%érodjéjg rFeot ho§<‘§/ L) mf )%/’gﬁary’iﬂ? r0|psaorc}-’ul|1“r%8 Fcri]e bﬁ‘feﬁ)n g),
car bon teﬁxcadlrdromedaar(eZS(?pﬂQ mm i sopr apyd@tshydcahiume hy(drdxntie AR
4d|rrethy m ne_(4 2 itrile (100
7y and gt AT of PRmCASE0RD Bhp haletc Sered fod PpRceheRitdd 16

Di benzyl pﬁmp#ﬂq éefPbng),the0 s¢rpudaty prins. Aduddtdpropefii e anin&C to

-10C wi t he b dfd QQOOA}H)eranQStﬂorrHl@g &0& éohgnliﬁ w8t rofutdie rheagd i on

was term nated by e drop-w se ad ition of an aqueous sol ution of
pot as&t unhw- i H?W@gén BevosSars (B@pnl T Sregciisl ofestwie water

(400 30 @dlcehhieaghbitiy %ﬂg@@sgxt.{@&m@ Yhi he ottt qacetat B 2£%1300

m ), and the organi c phasé was dried and concentrated to dryness.
The resi dUEPSREYLBEREF i 2 Dy IGPYARPbYr dbRPlofkish| pEathe residie in

a mixture of dimethylformamide (200 ml) and ethanol {100 ml)

was reacted with hydrogen in the presence of palladium on
15 carbon (2.5 g, 5 %) for two hours. The mixture was filtered

and the filtrate concentrated to dryness. The residue was

crystallized from ethanol leaving (1R)-1-(3,4,5-trimethoxy-

phenyl)-2-formyl-5-hydroxy-6-methoxny-1,2, 3, 4-tetrahydroiso-

quinoline (20.1 g), m.p. 190-192°C, [&]}p*® -181.2° (¢ = 1.0,
20 CHCl3) .

6, A solution of (1R}-1-(3,4,5-trimethoxyphenyl)-2-
- formyl-5-hydroxy-6-methoxy-1,2, 3, 4-tetrahydroisoquinoline

(11.0 g), carbon tetrachloride (25 ml), diisopropylethylamine

(17 ml) and 4-dimethylaminopyridine (400 mg) in a mixture of

25 acetonitrile (100 ml}) and dimethylformamide (40 ml) was
cooled to ~-10°C. Dibenzylphosphite (25 g, 80 % purity) was
added drop;wise at -5°C to —10°C with stirring. After
stirring for 5 hours at -5°C, the reaction was terminated by

the drop-wise addition of an agueous solution of potassium

s0  dihydrogen phosphate (50 ml, 0.5 M) followed by water {400



gel (250 X 6 cm using ethyl acetate as eluent. The second s fraction
contained a small anmount of the starting material and predom nately
its 5-0-di benzyl phosphoryl derivative, which was obtained as a
viscous oil (15.0 g). 7. A solution

(IR -1-(3,4,5-trimethoxyphenyl)-2- formnyl-5-(di benzyl

phosphat e) - 6- met hoxy-1, 2, 3, 4-tetrahydro- 10 isoqui noline (15.0 g),
producedmagCcorHeNgikousd %36 eastm\-aeteﬁ nwethasthyl( 20:talky Was Xst3i0Pr ed

th | b , 59 i d t f 2
hours, THY! s1 @Ry i STIvEEr SH=8Rd e 11T A comenivacey &g
dryness. d}'bﬁesﬁ esnueectifud Wk wamfﬁa&d ikyi @hedndoteigmehyvxam erili(i4e0 )

d di h 2 X, 100 t
concent s S6ba 2 80aFy Fegud “uRird ey T lE £ RuRat "ehe s ons

concent r &F dry e 1851 T crys I zed
from 2- pfepahbbn gevntainEdR)e- |sn@E314, aabotuni:rr@tEhckXty starting material

phenyl) for | ro phosp 1,

1 etrahydr%m somé?(rj] ﬁ%@g 99 g i J&%@kﬁ%@é;{%ﬂf a%gléﬁalgeé 20
(c = 1. Owhmehhmlc)btaEmaﬁpase a2VlS@PH$)|¢41t y16f0 g} .

(1R)-1-(3, 4, 5- trirrethoxy phenyl) 2-fornyl -5-(di hydrogen

phosphat e) - 6 met hoxy- 1, - tetrahydroi soguinoline in

physi ol ogi cal | §- a@ce%ﬁ]&ﬁllénbl?fff er (iﬁg %bi%lﬂlflsr’t”;‘/lrﬁﬁthtol’féfpb?ﬂ’je} —2-

conpound fb@mms@dicﬁ @hosgﬁmbaalee i@rm@athoszbl-i,zl yastbevagyd@-be in
excess of 50" m| rry he correspondin OUIllty of t he

paron  CERPBIMELIRE L38ub w0 RECRBGPA A CaES above, in

Dephfsgh@rgbﬁhagl ore n(llR)aasl d3.r4e8 thﬂ%)aphﬁmﬁ)ca&bfon (2.5 g,
Orny - | y rogen 0S
o B O B ko rne oo 8y 2 RARFR “BhoShiitadEs

flltered and the filtrate concentrated to dryness The
residue (10.8 ¢} was partitioned between water (400 ml) and
15 dichloromethane (2 X 100 mwl). The water phase was
concentrated to dryness, and the residue (8.6 g} was
crystallized from 2-propanol giving (1R)-1-(3,4,5-trimethoxy-
phenyl)-2-formyl-5-{dihydrogen phosphate)-6-methoxy-1,2,3,4-
tetrahydroisogquinoline (7.2 ¢), m.p. 138-141°C, [a]p®" -145.2°

20 {c = 1.0, methanol).

Example 2: Solubility of {(1R)-1-(3,4,5-trimethoxy—

phenyl)-2-formyl-5- (dihydrogen phosphate)-6-methoxy-1,2,3,4-

tetrahydroiscquinoline in a physiologically acceptable buffer

The solubility of the title compound in a sodium
25 phosphate buffer at pH 7.4 was found to be in excess of 50
milligram/ml. The corresponding solubility of the parent

compound is about 20 microgram.



