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| SOQUI NOLI NES AS I GF-1 R I NHI BI TORS FI ELD OF THE
| NVENTI ON The present invention relates to novel

wa@ eovpoeaids capabl e of down-regul ating or i nhi bPCT/MEROGdN®2474
expression or function of the insulin-like growth
factor- 1 receptor (IG-IR) . The invention is also
directed to pharnaceutical conpositions and net hods of
downr egtFRUIRTHES i IR BATLVAY ASGICT RReBHE3 SR or
function in order to prevent and/or treat cancer and
ot her abnormal cell growth, and netabolic as well as
bl oogh ves st folifekatben disorders, in which
uncontrol | ed expression of this receptor is observed.
BACKGROUND ART The insulin-like growh factor receptor
(I Gl Rpissane lqtve%%tkﬁaﬁélar@tﬁca@l%vfew eérnpeulkarlaa%ﬁj

receptors present in humans [Review Structure and
Pre@mied iasmpsfundse chppele ¢hsdawnrreiond agiout Ar f behigriting

thé e&%&‘e@smﬁ %ﬁ%%t?gnaof Lh(eel lnsuh./% lkkfee Mth Fhetor-
2000) 1050-1093; Insulin-Li ke Gowh Factors Kl uwer

1 m@%me‘cmrc (I Ferid. PObEi srnmrsta(ozooe) alpdi gorecte@Rul t h,
ph%maczé{m&%.alle m%sa.@g]gngaﬁ(r?cl? tlgodg laf dg’\@H—ef'&%ulatlng or
[ cells Iackrn

evi dence and st es on g the
inhdeeping I6Rd Rderprstpsatedt Hamndtilops inequfieedtd grrevent
It h, n te condit] f
R h Thaseros et O A Soys o Aey e
meu@a@(ilcggaﬁ) wma B26plooAnvesgrlessicdn fofrathedi @rders, in

whi&‘?etﬂli@cfnano‘itl%%t %x?;%l Lss b8 {@ ahaRt ‘%%'c% and §§e£E§séere*&e

a requirenent for e establi shrent mai nt enance
the t ransf or ned phenotype both in V|tro and in vivo

gﬁﬁ%s ,,. Bi ochi m Bi ophys. Acta 1332 (1997)
105 %%2? evera invitro and i vivo studi es have
denonstrated that inhibition of the expression or

funCHf_) n%eé cI r%q%entlogc‘fgt% bt @Jvc‘eqrﬁantth%f ome

trans e “and S tunour cell grow h.
aS§het$eohnrqméycw§@@4Vﬁ00he%efsﬁmdﬂessamelaaellcant the

ra [,ng.,ant i hodi es[ Kal e e
colhEak) AU%PL 100 SRLERLER Al By e CBREREa T e
enﬂgtd@ﬁg) 6237- 6241/ De Leon D.D. et al . Gowh
Factors 6 (1992) 327-336] , antisense oligonucleotides
[ Resnicoff et al. Cancer Res. 54(1994) 2218-2222;

Andr s, ibsuWn-ktkalgrodth Chchor Oeodptol9((Z601LR) is
onytl Do AT J0B7 135 303 A RGOSR b6 Rt ants 1
hu{né}uﬂrrblk@\siw etstaiuctu@anaed Resct i56( b¥F96hed0¢Be4D2)sulin-
llgeL8 r%%% EanqT relgep Sx. N‘?tllj dA‘Cmasd ets%ll ygf%‘l?ll(ﬂg:?gdl)ife
Sci. 57 (2000) 1030 1093; Insulin-Like Growth Factors. Kluwer
Academic/Plenum Publishers (2003). Editors: LeRoith, D.,
Zumkeller, W. and Baxter, R.C.). Genetic evidence and studies
on cells lacking the IGF-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(1997)
105-126]. An expression of the IGF-1 receptor protects cells



10

15

20

25

30

et al. din. Cancer Res. 4(1998) 2647-2655],

triple-helix form ng oligonucl eotides [Ri nninsland et
w@bkeo7M2ae7r Natl. Acad. Sci. USA 94(1997) 5854-pPGBHEE2006/002474

anti sense raRNA [ Nakanura & al. Cancer Res. 60(2000)

760-765] and RNA interference using a double stranded

RNA [V. M. Macaulay et al. WD A-03/100059] . The use
Trep 2R EHse 200 G6RTE| £6t PRIed U IAsIERE £AE Figr-gstab-
11EBREPNE UnEXRSESNARcENcKef R | NAGKERTrBAS pRERSL HOWML LD in

.reverse the epidermal hyper proliferation in psoriasis
ViLEQ| IHE JrCy iy dRghBagerap . eWNatl- BiioIcédRinof1iorhge 20002
13821¢B&61). 10en 2¢hegukatkon of $hed Ghal iheeephosc i d

possi bly al so have beneficial effect with respect to
haye seerats irdiedadharapeb el koen ipatiey efprersioshammiame-
ti6h & thdPBERG19ALL90:63L, 85, 'ﬂhe@%r@k@%?ﬁ&&%@é{&ype
A t a Crc. Res. 86(2000)

restinosis [ A Bayes-Cenis e : . . (
ang 2Enh Y|t igmoeuretdi draveihr iThe HeFhpippeRardee@timlthese

stdd.{@yvir}%ludg%(egx‘%%)li%?ﬁé'Modi@@e KGrebi E€GEPL P1
systemis regarded as an attractive target in the
Capreyefes orfdnd®dn ©bdatrhedd: dirtdia@as€slt hat afe Cancer

redePEAPRIH 0 0N 2% @%AAESBLONOF, %’.%,'@WEFSSEQBW% Fh&eors
| GF-1 receptor for their proliferation [L. Long et a
6 (1T ei2 Resddrn clans362998) o LDDBIGP L iRes BRsengecff et

1T BIEGE 14,1 -bodg B e bl ar a1 o
" Endocr | ngb7é((%%8)&§%§§9é%%g9§%21%2; e Ba@au ay'et 7
Clap. Pmeral-s 1H(200d0gERE 92020200 Whi4B29-P4040t al. Antisense

7 Sa) i I 1| es > 3) caative
TS aas TGl s, e ol h Al e e
muR2nt P30} Ambkosdiol e efl . sGbstanchss. FEMBA26yr phostd 1) ;

en,.cl.ai to -r ate. or Jnhigbi
Pr%%?'eg@l (r)EnL (ﬁ!'tﬁﬁ%olc@:- wéc/g%%%‘r %\ﬁ F-[’}ég%r P?égg‘g??aﬁmw
21Ehdokei srol dgy 38(11997)in14273ddB8FeG 4 (BOAM e64T-2655],

Lochem stry 39(2000). 15705-15712: G.. Blumet al .,J
exEb B O RTS8 005 00 A AT P RR aR A a6
Proft Ve he. tAagehostdins UsRe 98 hed97) AR Sdethivvidly enttsdise

S . that_ th Cross-re A _Lpsulin .
neSLSL SRR |1 L1 ELRSEEL LR A HE8-VESY Lk no
inKant @red@enensionn setidoable Bbrandeel IRNZEMOCT iNMHH0Qpy et

165(2000) 131-137] that tanoxifen, at high
aleofieettatiB>Has the ability to down- regul ate or
inhibit the tyrosine phosphorylation o f the IG--IR
b-subunit, thereby blocking downstreamsignalling. In
US pabentss, @BRBISBIse glpgapeeleodtitaertgadyphibiy| the

1GHL €8receptor expression in keratinocytes has been shown to
reverse the epidermal hyper proliferation in psoriasis le-
sions [C.J. Wraight et al. Nat. Biotechnol. 18(2000) 521-
5267.

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

diabetic retinopathy {[L.K. Shawver et al. DDT 2(1997) 50-63]
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substances are descri bed as antagonists of the | G-I

receptor. In cell growth inhibition studies on MCF-7
wW@ara7REHe10 cell |ines the substances showed |PEI/IB2006/002474

activities. In the patent abpplication WO 02/ 102804 A |

it i1s denonstrated that podophyl | otoxin,

deoxypodophyl | ot oxi n, pi cropodophyllin _and

as JBS %Y 7 T rOBEGSRYREPA L Ar X 8t HidSie (AnBareFieeRit ot al.

cikBhi Ret orgs @foolohe 1bG6F1 80T e8Pt Heumatoid arthritis
Deox%plcropodophyllln has_previ ously Akahori et al

[J. Pehbrh a#ﬂuﬁﬁnaJBuplImQB?ib72§7if%UMilgéf4b%@ﬁ9§homn to
be superior to deoxypodophyllotoxin in retarding the

death of mice inoculated with |ynphatic | euken a

L1218heNeCHek Heafiesthost saetronis herwassied wéEs 2pr spbsedtive
takBot Nt PAHSH: A0RLLGAL A, U0 OZL1QRE05 Al gl Lok 2o 8hown

at al so acetyl podophyl| ot oxin, epipodophyl | otoxin,

argodephydd vt GroRdaRdPr4<s s emred hydl odephyEEot oRi il aee IGF-
1 PQE§$E0f7¥Bﬁnﬂﬂé ?Eo&bfe££¥i ﬁﬁogBR%[¥kaEh0nCanéék Re-

two patent applications (WO 03/0481
s5eg7FH92B 0P A ) lé?%uﬁ@é?r oR PyR$eHaH M BIECHV A (Y286 ark50-
158esgriped a5 'E%dlé'lat% S00%: 508 '@Zg'usfr_eﬁ@@%?r% 102; V.M.