5 The ability of bovine al kaline phosphatase (type VIl S,

Sigma- Al drich) to dephosphorylate the title conpound was

investigated in vitro. It was found that the half-life tinme is 8.0

mnutes at a phosphatase concentratigp of 10 units/nm 20 (37C, pH

7.4). Intravenous adm nistration of the title conpound is

consequently expected to result in a rapid formation of the active

nmoiety (1R)-I1-(3,4,5-trinethoxy-

phenyl ) - 2-for H gygr §16 net hgx fetrahydroi so-

qui nol i ne (Seg]é M? %X (la)é;,ph 6§ A‘.!.R}E?E'E&

(1R -1 -( &rimdtbhkmmhﬂr)yrz}f&rr@deﬁvl(éShyc(mhde\ndphgephate

prosphal kel oxy el ed do Lol AUKgL o uLRRLIfG a

- IU}\ ‘U‘

et hoxy- 1;2103phate$¢ahydr oi soqui nol i ne [(6 2 g) m p. 238- 241C,

[a] b2G -128.9(c = 1.0, CHC13)], pr oduced in analogy 25 with exanple

3 above, was diggol h ShlQr 0, M) uel Qe
fe ‘63?.%&)?% 209l T 2Bl ARBLI0 irre

solution were a opy am ne (

4- di met hyi-arfiigesy Al aF beh ) 200 Clﬁj?)hospbﬂk‘)lﬁé@ yhet Heltdrﬂoﬁﬂmi)%@dad'tﬁstl on

of di et hylghLer ophasPAt i+ AH Hh) wasAkbeRa SEALY 191 TRn 51 DAUIrSinanat er
(200 m.) was added. so The organi c phase was separated, washed with

hydr ochl o & - CaBiBuEes At a ROSRPILE TR IOPCERETRBHIE M d0elntbs/m

dryness. (Byec,resi due ayas ﬁwﬂaﬁrbﬂ@lué)y i ABE £QF @RhYo N thiel | €acigel
using eth acetate as eluent, giving, the

(250. X 6 32
5- 0- di et IﬁﬂmPOBH%sp‘%r FPrge ‘I‘W%yvee’é&e"é‘%l Fa (Fsrlg) i, a rapid
Tri met hylforemesbhangt (2h2 gicvids adeedtyo @R)-1-(3,4,5-trimethoxy-

phenyl}-2-formyl-5-hydroxy-6-methoxy-1,2, 3, 4-tetrahydroisc-

guinoline (see Figure 1).

15

EXAMPLE 4: (1R)-1-(3,5-dichlorophenyl)-2-acetyl-5-

{dihydrogen phosphate)-6-gthoxy-1,2,3,4-tetrahydroiso-

20 guinoline

1, (1R}-1~(3,5-dichlorophenyl}-2-acetyl~5~hydroxy—-6-
ethoxy-1,2, 3,4-tetrahydrolisoquineoline {(6.279), m.p. 238-
2416C, [a]p?® —-128.9°(c = 1.0, CHCla)], produced in analogy

25 wifh example 3 above, was dissolved in ethanol free
chloroform (150 ml). To the solution were added diisopropyl-
ethylamine (15 ml) and 4-dimethylaminopyridine (200 mg)
followed by the drop-wise addition of diethylchlorophosphate
(6 ml). After stirring for 5 hours, water (200 ml} was added.

30 The organic phase was separated, washed with hydrochloric
acid (0.5 M, 200 ml}, dried and concentrated to dryness. The

residue was purified by chromatography on silica gel {(250.X 6



s solution of (1R)-7.-(3,5-dichlorophenyl)-2-acetyl-5-(diethyl
phosphat e) - 6- et hoxy- 1, 2, 3, 4-tetrahydroi soquinoline (7.5 g) in
di chl oronet hane (50 ml). After stirring at roomtenperature for 17
hours, dichloronethane and (150 m) apd water (200 ml) were added.
The organi ¢ phase was separated, dried and to concentrated to
dryness, leaving a white solid (6.2 g). Crystal i zation from
et hanol - warerugjange efiR) -dediBte- di céllumma-, giving the 5-0-diethyl-
phenyl)Zg}y E}/.e SPhospt t hoxy- 1, 2, 3, 4-
tetrahydr O?S%%UAI rﬁl gjgl‘r Eg{]%% Q g \r}%fteié go?e) d, mp. 225- 228C, [a]
'20 -79.7 (c = 1.0, nethanol). 15 EXAIVPLE 5: _
1- (3, 5- di chl or 0* 4-hiypaeshypriemmdsilané ot A 9) 6wals fAdasdotret Aoxy- 1, 2 3
4-t et r ghyds 0hsQli R0kt RE- 12031 5 1PN
3, 5. -dichl oro- hydr(()xyﬁenzoa eéi%%}%éﬁ]eﬁ; Foit]égetam caf' loer?gf'e (60
g) and beHE%PW%rﬁd%ﬂ(% 1n{2)3r¢rizntrmﬂwm9r¢:cﬁ—mmaéloaoo7 Y wes
heat ed at 4b&h1ofRkthine O S ) ThEsSd LT e sy fdd tr%eﬁmdté,?&?,{ R6re

a

filtrate concentrated to dryness. The residue was cr ized from
met hanol , £95 gi VioRgS et Bighlerbeashrusgang, Sla@d‘l‘ﬂ)oﬁéﬁeﬁéb@t el2090alp q)

as a Wwhiversaldadd. e H4rH86€. pgaseA\nJE'sXEHfJﬁrélfedet B¥ked and
4- benz on§1h3 5-di chl orobenzoate. (1.03.0 pot assi um hydr oxi de (32

g) and®et AARCTAVELER (D0 YRSSHY l%a‘?)“gwéswg%*ier 0d 148t (Podri)t-enper at ur e
for 3 houtsysfﬁmalsetuamcmrdwastﬁ@ﬂ@fﬂﬂdﬁ@&egaﬁé)«imyn35$3 stk chh8ro-

R L e TG DR CE NS IN

dr| ed andteorrientrateguirmldngnedsss |@awvsng vﬁhhﬁmaybll@my 3,10 225-
di chl or ob;ggq’ C [ ?Izd (_?90 72, q) An anal i cal sanpl e was

anol) .
15
EXAMPLE 5: 1-(3,5-dichloro-4-hydroxyphenyl)-2-formyl-

6-difluoromethoxy-1,2,3,4-tetrahydroisoquinoline

20 . 1. A mixture of ethyl 3,5-dichloro-4-hydroxybenzoate
{100.0 g), potassium carbonate (60 g) and benzyl chloride (98
ml) in dimethylformamide (400 ml) was heated at 55 °C for 15
hours. The slurry was filtered and the filtrate concentrated
to dryness. The residue was crystallized from methanol,

28 giving ethyl 4-benzyloxy-3,5-dichlorocbenzoate (104.2 g) as a
white solid, m.p. 66-68°C.

2. A mizture of ethyl 4-benzylogy-3,5-dichlorobenzoate
~(103.0 g), potassium hydroxide (32 g) and ethanol-water (1000
30 ml, 8:2) was stirred at room temperature for 3 hours. The
solution was concentrated to dryness, and the residue was
partitioned between aqueous hydrochloric acid (1 M, 500 ml)

and chloroform-ethanol (1000 ml, 3:2). The organic phase was



obt ai ned by crystallization from ethanol, giving 4-benzyl oxy-

3, 5-di chl orobenzoic acid as a white solid, mp. 211-213C. s .3. A

sol ution of 4-benzyl oxy-3, 5-di chl orobenzoic acid (64.8 g) in

di met hyl f or manmi de 0500 ml) was treatgg with 1,1 - carbonyl diim dazole
(40.5 g) at 50C for one hour. The solution was cooled to 25C and a

. solution of 2-(3-difluoro so nethoxyphenyl)ethylamne (40.8 g) in

di met hyl f siriafi alel ©EbBoenhtytaths caddptesly dpaiviey Afdserzyibky+d g f or

one hour, R cMREYLE "‘@%u?agstd bl ﬁ?edArP%ﬂl‘é%QhX?it % é}go Qadrl ) and

t-butyl nethyl ether e organic fied with
aqueous hy#taersdhyc Céﬁfﬁﬂa?{m\ﬂat@@e) ftgm femhlaowbd iy ismgudelbsniwloxydi um

hydrox'de3@%“&1@Q&u@bénzg{éQQNQPQSCQQQﬁﬂﬂg@BngtQmégl ?S é}BIﬁe

resi due was purified by chromatography on silica 40 cm
usi ng di chl ororret hane-et hyl acetate (9:1) as eluent, giving the pure

ami de (84.0 g).3AP aPANFEPRaPE strhsnayloas Draiaetpisperepicat¢idat i on

from net hamals 4m An 8%&@1@)}@%&&&%&%%&5 eyQf LRG3 thﬁ rlorp:st ep
3 (4.0 9), d phosphorus oxychl ori de 15

heat ed un&éfgo?@fqlél‘lfiatzo "t 81 e Y& EPBNOHR Motre TR
concent r atsedutban dfa¢n6553 and:d e reshdue 20A5L Pk tdﬁ |20Q§ddbﬁ1.‘¢/&%ﬂ
di chl oro 25 igoo rrLg and agqueous sodi um hydroxi de (2M_ 200
m). ‘the™ Fg‘g e;sw g % d *dnd %r}eeﬂflfl%%%lfpamawgfﬂees@%he
~ resi due wad) puas faceddbyirepwioreat egraphy irisgl Esa @l hebrX 2 cm
Gl Uont - QrorEus RE% FrAG (0B P oaeotr sttt 67700 MY shdrhdfiine
(0.8 g) phretcedcthecor 8¢hgrlio §.’ﬂdepor1gama3: phase was washed with
aqueous hydrochloric acid (1M, 300 ml) fcllowed by agueous
15 sodium hydroxide (1M, 200 ml}, dried and concentrated to
dryness. The residue was purified by chromatography on silica
gel (8 X 40 cm) using dichloromethane-ethyl acetate (9:1) as
eluent, giving the pure amide (84.0 g). &an analytical sample
was obtained by crystallization from methanol, m.p. 99-100°C.
20 .
4. A nixture of the amide from step 3 (4.0 g), xylene
(50 ml) and phosphorus oxychloride (15 ml) was heated under
reflux for 67 hours. The reaction mixture was concentrated to
dryness and the residue was partitioned between dichloro-
2s  methane (200 ml) and aqueous sodium hydroxide (2M, 200 ml}.
The organic phase was dried and concentrated to dryness. The
residue was purified by chromatography on silica gel fG X 25
cm} using a mixture of dichloromethane and ethyl acetate
{87:3) as eluent, giving the imine (0.8 g) as viscous oil.
30 ,
5. The imine (0.8 g) produced accbrding to step 4 was

dissolved in methanol and (100 ml) treated with sodium



di ssolved in nethanol and (100 m) treated with sodium 34

bor ohydride at roomtenperature until no starting material remained
(TLC. silica gel/ethyl acetate). The m xture was concentrated to
dryness and partitioned between aquegus sodi um hydroxide (2M 200

m ) and di chl oromethane (200 mM ). 5 The organi c phase was separ at ed,
dried and concentrated to dryness, |eaving the crude secondary am ne
(Oi 75 9) (bﬁghryﬂhﬁﬂw&tmrgo?&em@ﬁ@}tpgé?ghﬂﬂl hbes’@dﬂt?.le;g( ﬁgiférga)l,s— )

t ol uene , an orm ¢ ac s.Jefluxed for ours
using a DEART a?'ﬂig”%t‘r ﬁb.ll%egerc]e/&?%‘%na?ﬁ t&ﬁ T HarRERt Y3t ed to
dryness, cdneautagtdcheof arpydsdeaindvpbvetiamea Peitweeh ausolsiti on of
the fornmyl deriyvative fr st 1s.(30 i.,n ethy cetate (50
m ) cont ésior?rlﬁrél }’E’-‘Oé)m(frlgﬁs?%?fl’ %tabngg‘r)\t pa¢ e‘%‘c&]/g?%)%ﬁ §11% (28? efV\)/as

react ed Wihehohyshiiogehasa widesqueesende dfigpabhddiementresietdore (100
ng, 10 %,.for haurs,. The m xtur filter t filtrate
Concentré¥g§es%gQH?vﬁ§ St %éﬁ%q& secgn&gafamlkg ﬁﬁfﬁp%} Qg

1- (3, 5- diwdslcons-adihydr oxyphenyl ) - 2-f ornmyl 20 ,

6-di fl uoronmet hoxy-1, 2, 3, 4-tetrahydroi soqui .nol .ine as a gum which
solidified by treatnment with diethyl ether, mp.173- 176C. 25 EXAVMPLE
6; (1R)-1-[3, 58di Bhiclordon- i Wirirvges (Phosphat Bpluene (100 ml)
phenylg] - ?a‘xfdorf%i@‘eﬁc%dzig‘ﬁﬂ fld01Qet BOXY)rol 3. Bodrs using a Dean-

t et rahydroi sogui noline 1. A m xture of ethyl

3, 5- di chI¥rPEkatFgRlr ogbsneate mEtpIexas Frrepot s SUfcc dFotifre (60
g) and i sieRKERY! th GE-ae1 &80 vHivieNadi Aty | f or manmi de (600 n) was
heated at 55 C for 35

7. A solution of the formyl derivative from step 6

15 {300 mg) in ethyl acetate (50 ml) containing two drops of

concentrated hydrochloric acid was reacted with hydrogen in

the presence of palladium on carbon (100 mg, 10 %) for iwo

hours. The mixture was filtered and the filtrate concentrated

to dryness leaving 1-(3,5-dichloro-4-hydroxyphenyl)-2-formyl-

20 6-diflucromethony-1,2,3,4-tetrahydroisoquineline as a gum,

which solidified by ftreatment with diethyl ether, m.p.173-
176°¢C,

25 EXAMPLE 6: ({(1R)-1-[3,5-dichloro-4~{dihydrogen
phosphate)phenyl]-2-formyl-6-(2,2,2-trifluorocethoxy)-1,2,3,4-

tetrahydroiscguinoline

1. A mixture of ethyl 3,5-dichloro-4-hydroxybenzoate
32 {102.7 ¢), potassium carbonate (60 ¢g) and isopropyl bromide
(80 ml) in dimethylformamide (600 ml) was heated at 55 °C for