However, these pyrim |ne derivatives have shown
Maﬁéé%ayeﬁi IR ddkmalrsegm arrageretd020pl) \/\0930@27‘@%@4 (DU
. PO PHARN QO di Sgﬁo%esMéwaen A Sulstibhykeds13-g49;

tetrahydr0|squ|no i'ne conpounds.” Thésé conpounds are
Mifsesees i i tshe atr @dt méAncet Yatl dUQOSdUr gRdgkéal . and

psychiatric disorders, (e.g., ADHD) by bl ocking the
reupt ake of norepinephrine, dopan1ne and serotonin. WO
2004A064996s (HMXEVAR taBresef sesed ot cartpomids  bbkuaghagn
e _ It ut . -
oAt D S RS sapagpeign of wne
IGFnhlbﬁ¢@ﬂtpnﬁ[M:h@aWMSlbsnetlkb ghnmmdrlhaébgv 138 (1997)
co nd n_be .use re £
0 P hontont o adas siSClER U aydho! PERTEEG 82
G. aBﬂem|QSOibrdB|§1@ﬁd gbeonmegaly . 2&@302Mm@28640454] “The
r H % Tk9N§ A@»aggfqh%ligo%hgcys$19§ in cell

Speci |c cyc erej e carbon a
sypbsm$|mm$19uan¢h@y chase EFSCtonﬁﬂg&m&tBoapliorreceptor

inhibition of the insulin-like growh factor-1

receptor. Said compounds can be used for treatnent of

| GF- IR deperegentddigedasesedsith Bsnicandewengsbni asi 8.
nofL ! BELPSLELOSI,S 09, ATEOTRORYy AP S5T" LAY COIROUI Ly,
at high concentration, has the ability to’down—regulate or

inhibit the tyrosine phosphorylation of the IGF-1R f-subunit,

thereby blocking downstream signalling.

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.
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China Raju B et al . ("Quinone nethide initiated
cyclization reaction: synthesis of 4-aryl-1, 2

WO 204/029\0T ahydr oi soqui nol i nes” TETRAHEDRON LETHERB32006/002474
ELSEVI ER, AMSTERDAM NL, vol. 45, n 0 40, 27 Septenber
2004, pp 7487-7489, XP004561736 | SSN: 0040 4039)
di scl.os t he s nt hesji s of 4-aryl -

, 4- t &Y &R PG EBR R GRS \V’Qr;()?éé%i?% M st tyis femon-
st&iaﬁ:ld:dgeﬁatabbﬁﬁp@yfld?ccﬁddlnnoﬁgog?}tugdi TR NGk Br8po-
g 3 i C-C hond formation. EP-A 07 (PFIZ 7€ f

PEYaf-dB PBdt%??%WR&H%ﬂRﬂii@PﬁéﬂFﬁea%%nﬁhhﬁa§Vﬁhandaeéfl~

ciestr 0ganLagent st s @ngﬁ@@ng98b§£§®rE”ELJ%%?lcro g?ﬁ%lln

pharmaceutical uses theréof. Said conpounds ar

haFoPrFVéﬁP?ﬁé o - prehentli 98§ 8Besthgm. brheast. @aﬁéer20 1972)
116%9t20peN 05ksn SRWIABLY 1RSI 09§59'%%Q%ié%%%Fgg§§%§8t0x1n

prostatic di sease, and the |ke
In( AR&PyHéRBNTtISe . dejthhadyindes ABACHER ErdoYidi d yeohpoindseu-

keWikh1,syipri g nr%&’halrm&rp\é%dabgoﬁ R dawnregul @JSI P%&?fﬁed'

activity. There is, however, stifl a need
down -regul ati ng conpounds as alternatlves to t hose

deSC&hb%ﬂe'BaPQE{QH%QQ&&QQQ%4%036§/?6§§ %h?daw?%gsho

roved aqueous sol ubi | as we Fent
L’“6F=ry§|1€<él| agpEy heedasivild oppsper t ﬂespodrcrmwrirl@g@mun, podo-

phymygﬁbkgﬂeaéﬂﬁ @Icﬂ%g%%§h ng?Mgfﬁaﬁggﬂg%rgl%gtghghln—

R down- regul ating activ ereinth
hibpsgEsi aenthe | Kdf pifothensharpglsuteessful |y sol ved.
SUVWARY OF THE | NVENTI ON The obj ect set is achieved by
t he conpounds of the following formula (1) :(D wherein
R i a@sutéﬁa?ééelhydarmgf@mat@qn GN; 08/ 04813bridnet imylinb;er of

pygggﬁgl%%f%#CB )a kyI ; aE?%%%%%§£§C§35kgﬁﬁgtors ©

1GFL- C@‘}‘%}Pk@lky HqvGive@s) &hkyk pyx:mm)mﬁl dRravehéres nhad

Shgw s yal kfk%(ﬁ;ﬁggd%wn(g %‘@% E%C?‘ﬁé(lg,y g?n) ngl l(<ony,

1 C6)a|ky| -Ri 0 and am no(Ci - C3)d|alkyl -Ri o wher eby
R O desi/anabes alod A5 006 OB, OFL, S0RLOPY!
OH, D~ 65t et gr oups &n { ) &1 dVlge(:Sagﬁonate
he@ﬁéapscwcp hcc(r@am)sawyh $ufﬁr:d£sugryatm$>r(m/hémm—1m
dolAL DB, @ Q%! gr% : hydrogen, (G -GC5)alkyl,
C}& %%ﬁé ¥ \ l<}'NHCH 3, N (CH3)2, NHCN, NHCOCH 3,
There is, however, still a need for IGF-1R down-
regulating compounds as alternatives to those described in
PCT/CH2004/000147 and elsewhere, with e.g. improved agqueous
solubility as well as different physical and metabolic
properties. In addition, there is also a need for prodrugs
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



NHCOCH 2CH3 , NHCHO, NHCOCOCH 3; R2 designates (when

R3=R =H): hydrogen, (G -C6)al kyl, CN, CHO COOCH 3,
wWEBOTRACH3, COCH 3; R3 and R4 designat e hydr oREnIB006RB2474

and R4 taken together form&% carbonyl group; R6

desi gnat es hydrogen, or R6 and R7 taken together form

a met hyl enedi oxy group or an et hyl enedi oxy oup; R7
SORR sPYHat B Ve CaalSoge AU fEriambly leskgnded pgmreﬁl KL -
1ipartine Ao il SfihUQhi PaE& oMyt rafliont Kk 4 ?ﬁrapeutlc

| uoronet hyl , hydrogen or R7 and R8 taken toget er form
ralag?re‘%mﬁeml@q@eglr vgpied ah Wimeyl enedi oxygroup; if RS

is OHor OX, R7 may be hydrogen; R8 designates

hydrogen H(G-A)alkyl , (G -CA)al koxy, (C

1- C2¥ ¢ kivsgs il tirywemt ifnl hym$ | alorg tratied ngt nef compounds

Lo et ele} _
’ Wll nde endI[e@InE{ w gl%ﬁg%g?m%ﬁ%%\g%téﬂ@whag par}ﬁ yabc())lrVe
ideptiyigd mhi@tﬂ@d Arer phctemsbrethylolyedhalogeastigular,

th%?fﬁ%%%ﬂﬁ%%lgfgb Fk%pg&ﬁtrliz% 5h§?§2%%§?¥%ggwﬁ¥%érug

orone
conpddieinn rVle@megnﬁaweseN WJ@RAMLY, mebebth@dd the like

d koxy,partly
of @ﬁ? %ﬁilfﬁ &69%%§tg§5p§§§§4(é%9ﬁrl%%h gé%g gﬁ

10 PCTU@HWWQHWaIa@@emnpoW@K W desi gnat es N or CR6 1,
whereby R6 1 denotes hydrogen, (G- C4)alkyl, (G -C
)al koxy, trif luoronethyl or hal ogen; and wherein OX
desi gAY LOIyriGlp @paBreNof conferring a prodrug
property as defined bel ow, and pharmaceutically
acceptabl e salts thereof, where applicable (see bel ow
: pr’blv¢d@@ﬁ¢¢iatsame‘r$ acRlevsd by theanrdnRbuade M, LIRS,

foﬁf‘?w%&’p&’&%@ E/} 1 are H, R3 1 and R5' nust not be

R7are|\/b R3 R4, R6, Ra and R4 1
are H, R5 ' nust be

Rs Ry

Re
(CH2)n

NR,

W = !U
.//L§§ //i\\ :
15 Rs v R3
(I)

20 wherein
Ry designates H; OH; CN; trifluoromethyl; NHz; NHCN;
NHCOCH3; NHCOCH,CH3; NHCHO; NHCOOCHs5; amino {C1-Cg)alkyl;
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different fromP ; or RLis H, R2 and R7 are M, R3,

R4, R6, R8 are H, R4 1 or R5 ' nust be different from
wo-2007@29abEr red enbodi nents of the conpounds of PEDIBENOGEN02474

(1) are derivable fromthe §ollow ng description.

Furt her objects of the invention are the use of the

conpounds () .in_the manyfacture of a nedi canent,

9 \Cur G i nd Cpren 8REPBY of Cur Fekt it gfarbonyl-Rs
WHBRATER, | &b%rﬁtédW%y@.W@éﬁguk@]L—icgﬁagEyi nhidyi-tion of
the_expression or function o f the |G- 1 receptor is
%&ﬁ%i“ﬁ’é}’égclb&ﬁé?%léﬂaﬁaah&%ﬁla}wm%m AT G 5 )rkyL -

o9 Nd:ed THriihoA oG 0APAURA ki/h ) Ry PRIAED FESER RN OF T, 5¢
I NVENTION A s used heréin, the term"conprise” is ‘
Gen &gl | §ELse@PF n Pheereaisd . oOH, i A WiiE, ediar igroups with

EBY CPRIIMAL | BB rbBRaPECSENESs Quifc HONG, OF, ) ARKS f.eat ur es
or conponents . The cofpounds o f formula (I) are

der i vdti ¢8sigratieariydyogen, dMay dFe- 3CHQH)CN, OH, OMe, CORs,

cdaRQquERiR NRESSARE, 4~HHleEl 2 - :
, A?-R?et rahydr oi soqui nol i'nes . IYI n’ t enoz;:begve(c o%r%uailécyel’)

pr ef erfabf§s Rana e irdypeen  OHC: NH2 a Lkgihi neH ( Gl - C3)