15 hours. The slurry was filtered and the filtrate concentrated to
dryness. The residue was partitioned between t-butyl nethyl ether
(700 m) and an aqueous sodi um hydroxide solution (2M 400 m ). The
organi ¢ phase was .dried and 5 concenggated to dryness giving ethyl
4-1 sopropoxy- 3, 5- dichlorobenzoate (109.0 g) as viscous oil. 2. A

m xture of ethyl 3,5-dichloro-4-isopropoxy- benzoate (103.0 g),

pot assi um} ﬁya%&wé"hesélwrxamsafhég@rad apdnkerfidggetal , 8:2) was

stirred atcoh@@xmﬁa&raaetat BEPndEy. BnbOMS auENEaSPAIRANBS Lot ween
concentrated to dryness, and the residue was partitioned between

aqueous hydrBtht d‘ﬁt@Yéc?Hh?Ii ”IQIO BHD Y aBNAIRPRBT PG HP S FERRLAE 1000

m, 3:2). s?Shl&tDcErga(@M(; wdﬂaﬁle; WasedbiQthiaNghe 98GR liatied LQqdryness
| eavi n -iso 15 propoxy-3, 5-di chl orobenzoic acid (90.2 g). The

resi dug T RS F?eﬁr¥rieo°‘r‘ﬁ SEREMDI S Ry ef - {%LOFF)OPQ?‘\‘A Ago™

4- i sopr opexyhld;dbetizebtor pbEnz0iys aciwisasua white solid (79.2 g),

m p. 140- 142C. 20 3. A solution of 3,5-dichloro-4-isopropoxybenzoic
acid (61.5 g) in dinmethylformam de (500 M) was treated with 1,1'-
car bonyl di i m dazolZ rr(id:tﬂ:uéegc)f attiyQC3§ Drdiama oliodd ~ 1s‘|’ctte:o@ekyt-i on was

cooled to d ohutj on of 3-.benzyl oxy I

(56.0 9) P%ﬁgl ne h@loﬁblrjn%)l O%ﬁfgﬁ‘g%k)w{;@ﬁélg‘%(?ézg&g 8%1 Q}/ After
stirring WerevneSifomd, §h) ma>st Gk erves amarbomlmmrlanMeefbw‘:Bt er
(1000 m) . T -t t c rganl hase was
washed w thﬁﬂgquerl?)lus)él)%g‘lgi a%r P?Ea%rlg%%?fﬁ)l %%O%J]ﬁac)% 1’012'11 c? by
aqueous s68FUFHS MpGr EXFH@ZJ(OIMCI kotvwedn) aqdepes rirocbheeht ratied (Lo
dryness s@, | eeyiMg the kU AFdEKAI. 718d0a% VineQuUSTRLlor38ic

phase was dried and concentrated to dryness leaving 4-iso-

15 propoxy-3,5~dichlorebenzoic acid (90.2 g). The residue was
crystallized from ethanol-water (1:1) giving 4-isopropoxy-
3,5-dichlorobenzoic acid as a white solid (79.2 g), m.p. 140-
l42°C.

20 3. A solution of 3,5-dichloro-4-isopropoxybenzoic acid
(61.5 g) in dimethylformamide (500 ml) was treated with 1,1'-
carbonyldiimidazole (44.4 g) at 50°C for one hour. The
solution was cooled to 25°C and a solution of 2-{3-benzyloxy-
_phenyl)ethylamine (56.0 ¢g) in dimethylformamide {150 ml) was

25 added dropwise. After stirring for one hour, the mixture was
partitioned betweén water {1000 ml) and t-butyl methyl ether
(500 ml). The organic phase was washed with aqueous
hydrochloric acid (1M, 300 ml) followed by agueous sodium
hydroxide (1M, 200 ml}, dried and concentrated to dryness

30 leaving the crude amide (109.7 g} as viscous oil.




4. A mxture of the amde fromstep 3 (109.7 g), toluene (550 m) and
phosphorus oxychloride (180 m) was heated under reflux for 2.5
hours. The reaction m xture was concentrated to dryness and the
residue was partitioned s between dighl oronet hane (1000 m ) and
aqueous sodi um hydroxide (2M 600 M). The organic phase was dried
and concentrated to dryness giving the crude imne (110 g). 5. The
imne (110 g) pfoducdgtuceoridivhy enide efran waeP 3 olldi%Sobved in a

i xtur e ofoEbkanolsoant) (500 oihoAUELs LBLCANAIN Usgh (B00,J0) and

treated with sodlumboro dride roomtenperature until no
starting REEERF aﬂnqeérrﬁ?ﬁjétf‘ Epecz. sli'lfPLPtSa gt/ eaafficaceinteye wike

m xture W@Sn@@zﬂ@nﬁé’ﬂeﬂaﬁédd%%es@r MH@S@h@%s@aﬁé'ﬁals%%@t%iéé\@@cﬂ aqueous
sodi um hydr oxi de cg/g chl oromet hane (600 nl). The

organi & phakeesadt ﬁﬁ?’”a%té'@“edr@%@iodﬁd EBACRIM TN OSBRI yness,

| eavi ng t hedrexinte <aagoa@tarm anirhe §4R9ie) pRSsd iWa@OWs 10kl andThe ani ne
was converted into g 251 drochl or{de, which was isolated as a white
crystal | i A& P& Sf55° éﬁ“esﬁngéﬁ’angltq]'t?afzr‘é%?rﬁi"@r\ﬁaéléﬁ 9t ai ned

crystallization frommethanol, mp. 220-240C (dec.). 6. The
secondary am ne.( 5 e rat d fr hydr ochl ori de) roduced
according to step B° \}\g%n%“ dprﬁgu?#ﬁ‘(gf’og‘? 31 €588 "? and

t he saobut dosswasdriixed m\ixﬁumceﬁyhe&elrmlcaﬂe (S0, Ghig) adﬁssol ved in

hot et hangl, 319911 ? oﬂ} ? ur | ,one an
t enper at ur et)% or fLﬁour g% 2 ﬁ%m@ ea’% q‘f %dg‘}!re“dgoﬁig ?]al ned
crystals afereomdshed e tte emhahohO(mortnhgu e deiledegainery (&LGhi t e

30 solid Qiﬁl& g;eﬂ/%tﬁﬂ ﬁ)@ta@ez {gﬂ‘éjf%r %ﬁ&glvgg;%g% ngﬁég’t:?d @ from

et hanol (370 gave a wnite s
ryness and partitioned between agueous sodium hydroxide (2M,

15 400 ml) and dichloromethane {600 ml). The crganic phase was -
separated, dried and concentrated to dryness, leaving the
crude secondary amine (109 g) as viscous oil. The amine was
converted into its hydrochloride, which was isolated as a
white crystalline powder (59.2 g). An analytical sample was

20 obtained crystallization from methanol, m.p. 220-240°C
{dec.}.

6. The secondary amine {24.5'g, genexated from the
hydrochloride), produced according to step 5, was dissolved
25 in hot ethanol (400 ml) and the solution was mixed with
acetyl-D-leucine {(10.0 g) dissolved in hot ethanol (100 ml).
The mixture was allowed to stand at room temperature for 20
hours, after which it was filtered. The retained crystals
were washed with ethanol (200 ml) and dried giving a white
30 solid (15.6 g, 79.5% ee). A second crystallization (15.2 g)
from ethanol (370 ml) gave a white solid (13.1 g, 99.0% ee),

m.p. 188-192°C, [o]p?® =21.2° (c = 1.0, DMF}.




M P. 188-192C, (a)o20 -21.2 (c = 1.0, DW). 37 7. The
acetyl-D-leucine salt (12.4 g), produced according to step 6 above,
was partitioned between dichloronethane (300 m) and aqueous sodi um
hydroxi de (2M 200 m). The organi c3phase was dried and concentrated
to 5 dryness, |leaving the secondary am ne. A solution of the an ne,
toluene (200 m) and formc acid (20 m) was refluxed for 18 hours
usi ng a Dean- St dr kTE? AAretMeDréaesingn saikt (k% 4 Wwas eovreredr ated to

dryness, |<ﬁﬁ:\blrﬂgn(§ he f:QeBYk S85{ath¥eo st ;3 Wl b@tvﬁg ution of the
residue in ethﬂ acetate 10 Cont al ni ng

concent r at EFHPIPBRINESE; dgﬁellﬂl)\/\/ﬁ?d PEAR?E S\ﬂ?ﬂﬁmﬁwﬁr@gﬁeﬁel Nhe

presence afoopall aditemoegagatbohsd Gad GriePanbiobodWhIQWES: tdhe
mxture was filtered gand the filtrate concentrated to dryness. The

resi due’ was ¢ryst ajﬁaiviéé FRBNFRRAYRRS| 2P AgSPiryian ©F, 5bei chl oro- 4

15 i sopoprapimey phensn)e- Zzbor:ﬂyi aﬁrdﬂfdhﬁiw a3a121 326- rﬁﬁt raRy g 81,805
qui nol i ne 207. ; CHC13) . 8. A

a
sol ution oéol% %E&)gl)'ﬁur(ss “§18Fcﬁ| %?‘?P E[tials‘gp@bapr ‘0P8 re@‘ﬁ'—lon mixture
phenyl) - 2- Wa@f W*‘C@ﬁ*m@iﬁdxye 1 2yras st t Eéév&t‘r},@ﬂr’c@bst)qmﬂoldemgvaﬁl?veo a@) in

di met hyl f ar A s.freated wiih |ithium_hydri 350 nm)
at 80C for m nu{O QJtlQ}' wg T F°aS B%tﬂletﬁqﬁgtﬁ%% epﬁéggt 5.9 @)
was ad#ked camamen%dﬂ ot mbnoﬁva:sondwauretiecathylﬂ@aﬂ@ricQ&d’iﬁuwsa after

which th a 3 1 d_be € d hl
ac:g (2Me ﬂ??oéﬁz%&%\%sg@ l](;:)Irorgrncs\&?l% P %Weenn??ble%e 6%921%?0 gse

was washed®-wi #h Eagﬁuééﬁstg@dh%nmhy@hemx)}e:u(rzl\/wasmJrﬂe)reddan@d:rsend
concent r atmd b o &lIaoiRe A rd s 165 YR LS Y LELEG PYoas

crystallized from methanol leaving {iR)-1-{3,5-dichloro-4-

15 isopdpropoxyphenyl)~2—formyl—6~hydroxy—1,2,3,4-tetrahydroiso—
quinoline (4.2 g), m.p. 196-198°C, '[a]‘f” -207.7° {c=0.4,
CHC1,) .

8. A solution of (1R)-1-(3,5-dichloro-4-isopopropoxy-

z0 phenyl)-2-formyl-é-hydroxy-1,2,3, {~tetrahydroisoquinoline
(7.0 ¢g) in dimethylformamide (70 ml) was treated with I1ithium
hydride (350 mg) at 80°C for 40 minutes. 2,2,2-Trifluoroethyl
nethansulphonate (5.9 g) was added and the solution was
heated at 120°C for 20 hours, after which the mixture was

2s  partitioned between aqueous hydrochloric acid (2M, 300 ml)
and dichloromethane (400 ml). The organic phase was washed
with agueous sodium hydroxide (2M, 300 ml), dried and ‘
concentrated to dryness. The residue was purified by
chromatography on silica gel using dichloromethane-ethyl

30 acetate (9:1) as eluent, giving (IR} -1~-(3, 5-dichloro-4-
iSOPOPFOPOXYPhenyl)—2~formyl—6~(2,2,2—trif1uoroethoxy)~




chr omat ogr aphy on silica gel using dichloronethane-ethyl 30 acetate
(9:1) as eluent, giving (1R)-1-(3,5-dichloro-4-

. 1 sopop. ropoxyphenyl)-2-fornyl-6-(2,2,2-trifl uoroethoxy) 38
1,2,3,4-tetrahydroi soquinoline (4.0 g as a viscous oil, [a]D20 -50
(c=1.1, CHC13) 9. A solution of (1R)-1-(3,5-dichloro-4-isopropoxy- s
-phenyl)-2-fornyl-6-(2,2,2-trifluoroethoxy)-1,2,3,4-tetra-
hydroisoqhi%ﬂﬂ44néeFB@¥N%ﬁ0ﬁSWQGie@ﬂiﬂeoﬁétﬁa@k&ﬂ@4@ Hilpoows oiflr eat ed
with a soliH kon:-qb bor trichloride in dichloro- nethane(1M 24 m)
at -20C fgghlo ﬁ?nu?gsf' hém%2§%1ion m xture was kept at room
tenperature for 30 mnutes, after ao which dichl oromet hane (200 m)

and water (200 g1 ) . e, M-Xtzu B, Vi4Q }.xed for
20 m nutes, after mﬁ?%ﬁtﬁgﬂggB#égggk éﬁgsggﬁas éééaggggg%ﬁbried and
concent r apkeNWlo ~2dfgrees-4d@vng-trifluoroethoxry)~1, 2,3, 4-tetra-

(]-Fo'l'(ﬁ%é%dys%QLQ£91ﬁm§y@{@XXPhﬁPXEkhgbrOmethane (40 ml) was . _
fo.rnyl-6-(2,2, 2-trifluoroethoxy)-1,2,3,4-tetrahydroi so 15 qui noline
(3.5 g) as #fesnviphoussaloltiign pa]veen- Sei¢hklorige igHEIB)LoB®- The

4' - O di et hehRSBRO. 3¥Imderiivabhve Rf: theniSulst.anpe desarided in
step 9 above was synthesized as 20 outlined in Exanple 4, step 1. The
product WAEGUEE HpadkeRt af fesglstHmeratyre THy A% pénubgst A7EE was

035 ai rieﬁ i du ela,E:HﬁB_l’C:obr@éthatnléle (400 lelqi %P%’h&i&@g@@b%%ﬂg&éﬁ@bﬁ‘d@df step
1 W t 5 trinethyl bronosil ane basi cal, s described_in Exa e 4,
step o TR GHORHEE Veh ORISR deXen Shbr hUSTEEeT dort T banh.
38.9 (c=1tHb ommhbanchyse DAV At ddahbbiéd arhddicohbenphosghapyl at i on
of MAPK dryness leaving (lR}-1-(3,5-dichloro-4~hydroxyphenyl)-2-
formyl-6-(2,2,2-trifluoroethoxy)-1,2,3,4~tetrahydroiso~

15 quinoline (3.5 g) as an amorphous solid, [a]p”® -55° (c=1.0,

CHC13).

10, The 4’-0-diethylphosphoryl derivative of the
substance described in step 2 above was synthesized as
20 oulblined in Example 4, step 1. The product was isolated as

viscous oil.