- g RAxbhy 11&3)d 53'{2%} QOPEF' @g{ﬂ

rre4t),h IQEE lancdbtgkgé%}rke. st pre %gagjfy [ éd’

hw%g@aromethwéu hploferfer &5l;y R2 is (when R3 ,R 4

forms auUp) t ; r i cul _

pr efer%egéég%mn%‘%%go@’ Iﬁlal\f(%iggﬁwl %%ﬂ%%#‘)/l )(Pd’leL g?)e e]% 'y (Cr

R) 2lkexy vibrart- 1IR3 =R4EML Lk £ 1 801 1 1GN; e CHEMeCOEHSBt or 1 ©FQCHs OH
Pr gf I ' i 2 , Ovk, OCH 2CF3 or OFt;

o%reo?(érgﬁlq@%%?él s%zfr(#f%?%lgn OH, Me, Owe, halogen o r

OX; par iti éubarky preferably R is hydrogen, OH, Owe or

OX and, R kS, QCHE . 2CE3 o r t,..Th t
pr ef e?{r’edg%%g%"t i teﬁlé:ﬁt 16?&%?‘%%%01# Iﬁzéf lgﬁa% 9Hi sﬁ??ng&:'

OMedr enpaOHL wroOX w@End, R1tozrieHEd 2 xr 0k 2Chet hQeoor

h%‘ <R.9 designates hydrogen, (G -C6)alkyl, (C1

“cgia kOXy, (C 1- C3 )alkyl -Rio,- In the present

i nventl desiBb8tdesigoat@s 'at wheashy ape @enetetsWaydrdgen,

B S SR I e s S D et
(G - C3) @kekybnatasforenl @Ry(],) whbeelsphgti Beasteonnfdweogen,
&3986Ehk%&y?a¥cg4i)%lkoxy partly or fully fluorinated, (Ci-
Cs)alkyl, OH, trifluorowethyl, halogen or OX;

W designates N or CR¢', whereby Rs' denotes hydrogen,
(C1-C4) alkyl, (Ci-Cs)alkoxy, trifluoromethyl or halogen;

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

thereof, where applicable (see below).

Also provided are the prodrug compounds having the

following general formula (II):



phenyl substituent (U= CR2 1; V = CR4' 7 W= CR6 1
,) a 4-pyridyl substituent (U CR2 7 VN; WCR 5
WO 2007@290pyri dyl substituent (V = CR4A ' ; U = PCTIB2W61002474
CR6 1, or U=CR2 1, W= N), a 2-pyrimdyl
substituent (U W= N; V=CR"'), a 4-pyrimdyl
substituent (V=N; U=CRZ"' , W=N, or U= N, W
= CR6 1) , or a triazinyl substituent (U V, W= N)
A prefeayred substitution pattern on said substituent

on the 4-positionis R3 ', R5 ' = each independently
chl B p~Me, OMe or OCHF 2 Here in one nore
preferr odf%nt R3' and R5 ' are identical, i.e.

they arg Rgro both bromo, both Me, both OMe or
both OCHF 2 ;Yin another preferred enbodinent R3 ' i s
chloro or , and R5 1 is Ow. Mst preferably both
R3 1 and R5/V/alue chloro, brono or OCHF . When the
4-substitue i§ phenyl then R1 and R6 1 are
preferabﬂ \q 00&). R4 1 then is preferably hydrogen,

chloro, Bromp, Me, Ove, OCHF 2, or OX. Three nost
preferred substitution patterns on the phenyl as the

4-substituent are a ) (RZ) % R6 ' = hydrogen, R3 1, R4
ohl OTBTE T EC 1RERE ORE, 0% SP ) IRPESORRt: 18 f and/ox

zg'hyd@@@eg,cBMfdrfuhydr@gemrug ﬁ%bﬂ@fk§{tdltm@dc85pouﬁd of

C ro, ot brono or th OCHF 2 Due to
formula Jy % ‘an armaceutica. %y acceptable salts gﬁoreof.

Alternatively, OX groups may be present in both Rs and
R4' (when V designates CRy').

Preferred embodiments of the prodrug compounds (IT)

are derivable from the following description.

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

same .

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

following drawings, and the attendant claims.
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rotational freedom of the phenyl, in b ) the
definitions for R3 1 and R5 are interchangeable . The
wa@bkdogi2aiesi due in the (G -C )alkyl or (G -C4) ab&DKB2006H2474
used in the substituent defdnitions o f formula (1) ,
may be branched, unbranched or cyclic and nay contain
double or triple bonds. It is e.g. nethyl, ethyl,
n- pr GHYEE ﬁﬂﬁgﬁﬁFTloméﬂﬁﬂ%ﬁyﬁIG§B§ butyl, t-butyl,
cycl opropyl, cyclobutyl, ethenyl or prop-2- enyl,
but-1-enyl, but-2-enyl, but-3-enyl or propargyl
Pr ef dHabig ilt shgvfretlhy | natét Infl dephpsphepiAtion of (1R)-
-par i guka Le i T lky
N R R S TR GO L e
c-HsHPanEhéd? %rénmwhdﬂr@yépgma«nblrrm;bsc@dtkaulnnaoubl e
ph¥lsphbkRkE bonds. Exanpl es of unbranched alkyls are
F , ethyl, n-propyl, n-butyl, n-pentyl and n-hexyl
. Exanples of branched al kyl are isopropyl, sec-butyl,
t- bBLYkILﬁé Déscﬁhﬁ%ﬂ%ﬂbF”?ﬁEy§Nvé&$f$@py' 1- methyl)
nmet hyl, (1-isopropyl- 1-net
, 1- dlnethyl-lethyl) net hyl, (1-t-butyl) nethyl,

(1 p@qukh etbhyl thyl [ p. 1- em "

met hyl , © fu glet%§¥P1q¥:ﬁ%e%%PL §99%9¥M%Hd Beblirug
lé(ﬁntﬁatyty whlﬂ®t¢gﬁﬁﬁrn@pMyrlseEx@mqﬂmﬁpuﬁVetﬁermyefl@n
ikl qane gygh cLpb SR
? c;c ohexglqg %%g ébﬂgfunQX BE F gt@% opent%ﬁlt'anl gronp
whitghnpbase s ané@mmate@aabkyE51axeceuhemwe drug. In other
oRLAP- Zren h L gDUL u n
"ot - -eny? V%@%?- en&%rhSe% -%m§8y4thgéh¥a§% XEF the
pogentialenyl| prodwntig a1d381deenyhy$1¢&nuxpaﬂ e&fdcengh :
ceﬁqgt abat l"idigw‘{ lqtr ?%r Q¥| heeS‘ tl’lerm r%%luggesald

means I n the contex he presen app
effflegdn o, aoﬁlgnbYCHfﬂﬂmammdekgonhe s@mnenaduﬁhcaheopse3e¢Wmes

N h .G | eptor ass o
h
e T Y e SR e RS
onj seRﬁsmnIpsgerelgpléﬁ, Ehe Adamsaeivalof LCglalrghar candound
lec [ f ci.ences 2000, 57 1050 3
of P Raah B T Re? R P o Qi S el g
degeadabdei grgeperatd b@nmmedlpgarma¢émmxn&¥myﬂaclee after
ble¥§ SkgpP Pharnaceutlcally acceptable salts are
uce Fom aci di ¢ i norgani c or organi c conpounds,

or al kaline inorganic or organic conmpounds. As used

her ei t he phras ceutically acce bl.e sal t."

refegchgagsgnga?Hgf(%eta ngr?ﬁg UBi B oy %§% the¥dor,
acebfredhipvenesse invention is carried out under physiological
conditions (in vivo) and 1s a result of a reaction with an
enzyme, or a body fluid such as gastric acid, blood etc.,
thus undergoing an enzymatic oxidation, reduction, hydrolysis
etc. or a chemical hydrolysis to convert into the active

parent compound.
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of the free acids and bases of a specified conpound
and that is not biologically or otherw se undesirable.
wab@7ptEonaceuti cal |y acceptable salts of the PONBO6AD2474
of formula (I) are acid addition salts with
pharmaceutically acceptable acids, which are
possi bl ein the case where at |least one of U, V and W
is Mg r\tﬁﬁﬁn hegied nwhéhet PRITRF OR XXNEosPAPASNAS hawt ¢
wa O 0 red. sal y I e any
AR By RoneRRaaL o TR aTe HPReP PRy Bl o
inmrctﬁmmgfeﬁ@éybaseemm o aiﬁamragantbe abedersuchl ias
ochl 0 [ aci d,
o R B RN hR OV L S T 58 Era BRI S0 o
(Amr parcenadi-@,. ) seod dschiorgrnmeiatiydPXacetic acid, maleic
acid, succinic acid, mandelic acid, maleic acid,
fumaric acid, malonic acid, pyruvic acid, oxalic acid,
gIycbmécteﬂm(ﬂphyahbdybhcahoéﬁfeai"pypanashdyhnacéﬁfect a

| ucur aoni aCld 0 al_.acturon
dr§$lﬁalhy beﬁ gc}g " SUeh égngtrlﬁ 58V§ or tar%gp'gf the
sulape ak; aﬂmumﬁsm@radld;tsumﬁezﬁxu@spahe|efﬁetd o5 mladharidcin
n aronat c acid, ;su as _ben aci d .or .
or B i R P s vs It o S, 2o fehekg oF bafotosical
comt hianre st fteniad laet die psdnad u&ne&alhennﬁoatéthmns of a
et hanes oni ¢ _aci r the like. lLn the present
oSt o e o5 B bbp o HHLEAPRS ar o dor 1 ved
fron1hydroch|or|c hydr obrom c, net hanesul fonic,
acet ionic, .benzoic, citric, tartari
rrale#]%é rlclnqﬁifflclsn????%?l%ﬁuysﬁﬁogﬁhgp?CS%PSé ot
inslmmnruuhahﬂui teesegapé yni dthegs ahks paeeepeepaf ethebyr
rea tuﬁg the free base with stoichionmetric anounts or
MORF t AN S8 &Fs COMPPRE Uesired salt forming i norganic
or organic acid in a suitable solvent or various
conbj nati ons of solxen%g For ex le, the free
X

can DeS dP ST i if T O T
(TAappcoprdiat e a;@tdaapdrbh@o@ﬁllriolrle@omeﬁedybyn s+ andaird a

t echnj for .exa evagporation of the
te&B?Qﬁ#éﬁ#OWﬂ%%ﬁ&&&F.gg%% ytﬁb ?@e base can be charged
into an organic solvent such as a | ower al kano
synnetrlcal S trical ethers containing t
carbor- 4t &lﬂoovea% gfnn‘m;? bk é’rr,ef&ra}sﬁlyt af é$ ﬂihePéofﬁH(and
anihe(¢i-ke) , andididen -tt) dimitvieat ed,om t vddue; appcogri;at e
acid to formthe ¢ grrespondlngsalt The salt is

nethgby dtle WY Lfakd&Pd recovery techni ques, for

exanpl e, by fiItratlon of the desired salt fromthe
m xt ure can preC|p|tated bﬁBthe addi ti on of

a so?@%k‘?r?w\(l\kﬁ%ﬁst ’H‘é' SHit M GFl GBRe AndYEebver ed

pathece ¥ OMpreferred examples of R, are Me (methyl), CHO
(formyl), COMe (acetyl) and CN (cyano).

Preferably Rs 1s hydrogen, OH, Me, OMe, halogen or OX;
and preferably Re¢ is OCHF,;, OMe, OCH,CF; or OEt. Particularly
preferably Rs is hydrogen, OX, OH or OMe and R¢ is OCHF;, OMe
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Exanpl es of suitable inorganic and organic solvents
for perform ng the various reactions include any
W0 p@7QzdT or organi c solvent that does not adrer/BEN0§6/002474

affect the reactants or thddresulting product,
i ncl udi ng hal ogenat ed sol vents such as net hyl ene
chl oride, chloroform ether solvents such as diethyl

Oc%fﬁéﬁ”féﬁﬂ of Rer mest vietr e igch sa®st & vamy draTifn for Rs
andi@x3ner, di ghMﬁ%gcﬁychOGEaﬂ@un&?@%eﬂeo@ﬁFtQhﬁ?n%CHﬂxy
hept ane, cyclohexane al i phatic as wel
or ¢yt oal i phatic and aromatic hydrocarbon solvents,
wat er, acidified aqueous sol utions, m xed organi c and
i norgani ¢ sol utions, ethyl acetate, propyl acetate and
mi xt e eSonrhidreedfl). thbseuksiconpagsed et heppseseom of
n t m_aci,dkc,p ch .
thd i’eﬂoisgha{%@aﬁg&él%%ﬁe I% ,3Chdh C4 pEOALUOS, Cya%% hy

es nd a norganfc or”~ or gan
—?emmmsm Poékbleednéncrganipheoati ongstbmprnised isnCRz';

v Lhezsal ys_ape | it hiy “VILHEQ%%I”S&O&%%'SHW {J“b' 9# My =

anhoni’ um caC|mh mangan
N; Pﬁcrdlﬂﬁsl on af 2phosiphet eubaslttisuane d‘égchinéd Un~—eNg.WG

Pet ti Anti - I, 2 1),
R W =

c i850f9 P?% ér?Ld 8% Vtscgléiylnc gggag ng%

N; fVOﬁﬂahldbcapﬁfmwanmdyﬂjaubgamLaeHU1ﬁeg=bLnélaﬂCﬁgi, W =
byt not Jimite , imdazole and, npr kal,i ng _
an%Hg acﬂd%LalgRsﬁﬁy éiso%ﬁéaﬁse 6ﬁh dg%t ﬁphob’ ﬁ

N) aci ds" designates, according to the |nvent|on, in
particular the [al pha]l] -am no acids occurring in
nature, but noreover also includes their honol ogues,

i sonﬁr§rQWEtnhaﬂsu@BmWESti&ﬂawﬂﬁuﬁnawancaaibesubﬂtLtunni
as, an, exanp l.e of, OfTers Derlvatlv

Oneﬁ%%p : anﬁﬁg 58|§§ prSV|ae%FV&t%P 5?%0 ?gg §$%%E§

brém@fGM¢xxDMﬂ b&|DUEFﬁﬁHnOC@@Idoaéeﬁr@ﬁéMﬁHﬂ embridtiiene, Rs'

nlnobu

t , I ne or [ OX

angs %CF§II§ g% %1n§1 L%?anr%geiF d xylfvggnéhey
aranb@ﬁMaﬁtM£xﬁ|peph|H90@é amﬂhammaceuthcaMéy &t agpirabl e
OCg#KaLine am no a0|€ vg%gd? The nesenthhnvention

%olpeFQP et P PFo: EMEPEMEBpSUnd Sof M BF RuPA |
brohal andirgd conmest Mast e eCempbupdoein fﬂy*maha Rs‘aSare

reference t und, of, fornmul a

e P e BT G oB TRt B d s LB Br T U S Fepd then
Rz C O KONt d by f-r@iolg afydtbge€omoundenf 1§ os et acdb1as

hy?ﬁs% {Bﬁ}eghigﬁgzggﬁ #épgiisc%k,theHPr%§$Q£( Three most

preferred substitution patterns on the phenyl as the 1-
substituent are a) Rz', Ry', Rg' = OMe; b) Rs' = chloro, R4',
Rs' = OMe; and c) Ry' = hydrogen, OH or OX and R3' and Rs' =
both chloro, both bromo, or both OCHF,. Due to the rotational
freedom of the phenyl, in b) the definitions for Rs' and Rg'

are interchangeable.
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an entity which either conprises an inactive form of
an active drug (parent conpound) or includes a
w@e b@miozeb7 gr oup whi ch confers preferred char acP@r/iBRDICE2474
on the drug. In other wordd] it concerns a comnposition
whi ch has the potential of producing a desired
physi ol ogi cal effect on cells, but is initially inert
(i . eTheloelscydotrepigdacen sirel €h:f6erdlkylamd dhlyaARLEPXY,
as L{[‘gﬂe%’ 99 leesgqgs@ghéﬂi?g}é r}ﬁt%ggmg% P 10:4 0(%')9%5}& be
active and produces sai d physiological effect on
braetiesl, lmbganthed ar ,cidid demidvakyveontaithalcdhsoondtri-
f,. f.0 I . _has_a i.call rogn gg?ji al -
pl%éﬁ%g{ébﬁg gFogp?'éﬁd édoﬁgéygha%ng%e |b§}f§xggfi&go
preftler ssicetuandf ornetivh .cBiloprapstor ortldmiofl t kéhenyl,
r or._a salt.thereof is.carried out.,under
pr[%Lysieo c'}'gioc']::a % Bndi T ]refs R4t Wicvdy akﬁ%lyi % eallny?lésu Al
enyl reagtdicprregyih AneBazaiy, ior is bediyi) uethywuch asopro-

astri.c acid, blood et t.hus ung rgoing an enzymatic
py%ki%ﬁﬁ%%ﬁﬁiafg uEf?%%fa$%Xhﬁﬁ ﬁfi?e'ﬁgg'or a chemi cal
hydrol ysis convert into the active parent conpound of

formsa l,, -As used herejn e ter " parent _
cong%%%d%lk%ﬁ tPRe Peelﬁa#@%t&goﬁﬁﬁﬁﬁ§§"Cﬁ?qgéé%?§ékoxy

ma yirig sintarsechedd bnseclehangeabiciier end hoy desitgnat elctubée
o CETREND 9008, T BLT 2ol S0 008 L 0B P o8 b
etlany, effectova , dadgutny, havseratylcehkds n-heax e deizanples of
i mprove .the health of the subjec dm njstered w.th,
o AR (o YinaTBr F BREE TR GRRES G o DR ¢ e o™
etmy}mMﬁﬁwﬁi,dKSegSépyEFI&ﬁfﬁ?ylﬂhg@?yhol?g#ﬁﬁdpﬁﬁpyﬂAHFon
Qr to viate.sone O e ni_f es ons, of a
me b st de 1R Bat RO oG T S BRANY on LT e
T arT im0 e b odr g b oaer Ly and wherain an O
) 41 ng u a I el .
et POl T e o BEERE N H Lt e Y At [k Bhey1a-
me’éﬂxi?ﬁﬁh’ﬂﬂM\Q) y:xa@ﬂgf O@psuzm'}eﬁﬁjwpa&?m %jl_‘b bgt%)?%&o@@d,
en esi gnat es .. Preferably, -
Cygiréiré@-_(wgcgﬁaf PR 'sf%@% 8 pheSphaL ¥ o
me€iey 1 Vafd MRen g3t eEx @bl yatd vV emsatan-Benat 1 kerd vatd ves
t(acyloxy dg&lvatlves gj the par ent compounds) and/ or
etheMYbd HAR (@PH}Peﬁ% g*f?&ﬁ%_&@F!@a?PVés Rt & ilbed
peRel Dven ANy einkiep-sHi i pbbenerdamtii, vesnknoven by, these-

skilled in the art and considered as equi val ents may
Lo 3rdebel upsdtenlt hedsedpe dtenttfs plederpyl or

propargyl.

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

sequence of which is known [see e.g. T.E. Adams et al.
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i nvention. Wen the conpounds of forrmula |I possess a
hydr oxyl group, a carbonate derivative, prepared by
w0 e@ech2ang’ t he conpounds of fornmula | with a suPCHIB2006/002474

al kyl - or arylchloroformatd? are exenplified as
prodrugs. Particularly preferred acyl oxy derivatives
rodrugs are - OCOOCH 3 -(OCOOC 2HS, - OCOOProp C\)/I, -
%goﬁ? NP L ecudemost fe- %Ewl((‘?ﬁ ?cﬁtﬁcﬁ\daS”/Phy il sece Il
puZ CHZCOONG, enc&AEX I 2 CERA: (£48) 21, andi he &b%eiR of mam-
Exanpl es of ester derivatives are fornates, acetates,
magEnipaf®defelg. OCO (m COONa - Ph) , dimet hyl gl yci ne
esters, am noal kyl esters, carboxyal kyl esters, esters
with am no acids, and the i ke. Most preferably, OoX
gr oupeedBEPERAT ecIRsTat efdEprmata vEeEl) TrepirAventhenOX
gr8lLB0i RNELAPES S&S. £hem cal @Pd?£d§§g' Hg ?ent in both
conpounds of formula [ to prof ong their ci F ating
Rs |gnce i megh e EXGrgs segngtesufRabl-e poly (et hyl ene gl ycol)
derivatives that possess this property are described
in e.g. US 2005171328 ( NEKTAR THERAPEUTI CS AL CORP) or
US 61r18haserenaBEX OERR)ONG ne¥ gh@umrqmn@gtof
pht;gf;rryré be B e Aldd Y o Lr@gp@%ri&at MG PRELLICET/
mer al'so I ncreases t drojhrlrcrt e pro
deawgélm@ { drey ey tdherlrfaaqueeusf slzﬁarmarnetnyz cFhgounds)
c S
N A R G e B I
bellpt»’erélﬂmr@US@crﬁ\asabéer dar ofaProgy ugewnEbyevhese skilled
e 8 t | . Anti Cancer
lnggglég%rg?g%r}%o oﬂﬁfgi‘? T9§§ él‘ﬁ&e ‘gjolrrepngun&lsay( Ia)1 b% huseoygln
thpr esept ¢hvent ioresean bevenepared using the net hods
descri bed below, with reference to Schenes 1 , 2 3 and
4 . Preferably, as depicted in schenes 1 and 2 , the
corrp&ibndsU(nt)a@’ii\tdrevameesenbmp@wm i @h taree pgpsthesi zed