11. The Title substance was obtained by treatment of
the 4’'-0-diethylphosphoryl derivative (step 10} with
25 trimethylbromosilane basically as described in Example 4,

step 2. The product was obtained as an amorphous solid,

[o]p?® - 38.9° (c=1.15, methanol).

EXAMPLE 7: Inhibition of the phosphorylation of MAPK
30  and AKT in DU-145 cells by (I1R})-1-(3,4,5-trimethoxyphenyl}-2-

formyl-5-hydroxy-6-methoxry~1, 2, 3, i-tetrahydroisogquinoline




30 and AKT in DU 145 cells by (1R)-1-(3 4,5-trinmethoxy henyl)-2-
fornyl 5 hydroxy-6-nmethox -1 2 3 4-tetrahydroi soquinoline 39 DU 145
cells (prostate cancer) were incubated over night with the title
conmpound in serumfree nedium After3dstinulation for 15 mnutes with
IGF-1 (50 nM, the cells were |lyzed and the |ysates anal ysed by

i mmunobl otting for phospho r MAPK and phospho-AKT. It was found that
t he phosphoryl U 9r4°> 6fLMAPKRIEERE? 9args eV Erast R aked eoYethi bi t ed

by the pﬁﬁ@t&“@ﬁtﬁfthgetiﬂﬂé okBERANE bar@ndpﬁeee @l@@@@ﬁarﬁﬂ@nner
with an 1C50 of 50 nM and 40 nM respectivel Pi crogodoph lin,

used as aSEPHHEEAER SPBwed WRUFEs0gh éﬁgu?ﬂdysl(b ) pMEpBro]iiE were

i nhi bi tiony#dd pivas phe- MARK Fakkli ¥ded by immancblrotting- for phosphd- -
d ai s 1. conpougd of the faollow nt\%qgeneral f ormul a 15%%}( R5 R4 R6
8 Bhy gt

| H2)n® PR\RPY BRREPRPRET - Wi fNBFeFre R4 M SPGA i8R CN;
trifl U?ro(i)ﬁﬁcg‘mﬂli (iNHﬁl/N'lG\é wdﬂggﬁggﬁ'l‘ Nlasﬁlﬂﬂ'}ﬁtd& I HOHQG: n NHCOOCHS;
am no y al ky a
(L0 ) P A P ohbe e RETR iR Pas L S AP b e
(C1- C6) al kit anCICss of 50 nM and 40 nM, respectively.

Picropodophyllin, used as a standard, showed an ICsp of around

30 5 pM for the inhibition of phospho-MAPK (Erkl/2).




15 C6) al koxy; (d-C6) al kyl-Rlo; (d-C6) al koxy-R10; am no (Cl-C6)
al kyl - Rio and am no (Cl-03)dial kyl - R10 mhereby Ri o desi gnates at

| east one Owe, OEt, OPr, A sopropyl, OH ON, NH2, ester groups with
(C1- C3)lal kyl , car bonat e gr oups mnth‘(@@-CS)alkyl R2 desi gnat es
hydrogen, Me, Et, CHO, ON, OH, Ow, COR9, 20 COOR9, CONHRO or
CSNHR9, wher eby R9 denotes (Cl-C4)al kyl; R5 designates hydrogen,
(Cl-c4)al kyl, OH (Cl- 04)al koxy, (C1-02)al koxy partly or fully
fluorinated, trifluoronethyl, hal ogen WME 41 R6 designates M,
hal ogen, (Cl-C4)al koxy, (Cl-C2)al koxy partly or fully fluorinated,
SMe or SEt; nis 1 or 2; R3'" and R5' each independently designate OH,
Me, Et, 5 Owel.ONecpapbliydonff uhkyfbllowingt gdnerailf foemaiet hy) : or
hal ogen; U designates N or CR2', whereby R2' denotes hydrogen,
(C1-A)al kyl, (Cl-C4)al koxy, trifluoronethyl or hal ogen; V designates
N or CR4', whereby R4' denotes hydrogen, 10 (Cl-C6)al koxy,

(Cl1-C4)al koxy partly aor full quorlnated (C1- ©6)al kyl, OH,
trifluoronethyl, hal ogen or VVdeS|gnates N or CR6', whereby R6
denot es hydrogen, (Cl- CA)aIkyI (C1 C4) al koxy, trifluoromethyl or
hal ogen; ~ wher Bivn_OX-tasi gna a group capable of conferring a 15
prodrug property, oup bé?hb sel ected anong phosphate
derivatives, ester : |carbonate derivatives and/or |inked
poly(ethylene gl ycoks) gder va Tﬁés and pharmaceutically acceptable
salts thereof; 20 with the fgfovision that the conpound of general

10 wherein
Ry designates H; OH; CN; trifluoromethyl; NH,; NHCN;
NHCOCH3; NHCOCH;CH;; NHCHO; NHCOOCH3; amino{Ci-Cg)alkyl;
amino (Cy-C3)dialkyl; ({(Ci-Ceglalkoxy; (Ci1-Cg)alkyl; carbonyl-Rg
wherein Ry designates hydrogen, (Ci-Cg)alkyl, (Ci-

15 Cs)alkoxy; (Ci—Cg)alkyl—-Rig: (C1-Cq) alkoxy-Rig; amino{C;-Cg)lalkyl-
Rip and amino (C1-C3)dialkyl-Rig whereby R:o designates at least
one OMe, OEt, OPr, OIsopropyl, OH, CN, NH;, ester groups with
{C1—C3)alkyl, carbonate groups with (C;-Cs)alkyl;

Rz designates hydrogen, Me, Et, CBO, CN, OH, OMe, CORg,-

20 COORgyg, CONHRg or CSNHRy, whereby Rg denctes (Ci—Cq)alkyl;

Rs designates hydrogen, ({(Ci—Cai)alkyl, OH, (Ci-
Cq)alkoxy, (C1-Cz)alkoxy partly or fully fluorinated,
trifluoromethyl, hélogeﬁ or 0X;




formula (1) is not:

1- (3, 5-di chl or o- 2- net hoxyphenyl ) - 6- et hoxy- 1, 2, 3, 4-

t et rahydr oi soqui nol i ne,
1-(3,51dichIoro-2-nethoxypheny|)-6-Weﬁﬁoxy-1,2,3,4- 25
t et r ahydr oi soqui nol i ne, '

1- (4- met hoxy- 3rp-dk sRGhwt @hany) )ndrefroxy tE—mgh BOXYxy, (Ci1-Cz)alkoxy
1, 2,3, 4-tetrahydroi soqui nol i ne,

1- (4- netPd%yL 8, B df wet hyf brehinated 6- Hersd RoXEt /
1,2,3,4-tetrahxd58i§oggi oline, so

1- (4- et hoxy- 3,'5-di mef hyl'phenyl ) - 6- et hoxy- 1, 2, 3, 4-

t et rahydroi sogBihadnaeRs'l 'eacMdArndependently designate OH, Me, Et,

1- (4- et hoxy- 3, 5- di net hyl phen - 6- met hox _
1,5,314-$@%¥a ArRE ¥%£|f#%i% §Euor1nagéd, triflucromethyl or
1- ( 3- chl s Dogaiet hOXY- 5- et hyl phenyl ) - 5- et hoxy- 6-

met hoxy-1, 2, 3, 4-t etrahydr oi soqui nol i ne, 5
1- ( 3- chl or o- 2- Heflaskynatadét NyPpheRyl ) -HisrehneRfodpnotes hydrogen,

1,2, 3,4-tetr hsoqui nol\i . )
T (et ro ) Bt Rsky (Bt neY Sy (S eyl o halogen;
1, 2, 3, 4-tetrahyddessgnatasl Nner CR,', whereby R;' denotes hydrogen,
1- (3-chl pro-2- hoxy- 5- nmet hyl_phenyl) - 6- met hoxy-_ 10 ,
1 2.3 4 {REEKBTEbqUrHOH e K ST R T icert I ginesi e Hée
the conpound 8f1, @eneral: AdAdm vl ,i halQlgeh G¥mgund according to
the follow ng general fornula: 15 R7 Rg (CHA

W designates N or CRg', whereby Rg' denotes hydrogen,

(C1—-Catalkyl, (Ci-Cy)alkoxy, triflucromethyl or halogen;

wherein OX designates a group capable of conferring a

15 prodrug property, said group being selected among phosphate

derivatives, ester derivatives, carbonate derivatives and/or
linked poly(ethylene glycocls) derivatives; and

pharmaceutically acceptable salts thereof;

20 'with the provision that the compound of general
formula (I) is not:
1-(3,5-dichloroc-Z-methoxyphenyl) -6-ethoxy-1,2,3,4-
tetrahydroisoquinoline,
1—(3,5—dichloro—2—methoxyphenyl)—6;methoxy-1,2,3,4—
25 tetrahydroiscoquinoline,
1-(4~methoxy-3, 5-dimethylphenyl}-5-ethoxy-6-methoxy-
1,2,3,4-tetrahydroisoguinoline,
1-(4-methoxy-3, 5-dimethylphenyl) -5, 6-dimethoxy-
1,2,3,4-tetrahydroisogquinoline,
30 | 1-(4-methoxy-3, 5-dimethylphenyl) ~6-ethoxy-1,2, 3,4~

tetrahydroisoquinoline,




NRz WUR-~~ii Ro 20 wherein R2 designates hydrogen, M, Et, CHO
CN, OH, Owe, COR9, COOR9, CONHR9 or CSNHR9, whereby R9 denotes
(Cl-A4)al kyl; R7 designates hydrogen, (Cl-C4)alkyl, OH,

(C1- C4g al koxy, OCF3, trifluoromethyl4ér—hal ogen; 25 R8 desi gnates
Me, (Cl-C4)al koxy, OCF3, SMe or SEt; 43 - nis 1 or 2; Rioand R11

each i ndependent l@/—r@l@&h@a@w Qﬂlr&@uhﬁphe@@) -8k hd#y 4 | uor onet hyl
or hal ogen; U deS|gnat es or CR2', whereby R2' denotes hydrogen 5
(Cl- C4) i3+ (ﬁﬁt@@)hm%éfoq%rm%net hyl or hal ogen; Z designates

N or CR12 , r ]ﬁrﬁ? al
(C1-Co) al kyl, p?y u%?%%ﬁe&ﬁl%y Qﬁg oh ﬁeﬁd)es%(gér(ltat esyl\? or
CR6' V\An@“témxyRﬂ mé)(ﬁ@ﬂmmmsdmrﬁdl_)mdgyl (C1-A4) al koxy,

o buer oot by LS R0ST, i han ERIPERMICA ), deeal s e s

NH2, amlncg( @1-4C%)etram dl@%—q@)r@lqlné(yl CH20H, COOCHS OCOOCH3,
nmet hyI or 3. The corrpound of cI aim1l, having the follow ng

gener al forrrulja'@‘rth@fp Renqpyxy-5-methylphenyl) -6-ethoxy-
1,2,3,4-tetrahydroisoquinoline,

1-(3-chloro-2-methoxy-5-methylphenyl)-6-methoxy-

10 1,2,3,4-tetrahydroisoguinoline,

and with the further provision that the compound of
general formula (I} is not a compound according to the
following general formula:

15

Ry
Rg
((|3H2)n
NR,
W = |U
,//L§§ //l\\
R11 4 R1o
20 wherein

Rs designates hydrogen, Me, Et, CHO, CN, OH, OMe, CORg,
COORg, CONHRg or CSNERg, whereby Rg denotes {Ci-Cylalkyl;
R; designates hydrogen, (Cyq-C4)alkyl, OH, (Ci-C4)alkoxy,
OCr3, trifluoromethyl or halogen;
25 Rg designates Me, (Ci-Cq)alkoxy, OCF3, SMe or SEt;




NR2 '"WURS V-R3" (Il) wherein at |east one OX group is present in
R5 and/or 20 R4' thereby conferring a prodrug property to the
conpound of fornmula (11); and pharnaceutically acceptable salts
thereoii. 4. The conpound accordi ng‘t63aﬁy of clainms 1 to 3, 44
wherein R2 designates Me, OH ON, CHO COR9 or COOR9. 5. The conpound
according to chaim 4,onwhefein R2 desig- nates Me, ON, CHO or COWe. 5
6. The conpound accordl ng to any of clains 1 to 5 wherein RS

desi gnat es hydRegérd Ke: <o Hlerpadendordasionate fiy Mmpdifnd

accor di ngyd 0 Gy, Oftﬁlf@_b%&-ognett@ly@ A0 puheLein R6 designates OCHF2,
OCH2CF3,” OVe or CEt. 8. The conpound according to any of clainms 1 to

7, wherein R5Udéssgg|aa’ess®1( o OH-RAYy.drdgarelor Ralke deawd eR6 hydesognat es

OCHF2, 2 or, ) 9. The ound ording.to any of
ool s 10 ) A LENE ol i) ke e PRARs ATty THAEEsRA: o
chloro, bronoz esi&hetes WGF2crZ0, 1Qhe'fabyCQQPQ:l—B’1d31ﬂ£§Qf}diﬁggérQ,
any of clains 1.to 9, wherein R3 and R5' are identical: or

desi gnat €s1-Clsl BLECXBr  bFuTiy,) 2aky IR OHdedirgfates oome hyil OrTﬁélégﬁﬁound
according to th%ﬁé%&%@é%%ﬁ%gzaﬂd witerdBy, Fesianatesbalh-ehkar o,

bot h bronp or
(C1-Cs)alkyl, (Cyi-Cy)alkoxy, trifluoromethyl or halogen;

10 and pharmaceutically acceptable salts thereof.

2. The compound according to claim 1, wherein R; is H,
OH, NH;, amino{C;-Cs}), amino (C;-Cs)dialkyl, CH;OH, COOCH,,
OCOOCH3;, methyl or Et.

15 3. The compound of claim 1, having the following

general formula (II):

{IT)
wherein at least one OX group is present in Rs and/or
20 Rg' thereby conferring a prodrug property to the compound of

formula (II); and pharmaceutically acceptable salts thereof.