t rra eI substitu nzyl anm .ne
i B T A RO LOL Vet [RKE aRE B bt Eh e
prapaded i ley alcedj:i(l\ﬂgl )LhEOpgrev:et tctrengmnrdiss wi¥hl k) suitable

at nen m de (VI ng
allg? ggu%fﬁﬁ r|f roace‘f‘? cexaeénpg&dgr?efgt ggo%{mh‘egs
Pacbwpmmds_y (Mef(d?r:é,deecavmnyés g;eoqr:p:)odruge aké eroriaom -
df e productl of co icted
o b0y Py £ e e o B e moeP e s DEEPRT
COogNatRlb] £ +OCTASRSHYITENS , t hecéeam;;dqur(oup) LRI LWRe.
or nore electron wthdrawal substituents, or when
R4' =H.
Examples of ester derivatives are formates, acetates,

benzoates (e.g. OCO(m-COONa-Ph), dimethylglycine esters,
aminoalkyl esters, carboxyalkyl esters, esters with amino

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)
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Met hods for the production of some derivatives of
4-aryl - |,4-di hydro-3 (2H) -isoquinolines have been
waele®ecnorded previously:[D.J. Hart, et al . J .ApCT/(H2000/002474
.Soc . 100(1978) 1548-1557;13S .V . Kessar, et al . J
.C.S .Chem,Comm. (1989) 1074-1075; A .P . Venkov,
et al. Synthe3|s (1982) 486-487; O .S . Petrov, et a
derigyht Hes| At $BFF 63768 PIORGILY VaRKkEFSCELDEY in e.g.
Usszabbﬁaim( 1%%%@2%}1&%&?3% Cscclﬁl(%RP‘?t o§| usswmfsq
Communi cations 23(1993) 1393-1402; .
NQRP(K\@BR)zomnoeeolthel parfaf tczqmpmgwdlssareﬂlppbhuhlc,ett he
pral { ( 23hyd ot +n
e G TR U Tt R s U
prabuntfi amd Hydradey [theser a@'eedonb%/ &plubﬁédéye t al.
ARKI VOC (2000, Vol.l, Part2) 165-180] or sodi um
di hydri do-bis (2-methoxyet hoxy) alum nate (Red-Al) ,
gi veTder peaedviesn gfethagr phd| th@ pBogekss method of an
| soqui = (111)
ppESbELIE AR Mo Tat v T hezaben 2 668
libemzaud@hwwkﬁ;daIgesumﬂbeﬁzﬁpnénunesE@Bbylby,témhh¢m®%s
0 n t rt p AN, a
19%?“ 1!'rzef%e(;r\gnlgtfe efts a%ad‘qg%l {‘iJQgH{éI atJJJeengr Eh E%arm
l1eBeéilABei m 320(1987) 647-654], A . P .Venkov et a
[ Synthesis, 1991, 476-478] and H.J. Kunpaty et al.
[ Synt hetic Communi cations 33 (2003) 1411-1416].
ApprMpstapeéyosawmuJtQHegiobeazaéﬂemyues Ergphate
eno re known or. zed
acgSUSERNEr G SPotRlracy i dhse DiBRegLe o
deDYCthdS@eB¢WJ|aﬂbl(ﬂRDhé 4Bt 41 Hrat rinetprooyesseslof 2+ hermyl-
nesent _iove t|o ertain functi.onal uch as
ﬁd gggy?g o%posSp eﬁe%s{“dg i% jrer%‘(gBé%ts ora}Sl &
13qu&nnbﬂm@xe(nonﬂoumd$ nayh heesbhaniie Er-doectyedSby
ot.ectin ro arati.o f the
Bt RIS HE D oty PR o and - femoval of
temmehgdrabm@qwmnnkmnd m@dgﬂmupsl Mhes -prietraetrced —adthydrogen
ection of nction s is . descri
PR e N & e D RS e et by 3

tet%éhﬁdroﬂ@&hﬁfhoﬂmﬁﬁﬂmmﬁPtBSSt(&&ﬂfﬁsgﬁmﬁln@r@PQQtEVE%tr1~
O d L
“IEPBEREe AR P2 AR N 260 By - ST S Enc B 18815

therAppropriately substltuted benzophenones are easily
avai l abl e fromthe correspondi ng benzal dehydes .
Reaction of a substituted benzal dehyde with e.g.
alkyllithiumor an alkyl Gignard reagent gives a
| -aryl - 1- hydr oxyal kane, whi ch by oxi dati on generates
the desired benzophenone derivati ve.
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Sui tabl e protecting groups for aromatic hydroxyl

groups in the present invention are e.g. benzyl and
w0 s@pozpyt groups. Renoval of the benzyl groupP@NTB2066002474
i sopropyl group is easily a¢hieved by catal ytic
hydr ogenation (catal yst Pd /carbon ) and treatnent
with BO 3, respectively. Another reagent is
trimethyliodosilane, which is especially useful in the
presence of difluorornetdraxy groups. The appropriately
substituted benzaldehyde. (I'1) of Schene 1 are elther

y avai f4 n fromf € .
anples of kno 7 hydes (I1) may |be
theS|2|ng . rred conpo I)Nq(e
‘ AT VES A S GF-

el ates to novel g£ohpounds and prodr ug
gapabl e of down- ating or inhibi
Qr function of AX qsulin-1ike grow

f adfor - re@ptor (IGFY9R) 7 Theé®invention®s allso

HyC0

di rectedito pharmaceuti cal conp05|t|ons and net hq of
down-r egu atlng or inhibiting |G- 1R expression or :
function in order to prevent and/or treat cancer and
ot her abnormal cell growth, and netabolic as well as
bl oothe esssle puelsitbaratend) sios dgffihelsi 288l €hom their
uncontrol | ed expression of this recept IS observed
oo BAC G ART ThoChr GOBHtiT dvaim Ponci & B iRt

by Of e SONBrASHE6! §heypnoP&Xﬁ@w&aﬁeﬁ)o%ﬂow@w hey &8 sis
licant, the content of which is incorp g;? %(geroin
tobgp ¢ FVFETEENFA Pt BPeRRTF % y! SeeTife i ndEil 7 K& Yrowt h
Ef:@i&ﬁﬁrder ereRbakt &) GF- bRel Sswonemk 28abeans-aeniviangzyl
t r05|ne ki nase receptors present in hunansH%REvieM£

PREIUFE SREPREOAELPONYBED tHRFPRPp&E S TPABLPTHIG KEFxample

1)9&@&\Icﬂhcf@ﬁ/t101'chﬂ ee8phosphde & Adampiet al an&es). Mol .
Life Sci. 57 (2000 1050 1093; Jnsulin-Like G?omﬁh

Factors. Kluwer Academ c/ Pl enum Publishers (2003).

Edl t@né sdaRaittifhy Bf, tBdnkebdfliy Wmpoind Baxten, s-
CGeneti c evidence and studies on cells Iackln

C1J.
trifﬁ%t?whewééeﬁréwﬁwevdé%ﬁsctrrogte@dpbﬁ%hw §) 7@ methoxy-
1, pegud red 40 eRbk BBLUGROM B Ul ROWiAR PRSOPMEE: buffer
condition for growth [Baserga et al. Biochim Biophys.
atAE¥a7I%3?F1§9?Pd to be in eXcess of 50 milligram/ml
compared to the solubility of the corresponding parent

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.
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105-12 6 . An expression of the IG-1 receptor
protects cellsfrom apoptosis and seens to be a
wo egaioesanent for the estab |ishnment and nai nt ePERTBR0@F002474
the transformed phenotype Bdth in vitro and in vivo
[R Baserga et al. Biochim Biophys . Acta 1332 (1997)
105-126]. Several in vitro and i vivo studies have
den@msﬂsaﬁederéwn,ihﬂﬁ phiriese 8Phehwaexpriessilon or func
n.of the || G- pt.o \Y; st r f .
accﬁ eﬁ% ?p%ag%d i |b|%§ %u%%%? g% ? %?%%F%.%Qéegigfgglcal
effeechnegeases aSechd mrbbeaemssudhesbamsdudbaneQEpaquﬁng

antl odi es alebic.e r Res
Com§§§T %@ﬁ t ﬁieag ot loe?g ncer es&&gg(1989)
unde23fab241; Tie Iilﬁojmac@utﬁ)caley ad:celﬁaﬂtvﬂteh skattops Bhe

com%%%ﬁﬁl eﬁﬁ&%ﬁ%ﬁ 05687 5a9aPo95% kPSR Dl

forahilk . aﬂa i avicOpealit1b9( 20013 2189- gﬂ%ﬁ@x,ac\#hueai ly

P.J. Ant.i sense Nucl ei,c.Acid 10(200Q
acr»f@%.aﬁgg] 2Bl T eda PosSHEtantl [ mrprokpsierio s
hydeanear Resor S6f1206)/ 4043- 4026t E’ﬁ@g@ﬂ’ u,Dv. aadt Wa]is ni-

Pr oc. tl. Ac d Sci . 2 91(1994) 181 2185; S8
trogen, gpng) Whedithe ehogr CRe§OEP1898] 47 565 %fge“ atom.

triple-helix forning ollgonucleotldes [Rlnni nsl and e
t al Pr oc.

tl d Sci 1997
5854 §§58Y A fe Eerﬁ%sé mw@s éY %$2taeéﬁc5&¢th°d
kndRes in6@620863} , 7ﬁ0cllﬁﬁ]ngartdeBMehat efftar@rm@eusang aith
doubl e stranded RNA Macaul ay e

an \WHOK9GSE £086591 . Surte a@sé‘yalﬁfoaﬁtl%éﬂs%c i é‘dr?ﬁé’%ﬁ‘l Ges

acilQ isfhbButithgc] &GF-rlivr8ceplan, e¥ppesisd Ot idtid, and the
keratinocytes has been shown Lo reverse t he epldeéga%
t

Likgyp&r profi FRratIBHG @ Psor PSP s 2Pt QTR BT WF

aci®l,! mallei NaEcJ@j ofeshinglc 2E8620Q@hd821c &2, maleic acid,
Down- regul ation of the I1G-1 receptor mould p055|bly

fumgiricy agate Baherteidtides PO Wit ﬁcf‘@sp%’fﬁ % 3¢i*Seases

18400 As cdhabeki £o S{pltd nepat;hy phrakosiSfawuard,Gstucal as
DDT 2(1997) 50-63]as well as atherosclerosis

gl Wé@tq%%l[iAor BRSNS Ce P CAR é:{lr%lp?ﬁeélydg@@ioeé)ld

sucjlfz%sl%g}Lr@@daEDQL&at@ﬂa@rltch@ctlU$ bd. Bhidchayid, ekuah as
| munol . 173(2004) 3564-3569]. The | G--] rece tor

aswsttlémcsdr egaP HEERHC FF gt Pac ProBat hF @19 n U

berPdEVERH10N o@Ndi Qo €Al RN Ofsudirsgasescidatsuhe as
dependant on an expression or over- expreSS|on of the

mefrgmesplifopdpt ofid orP T Y eoILito8i &t #6H [T Long et
et M ne LANCER cR8cid; or the like.

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

fumaric, lactic, nitric, and phosphoric or succinic acid.
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search 55(1995) 1006-1009, R . Baserga TIBTECH 14
(1996) 350- 152; R . Baserga et al. Endocrine 7
W@ 20000%41071997) 99-102; V .M. Macaul ay et al. Pemm280af02474
Oncogene 20(2001) 4029-4040¢ A.J.Salisbury et al.
Horm Metab. Res. 35(2003) 843-849; Mtsiades, CS. et
al. Cancer Cell 5(2004) 221-230]. A series of
sulssngmneasy, nahedsayrplRest Prspahadebheesp @ligionsaet éree
~hegul \ L nhi p [ I
b e L e OE%S%L
degli4@n 5433; fGrniByumerdardic oBi ochanistaylB(rpEENitable

705-15 o’ : et al. ' 8ole. th
80%6%3)0%4§%§59§84g%. ectelo rsa\?gagﬁ%\ng{lﬁsﬂﬁ{% yerg{)aﬁgsterns ©
freg éadeeican bw dtbsvlted iim eehlixsystensoandsalhationhey the

crQss-react .with.t insulin r 0 { een
PRfetons treat é:aw[ E?dKanst} eﬁaﬁefgﬁggﬁgeé %ya%t.a%%c.chel l.
tedndiograsnolfogy ek66p(2008) <b3por3difionhaf tlemedifudnona t
hi gh ,concent rati on as_ the abili down-r I ;
PL GBI REo DPes oo Srar oA oY i e
sobresubumnich, atsher ébyebl ackdmyg. ,dewnseteamesi gnaddyimgtracal
US patent .6,,337,,338 ; _a,number of hete yl-aryl
eub‘?%sg < Qﬁgﬁ@gszagg ges%arﬁb[%‘d agé) T3nt gﬁoﬁggﬁg K t%trheor
nitiGeds reherepttor antintieel 11 igr,ownlkd ithBhbiit i Dy stardicsls wamh
MCE-7 and MCF-10 cell _lin the substances shawed,| ow
e QAT Hed P PRg- bt SHIT aBif 1 DAEPORO N 5/ T03804 ™8 SaLt
isited@radenpmbysstahedri hadcpadophylchat.gyesn, , for example, by
. deoxypodophyl | ot oxi n,  pi cropodophyllin and .
R P bSO HS i L oot e BRETRIT ¥ die = Pe
prédip s of theeabi@tion ecept Golvent in which the salt
. Deoxypi cropodophyl lin has previously [A Akahori et
lsa}r.‘s‘éhbﬁle BRSr ﬁecéﬁ?F?dZQI% ¥ b0 1155] been shown
to be superior to deoxypodophyllotoxin in retarding

the death of m ce inoculated with |l ynphatic | eu kem a
L1 TG SO SHLSAP DT HETTE L chaRey BFISUES. B oi50aed -OF
pet fothEnPairentvaappuiscathon M2 02/ch0280anA Lndtgdrsicshown

that al so acetyl podophyl | ot oxi n, epi padophy| | ot oxi n,
o A T e TR P2 TSI SdBR RGP oL eR 1 dfhane
or POE&Nte UL ikl tRbIuet, t hecl R nRhoegsphat ¥l aidBrends such
the patent application WO 03/048133 Al ? nunber %5
as T FIRT At derndder veRL ¥ HebcSHEd 291 HBULT atBr's %Y
ditheyl Grnelr,r eGRPLOhe r HOWBYE s s tRIE aRY Bk dhP®rofuran,
~derivatives have shown a poor |G~ 1R down- regul at my
d1g§§m@4thglyme, cyclooctane, benzene or toluené, heptane,
cyclohexane, aliphatic as well as cycloaliphatic and aromatic
hydrocarbon scolvents, water, acidified aqueous solutions,
mixed organic and inorganic solutions, ethyl acetate, propyl

acetate and mixtures thereof.

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

inorganic or organic compounds. Preferred inorganic cations
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PCT/ CH2004/ 000147 (Anal ytecon S .L. ) provides new
het erocyclic conpounds with surprisingly inproved
wa.agBshR10bWN-regul ating activity. There is, hoRMEwEB2006/002474
still a need for 1G-- IR downregul ati ng conpounds as
alternatives to those described xn PCT/ CH2004/ 000147
and, el sewhere, wth e.g._inproved agqueous solubility
comRTiRAd ids ter PALERAt aEﬁy%lr@hllm‘hnéoﬁ‘étnébow‘éasSlumr
ruﬁl&ﬂﬁﬂt'd%%onlﬁmadQEEEQGm,tﬁgﬂﬂ%éf%mal§9n@ A8 dnd Y anese.
prodrugs which provide anti-cancer agents, such as the
Prodipokmd s fd@sespbaient PETY GHEDGESO0028S ARdS her & R -
pe¥tih daMIOVed tvakeh 8JPPLY 1 56 A RieOh26y 5] e & upf ake
of the prodrug or the active parent conpound after
oral adm nistration and i nsonme particular cases a
suf fbed entlan exhended (Bl agrpydal filddee dbirhRqt 0 B LAl
in vivo concentration in a therapeutic range for a
Prpf et dhged pegieodcopminge, mr@l\ml@genbum@htlm@%o,
1m§&afgf§”éydn%ogg OEQHBOURQ§V¥¥JJ]J%IQB L a'§%1Ls m a SO
down-regulating activit n the abovel denti
be pp e eriféﬂeart@rgtué'@@sgfvuhtyd:s,’bld@dgnlahepar atecutding t‘Ch>e the
0 0 t
Ty Comboar o PRy ol 1B et R aRLBP ity Srzing in
nastadi 1huty rar¢ovke bilke dfictydesdthieve pamehbgeohpolardsrs

eSS L0824 Aol P OUDOULSOTRAT, 8oy g
of agpressest b}ﬁrtlwetwnpogﬂdsb@,f fde ezehbowi ngmioe iy |)
oeryi e U e Bl o B B il e oy
acmﬁ@mamenm(f@utlﬁﬁmal kqda;ngglr?mlax:cg@: cC3¢: 1rzl<|ial kydineg( Gr
hygge:(g%ﬁﬁla\‘{%g y(%l‘rgo gﬁé% 6&%:6];: af]i%?]r%ne( - X\h{% JCl(?)ighy_;

hy @ Gbx Colyad ikl ; aRlG]ka@CheCﬁjgdﬁﬂmdp—Rm e phanmNCEQKﬁcally
aCﬁg?%ﬂhﬁyglkaln%eaggﬁgg; S &(% \%H}alkyl R0 whereby

desi gnatés a “bhe Ove aEt OPr,
C]sopropyl OH CN, NH2 ester groups vvlth
al k rb ou '- alLkyl : R2
deS| gﬁ%t esrx%ducﬂagsg O%naftﬁbrmgéf P%—@ %é\éhxcmg

inCOORL®) GONHR $repaCSNHRs Bng tMeergezlnyarRQ mlenhxb@s described
j_n(cfé-f(f@%&y/'oo;of}@,d%%laggg}uteesnthyodfr° €0 (9 15dBl&M vea
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.

In PCT/CH2004/000147, one starting 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
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C4) al koxy, (G -C2)al koxy partly or fully fluorinated,
trif luoronmethyl , halogen or OX; R6 designates M,
whadoegzng7 hydr ogen, (C 1-C4)al koxy, (G - C2) al ROKIB2006/002474
partly or fully fluorinated4 SMe or SEt; if R3 is CH
or OX, R6 may be hydrogen; nis 1 or 2 ; R3 1 and RS
each independently designate OH M, Et, Ov, OW
by paArMlptapnf of | § FUiict iatsedstititef phomangtost tril,

foJW?/Jv%%ISS:g yeé@ét%@tt? ’&lleoramgg‘%) i?r&@ﬁf@bé’yrﬁ%e%e@en@tp§§
Vol .yt hﬂlé%rSWWerﬁ uddsi §ﬁ8tnesSNorJI@R B6 (1983)

33@@ @Sf R4 vggnﬂlfssthw&ﬁg%—hfﬂgos?ﬁate X[y%’lﬂbros, R. et

Yal koxy partly or ['uor
alCGJall‘fk%yﬂ Coeln. t 33 f ( 19cﬁﬁ)oriéﬂnll60 hépb@@?}rorﬂ O)@t WL .