4. The compound according to any of claims 1 to 3,




12. The conmpound according to any of clains 1 to 11, wherein U and W
designate CH and V designates CR4'. 30 13. The conmpound according to
clainkiﬁ, wherein R4'" designates hydrogen, OH, chloro, brono, M,
OMe, F2 or OX. 45 14. The compoud according to any of claims 1
to 13, wherein R3', R4'" and R5' designate Owve; or R3' designates

chl or o awite Rdin apd 6 i desdiagnates Q¥e; T, RHO,dexirgnatesodbrhydr ogen
and R3' and R5' designate both chloro, both brono or both OCHF2. 15.
The conpound according to any of clains 1 to 14, which is the (R)-

or (S)-enanti ogerrhd6cofB8uRQMBEBY9hgCtal FBalnt 2, 1pnYASRCRD desig-
preferred 10 carbonate derivatives arg - OCOOCH3, - OCOOC2HS,

- OCOOPr opybtes BOPOCHppEBEPYbr €QTOOBU, - OCOQ( m COONa- Ph),

- OCOOCH2CH2000Na, - OCOOCH2CH2N (CH3) 2 17. The conpound according to
claims 1 to 15, wherein preferred phosphate derivatives

are(1R)-1-(3, 465 Thet EbiBbhANYRBEBYH)Ing- tor Ml 55 (diByfEogeno 5,
phosphat e) - 6- net hoxy-1, 2, 3, 4-t etrahydroi soqui noline, (1R)-1-(3, 5-

di chl or opHBRYEIL2RS siegAImR SR HyerEsn pHéspHfe) -lrlogen, OH or OX
di fl uoronet hoxy-1, 2, 3, 4-tetrahydroi soqui noline and (1R)-1

[ 3, 5-di chl oro-4-(di hydrogen phosphat e) phenyl ]-2-fornyl-6- 20

di f| oor onet hoxy: 1TRe3¢dmpetindhydeorddqyi hol eng afdcihgms 1 to 6,

Gor i Tat | VELSPRRR Shateat et Iy e cipiastve. QP 6% ORbr cof - 16, The
conpound according to any of clains 1 to 17,

8. The compound according to any of claims 1 to 7,
wherein Rs designates 0OX, OH, hydrcgen or OMe; and Rg
designates OCHF;, OCH,;CF;, OMe or OEt.

15

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

wherein R3' and Rg' each independently designate chiloro,

brome, Me, OMe or OCHF,.

20 10. The compound according to any of claims 1 to 9,
wherein R3' and Rg' are identical; or Rs' designates chloro

or bromo, and Rg' designates OMe.

11. The compound according to claim 9, wherein Rs' and

25 R5' designate both chloro, both bromo or both OCHF-.

12. The compound according to any of claims 1 to 11,

wherein U and W designate CH and V designates CR,'.

30 13. The compound according to claim 12, wherein R;'
designates hydrogen, OH, chloro, bromo, Me, OMe, OCHF, or
OX.




25 wherein pharmaceutically acceptable salts are produced from
acidic inorganic or organic conpounds, or alkaline inorganic or
organig conpounds. - 46 19. The conpound as defined in any of clains
1 to 18, for use as a nedi canent. 20.4°USe of the conmpound as defined
inany of clainms 1 to 18, in the manufacture of a nedicanment for the
prophylaxis 5 or treatment of a disease in which down-regulation or

i nhi bi tion of the expression or function of the 1G-1 receptor LS

beneficial. 2114Th&hgs&CBPEBPEI AGCPEIEREi hP281YWAEr ELA1RAeldFSedse

is selectgdeleom gl] ®yoldderateqdissgages sMeh 88 RANCALsidfates
atheroscl erosi s, restenosis, i nfl ammatory di seases such as

psor|a5|schégto|ﬁndnB4U|@@®S%§ S%KSlqﬂﬁtﬁhéwﬁﬂt@ﬂdRaftﬁﬁSEUSateand
transpl an ection, eutical  conposjtion conpei JLhe
compound BYIERGShr Sitafi 4080 BRI R s ST St SO

accept abl sragpuvanturdj | uent or carrler. 23. Articles contalnlng t he
conpound of any of clains 1 to 18, and a chenot herapeutic agent, as
a conbination for the sinultaneous, separate or successive

adni ni strationgin %getEgmbgﬁﬁapgcggfﬁéﬂgsﬁésgn:”o%hhﬁglms

down- regulatlon or 1 nhi tion o Xpression or unctlon o%4fhe
| G- 1 regeptiorissthben@f+conl (SP4endseiahet he conmpound of any of
claims 1 to 18, as a pharmacol ogical tool in the devel opnent and
standardi zation 25 of in vitro test systens for the eval uation of

t he erfects of 1enhirbit ebgpetinaebl eyslifsact t¥i 1y, i Phkabohapeb¥erred
anl nal s.

10 carbonate derivatives are —-0OCCOCH;, —-OCOOC;Hs, -OCOOPropyl, -

OCOOIsopropyl, -0CO0OBu, -0CCOC(m-COONa-Ph), =-OCOOCH»CH,COONa,

-OCOOCH,CH2N (CH3s) 2

17. The compound according to claims 1 to 15, wherein
preferred phosphate derivatives are(lR)-1-(3,4,5-

15  trimethoxyphenyl)-2-formyl-5-(dihydrogen phosphate)-6-
methoxy-1,2,3,4-tetrahydroisoquinoline, (1R)-1-(3,5-
dichlorophenyl)~2~formyl-5- (dihydrogen phosphate)-6-
difluoromethoxy-1,2, 3, 4-tetrahydroisoquinoline and (1R)-1-
[3,5—dichloro—4—(dihydrogen phosphate)phenyl]-2-formyl-6-

20 diflourcmethoxy-1,2,3,4-tetrahydroiscquinoline and their
corresponding 6-(2,2,2-trifluoroethoxy), 2-cyano, and 2-
acetyl derivatives, and pharmaceutically acceptable salts

thereof.

18. The compound according to any of claims 1 to 17,
25 whereiln pharmaceutically acceptable salts are produced from
acidic inorganic or organic compounds, or alkaline inorganic

or organic compounds.
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19. The compound as defined in any of claims 1 to 18,

for use as a medicament.

20. Use of the compcund as defined in any of claims 1
to 18, in the manufacture of a medicament for the prophylaxis
or treatment of a disease in which down-regulation or inhibi-
tion cf the expression or function of the IGF-1 receptor is

beneficial.

21. The use according to claim 20, wherein the disease
is selected from cell proliferate diseases such as cancer,
atherosclerosis, restenosis, inflammatory diseases such as
psoriasis, autoimmune diseases such as rheumatoid arthritis,

and transplant rejection.

22. A pharmaceutical composition comprising the
compound of any of claims 1 to 18, and a pharmaceutically

acceptable adjuvant, diluent or carrier.

23. Articles containing the compound of any of claims
1 to 18, and a chemotherapeutic agent, as a combination for
the simultaneous, separate or successive 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.

24. Use of the compound of any of claims 1 to 18, as a

pharmacological tool in the development and standardization

of in vitro test systems for the evaluation of the effects of

inhibitors of cell cycle activity in laboratory animals.