T y R6 1 denotes hydrogen,
e%% éyl % é %M%{ﬁqtrlf | uor onet hyl or
hal ogen - vvherel n OX designates a group capabl e of

conf %eptgggggglg-@&%v%ymo%%d s&*ﬁ&%?c%?tﬂr&?@'el

accepta e sal er eof , ere a see ovv)
that Alrscprpceesdedoariehet rrecqcﬁremtr ungeonponlncd%rtmm gncliéonal

groéﬁlo 94 geﬂ?d90x éﬁélk)tg%;%k%?fif%gﬁgg%nkga%E

group
lrlmfﬁhﬁltﬁg campoomqiasjgnw operd ot det heotenpolnity gfrotecting

or¢fidT b | khe AREPIALIAGE W SBlel KoABSERIADLS SR D

Al tern y, gr oups ‘nay be presen Yin
inbolte %eaaddmlblémm zkbrd:aalgmm eseCRr'myre Rrafeertried

xR VAR CEPBREE e TOF oL WRatPT pef orm Eliiedy orouws

owing SCription
is amsenime@rf thévae@tim (afcmptshanu@emlﬁa ¢ heheggomrowrfds ed-

oo TR et VEBATI Ol T HeThe vat o e
Grémﬁﬁhﬁﬁn&ganlc Synthesis”, PM1ed1t1on, T.W. Greene and
P.G.M. Wuts, Wiley-Interscience (1991) and “Protecting
Groups” 3* edition, P.J. Kocienski, Georg Thieme Verlag
(2005) .

Suitable protecting groups for aromatic hydroxyl groups
in the present invention are e.g. benzyl and isopropyl
groups. Removal of the benzyl group and the isopropyl group
is easily achieved by catalytic hydrogenation (catalyst
Pd/carbon) and treatment with BClj;, 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

the biotransformation of the prodrug compounds according to
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of diseases in which the down-regul ation or inhibition

of the expression or function of the IG~1 receptor is
w@eomsielaned beneficial and pharmaceuti cal conpPGI/IB200%002474

contai ning the sanme. O her 19bj ects and advant ages w | |

beconme apparent to those skilled in the art froma

review of the ensuing detailed description, which
theyrigeesadsionl AN BE cPEPRAF G YHE I SPRORF HePd aifisrgdPednin
thd N AL AMARY AL e, B EFy DRSCR BT (M OF, THE, Fi GURE

gure he rate 'of d%Phos phorylation of (IR)-

PC@/CW%Q04¥Q90ﬂﬁﬂweth©x9qﬂkﬁﬁﬂ L #biighnyb - Brcquiidnpdedgen
QﬂagﬁQf reﬁcgeinof?é ené&roé@ Some preferred compounds
dr oi soq hos ph:

4-tetrahy ui nol 1 ne by alkal'i ne phosphat ase.
I)DETC}B(I’CLEED PESCRIEPTE O OF SPHE JoNeRRThOKY Forourdfe pur poses

in® rrﬁ % t%si%mthkengﬁx%ﬂe%]l s %f %roﬁ)n%r Hgmpbér} (elﬂt 'ltsy 2-(3-

er conprises an i nactive an ‘active
dlﬂlm@rqmmp@@npbuml)ymﬂnml witéshaleheyndeds igreguf rom

-4k S Lanfers, BLALETAER SharAcherl st 65 o ihe dnug,

er wor e 1 nvention concéerns”a conp 03|t ion
acggidinchas tive p@tlemal al profceghonisc idegcal ld@@l:rred
I ef LWon ce [ 11y sinert
Pcfm®§8dig@30%ﬁot7 p?g uceér sai ¢ dé Sj’ffste{c:][)t”cigaﬁétclt% 3 a t%
bemxmﬁnxyﬁ3nyxﬁjmernmdtm®xynenﬁaidmmy@ﬁeswphq@|xﬁ(gyayﬂabye
acliiv s ¢ bhys ol Qgi c ff ct_o
by §}#16%€%%ét W?ggu 9% 2%%r3@at%beeg a %a.etrbl Med.
Chemnpbeind. dﬂ tﬁ@ogvesehT 1m&@n&ﬂb@ baszal@*Mﬁﬁthdnpxwr
aII degra le gro P, ; Qnes
beg%%?%%leu SF? acgﬁge P té# blotF%ns or mat 3 @%988)
1 /(mﬂl?la:h]sf cmnmtn chaof ithengpreadraig @Ianabsa}_brodlhsa’déﬁﬁcom
vention is carrjed out und ery

d|n to th

su{:\%ayc%o}r ol |c§ﬁyl@§ﬁ‘8| PERAR (AT AAR 0P ENE TR F TR t%F 0T
dlmydfmxybenzqmdlacaﬂ enz e, ugﬁh.&rbﬁﬂyeﬁtuwﬂLSLmﬂthyi

S aci d, od etc nder go an enzymati c
A R I e Ltk LSOt
pohyﬂﬁxwmmnaxndmamenvﬁralméﬁmylﬂuimadeeefpalewEd by

ound. A s use er the t arent conpo

ny PTG i ot ae - BE S bt ek PR R s ARy g s
uncﬂléﬁﬂtd)cm efrclranggabl e hes el twi e desihgdat Bndde to the

gﬁﬁé%0|lc cQ 35”9 desgréggg%gg%g%hnbgnghc scope of

the present 1nventlon.

The compounds and the prodrug compounds of the present
invention contain at least one chiral centre and therefore
may exist in different enantiomeric forms. Although
particularly preferred compounds (I) and prodrug compounds
(IT) are enantiomerically pure the scope of the present
invention 1s intended to cover both enantiomers per se, as

well as mixtures of them in any ratio, such as racemic

mixtures.
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(Anal ytecon S . A) and | acking noiety OX. The term

"physi ol ogi cal effect” concerns any effect a drug may
whawe/ozmoeel Ls, in order to inprove the heal t PCDIB20é1%002474

subj ect adm nistered with 2he drug. The effect is

produced in order to treat, prevent a disease, a

defect or pathol ogical condition or to alleviate sone

of tRECHEIT fegiRaurstss (8f) acHi By esgatednvention may be

obPat Y ogi Q@Jeﬁ%@'ah‘t%me?h@aﬁ fe};l nr%O?.QHéeb 'l§81ng

general |y used in the sense o cl ude hat 1s to say
enpetranay ifg ltltve pyires pAcenbf cumeusdsnasest eat inesnafrerial.

En& té%liyh u%%nggHggﬁg&é) f%”%nhhﬁr8&99§L%bm ounds.

conpounds or mul a contain a tetrahydrol soquj
(Thblmate m}mOeﬂoys Eptaine} from thetirakpdeobeasz dzepi ne

crgﬂﬂﬂ’i é(cﬂ:i%élo)f ﬁ;@i‘rt QSdPPJ"o‘ée s%g.“cg“bfi‘tm?;h%aef &I ARty
I Is H, ., NHz, "app no (G -C3), am no
[s¢die@B) di-dl-kylino€H2GHz I CGDCIMeds, COSBOCRT 31 9@t hyd317Et
dg b : , ,
P AR ARSI S s B 0
byNBI%nﬁﬁdgmwe HEHO @E@ngytqmméKQMal@aceVyﬁ)aahd @N ral
Pr ef lyd
o i O and b SFeranTy FRVLACBOE BT TR e
andGFB16&3@E&cnﬁambmpuhadbyo@nﬁkﬁkabby (RD) |s£hmﬂfqg&ment

1“%%%2%%5 BTy s VR b5 e STy g Emos

etR5l = meonmggem:hem 60 <®X9and7m-ﬂomHFR29 Che).n CGH B et

19 e B LR ) B SHPSLSUREL, 80 0yt
tr@msﬂe: ka/qro@e,rﬁtuehr aliydi®- irf’tl—er?rrebleﬂzazemﬂﬁem(m)l es
iR S AR 1@?{@3;};@%‘4%2%%( E‘r%?R%U' h ghers g’ flo

(1998Y 1190%49)17 ;8 G2- pigukdybasubstdt.ugnt:. (V. =06R4 Chem.U =
ol TR, U BBl b BRI o
desimpstitatethe@dof,Nas WhewlCR2, 'thosW skNLieor it) shd\ Abft-.

CR6 1) , or a triazinyl substituent (U V , W=
The compounds (I) and/or prodrug compounds of formula

(IT} 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-~
rier, in order to prevent or treat any disease 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
thereof, as hereinbefore defined, in association with a phar-

maceutically acceptable adjuvant, diluent or carrier. As to
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N) . Dpreferred substitution pattern on said
substituent on the 1-positionis R3 1, R5 ' = each
w0 pabepenadent |y chl oro, brono, Me, OVc or OCHF RCT/IB2006/002474
one nore preferred enbodinm@ht R3 1 and R5 ' are
identical. Jn another preferred enbodi nent they are
both chloro, both brono, both Me, both Owe, or both
theO@bl’éermmearwt@ewiw,edﬁéde@momm@mj uR3Nt, | seEQF VI

maygkgbéggg Lgntgn stan r%ltg@§%§eg\xﬁgﬁuglﬁgtche$, 'e.g.

are 'chloro, brono ‘
to bhspbstiE@emtofghphedybftHénmﬁﬁehemﬂﬂyaawedapénal Chemis-

re erabl h hs_prefer
o SEBBRY FLOO Al b el e BLRLSIRL vyudcoger,
fuqﬂﬂﬁhemaeﬂeSUMQ$métmk(nnqaamgeensemmetGﬁbqﬁM9ﬁylbasche
iy B B8 Iy S ) 0% )
hydr ogen, OH or OX and R3 ' and R5 ° bot h chl oro,
bot h,, brono etot at | [ .-
fre &5ﬁf8mPOPﬁgs &Ehy?nd/?? @r?%FH% Ger $n§q%(3n§p?%Fmﬁlﬁ
(IBnehakR alabebénéﬁwﬁh@ngfabiemEheca¢Myer¢memmaenm the
a.- C

" ed. i.n the. .

ex PR SR B el R R SELREL SR
poWMﬁh@ﬁroﬂEbf%ﬂC&Mn@e cy@zldtrexgmeltmya‘.yceddnnajs@ doubl Ie

or tri e on n ro ,
ge g P REPednralos snd i bl e Gr e hsedny oot
mli?ﬂﬂa%QMHEE gébﬁg&ilvéﬂy;-ﬁ&-gbyhooﬁaprthgSdaﬁﬂvery

ut-1-en ut ut n

Sy?ﬁ%$%ﬁ§8¥yoﬁﬁm?§ermi?%@sm%¥%yﬁ EP%fgcﬁﬂ %A¥%é¥és,
mi cpr&fetméﬂlsk'lahlsyhﬂéﬁI)%@bLycl*lkdsl Iasxdm(abhybapgmsal kyl in

residue I n the a

e AL GAEAS - DL ARG HEER T SIS P eu e Tyt %%%%&@EP“ s

Ph&fmddduRlieabondsenExanpbas Lfitushr ansbed al kyd.s @os0)
met hyl, ethyl, n-propyl, n-butyl, n-pentyJ and
n-hexyl. Exanples of branched aIkyI are isopropyl,
sec-butyl, t-butyl, (1,1-diethyl) nethyl,

(1- ropyI-I-nEthyI) met hyl , (1- |soprogyl-lneth )
met h'§/‘FSta(1PedIr@llﬁétsﬁyPrFP%%‘ﬂ‘)r}?eWI (REERHLES )

Sufﬁﬁﬁméaer%pQé@pMk Eu§£QYﬂéd4Bﬁlﬁﬁhe preparatlons include
(1-isopropyl -lethyl) nethy E§ - et hyl)

seTptRRAMeRkd S PAELBEEY| oF n%?-w;ﬂ s’ﬁé?ﬁwblc ThIES of

coh b B kGl pdoki¥ligAEBmSY eI @PY! which matrices are in

the form of shaped articles, e.g. films, or microcapsules.
Examples of sustained-release matrices include polyesters,
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or
poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919),
copolymers of L-glutamic acid and [gamma] ethyl-L-glutamate,
non-degradable ethylene-vinyl acetate, degradable lactic
acid-glycolic acid copolymers such as the LUPRON DEPOT (TM)

(injectable microspheres composed of lactic acid-glycolic
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cycl obutyl, cyclopentyl, cyclohexyi or (2- or 3-

nmet hyl ) cycl opentyl . Exanples of unsaturated al kyls
wa@e@7erhenyl , prop-2-eny3 , but-1-enyl, but-2-BCEiB2006/002474

but - 3-enyl, pent-1-enyl, pédht-2-enyl, pent-3-enyi,

pent -4-enyl, penta- 1,3-dienyl, penta-1, 4-dienyl,

penta-2, 4-dienyl or propargyl . The term "hal ogen”
ackp P odmnerhang oht axto lofde e eprésent arp e leatddm) -3~
hydd J40fRt y2hlokg; @r bromo. Tn the context of the present
“invention the term"TGF- 1 receptor” enconpasses human

| G~-1 receptor, tho am no acid sequence of which is

kno : : e I u ! ;

T B G AN L A S
preferdEly enopirpassesonthel0l G- BR, % sy hwelsghtGrd] Rogpound
(Ip§n1nals in general. The prodrug conpounds of fornula

(1'1) conprise one OX group in either R5 or R/', or OX

groups may be present in both R5 and R 1 (when V

desi t e es [ j - -

o oune? don o, sonpslahar (PN, (2aERkbafa 159" che
orgfati yatinies thear borat eswpierd ivat iaggd vé apytoxy compounds

rivat j .f. the p .C qgg )....an lin
ha%%l {/éc e%%%?\’el%elegsl ggoﬁgjg%é}i §a¥"| \% sscaeén%dgégéf'%%dhﬁ%? 08vv.
miAnygotiherl soi Labl pideyiaatilveduenownthy tdose Siifleredce
in LA NG AL a@ﬁecgﬁg.'rﬁ'e guq:i%sale%%%}égg?Q{.gnw' gl 5o be
used 1 nthe scop of 't he present fnvention. en the
inaziiiyme parlénpredapavhgdscafprtite grement 00 hventitors by

e roxyl group, carbonate derivati ve,
We%%epé%g&%5§¥g8a8¥?%%u?#g ggpént conmpounds with a
suitabl e al kyl- or arylchloroformate, are exenplified
as p r ., Particularly preferre eri Lve
o oo Dy B the el Sl LTS o s
com@BB00 s apt dpyhpla OCO0BUY 1 F1I0CERe(sER r COPNae Rz 1 edDCO0OCH
2 (xx»ﬁ; - C 2N(,CH ) .2, and the, like. .
deﬁqgl%'lpr?gesu of’ eEsEite e!rgo%gr_lf{/%{%%dés e PREF BT B ACetatds,
adibemizoatast ofe. gnd OO ne SEONAEPRind, kdhdedhytigd yiciimess
esters, .amnqal kyl,. esters, carhoxyalkyl esters, esters._
oo e A Gl B8 ANGS Lhe TT KO T RORAE 1 A% gt et
ne@ncpnpasgascechenboal wodi f¢ catdagnisg any particular pati-

ent.

The pharmaceutical compositions of the invention may
be formulated as creams, gels, solutions, ointments, suspen-
sions or plasters etc. when intended for topical administra-
tion; for administration by inhalation, e.g. as aerosocls or
dry powders; for oral administration, e.g. in the form of
tablets, capsules, gels, syrups, suspensions, solutions, pow-
ders or granules; for rectal or vaginal administration e.g.

as suppositories; or for parenteral injection (including in-
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of the parent conpounds to prolong their circuJdating
lifetinmes. Exanples of suitable poly (ethylene
w@bkopcordaeri vati ves that possess this propert yP@Er/E2006/002474
described in e.g. US 20051723328 ( NEKTAR THERAPEUTI CS
AL CORP) or US 6,713,454 (NOBEX CORP) . Since the
par ent coggounds are |ipophilic, the
CESEE0I GGHEFRPBTgREY, dFLS AHEPEALES YH ARPRUBREY i BF LR
fugfort)h@ spLodiugs 1 ansh hareby shBgkhs asi et endlsubinl i ty.
The sel ection nethod and the process nethod of an
appropriate prodrug derivative are described in the
LTt efad . F%%e agrPesig LOfthFér doUdSy EbmSMiRIs (II) of
Ansterdan1 98 i nge ng it g ? f§?Chﬁzer ' o
thepmyg spasi ﬁveetemoqr)celeafﬁméorweetbpr*é?%romayﬂ spxinto
co P U, ﬁ%@l gee&ee p@&ﬁ&ﬁatc%m%ﬁhaet Lyes. £ KrRA%Ug down-
conmpounds “of gartlcu ar interest, depicted below, are
reqylRte oz- ifBibat, 5he re¥RIEFSLPPheRy FINCDLdpQfytheshuman
lGﬁi&iB@@éﬂ%§} p@@%RB@L%%nuﬁnﬂﬁkBO%Me stghé%urally closely
4-t etrahydroi soqui nol 1 ne, (I (3
rclﬁkﬁdﬂﬂﬂﬂudpneﬁypythrfoﬂﬁy1M@Ie(éphy@rb@éﬂxﬁﬁ6§pﬁﬁpé7
r h , ! j1 Rakiine
Losf%‘%é: anf%gF% 8é¥%%éﬁﬁi o 1n%8%5@ﬁ¥3¥g8§29%ﬁbsphéte§n
by Mﬂemﬁl]nq Zhier gpinkk - 16-didf dnophemet hbxyhq, miX g ig cycle.
ang, ' es 2,
Thé eJJsEEJ"M %‘u%:&gg'tvﬁ éé?&t “ﬁ?%%ﬁaﬁgng% acef\ﬁl NG HS1nk
pr@e&nwr] esl/ cantrsatnent et eéieathe eboweresg}tisxt&qicéﬁ ~1R
Sy (Y Il n i ch
exﬁg3%4¥%n q%£3§9§§84£§?g2§48% ifreRELE &%§8§££¥n9§¢1ﬂg

cont ai roxy group, by reaction wt
mﬁﬂxsphﬁﬁt»qpﬂmlembde$,fxﬂdhﬁﬂa$lby hy@&@mw@thWcﬁuﬂﬁeses

é{"gﬁqosﬁ%g@ N9 4 g%{ﬁ&%@ﬁ? 458 SBsEsde F n OF{a O

osi de ﬁhos Her sui e reagents are
artnimuuwlenhb&mhmselamtcnmbmﬂakmon MAth car bon
tetrachloride (Exanple 1 ) and diethyl chiorophosphate
(Exanples and 6 ) . The solubility of the prodrug
conprrmquiﬁkwlﬁéfemsinetbn@ﬂﬂnhﬁndpouziﬁotnyat@ﬁnt and
Qsph th
prééﬁ ydr0| o%ﬁlﬁ%gg%%F 4?%§Q£§l uwﬁp%osp 5?3(%uﬁ%er
Lremtmﬁmﬁ7yho&mﬁefmhndet&ﬂtmadywwatme$heoﬁw5ﬁmdeﬁIaqgm&ﬁﬁnbs
onpar e the olublllt f the carre n ar.ent
Lhos %hﬁg”t |s%a50u?eﬁo nﬁbr% gnannfgg QkQQTP t%%
maﬂm&brmbruptﬁrddmedphesehmrmnwémeobeephamm@m@ﬁﬁd(aﬁIm¢v1ng

the C&P elre osralmtail % ppcg,c‘i-)ij%ugg:oesdedf ' oms%glcgllp{‘\a L0 Qa G of

disorder.

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

is human.
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organi c conmpounds, o x al kaline inorganic or organic
conpounds . As used herein / the phrase
w0 pivanerieeut i cal | y acceptable salt” refers to BCEHE206/002474
that retains the biologicalk4effectiveness of the free
aci ds and bases of a specified conmpound and that is
not oIo ically or other s. undesirabl e. The
phar F%alq%%)@é’ﬁt‘-ﬁﬁ ysedﬁesddfvet RECEBEDoEAERT DFEO
anfaﬁxﬁmﬂta dﬂ Ja a0k rirBer PFONIG &RRPAURHSc 8 fOF MiR rder
I aC|d addi tion salts wi t h pharmaceutically
lna%dﬁiﬂ"é?gll citde, RRrcht a?aencr?d%;sﬂi‘leetbﬁr?ﬁ%‘l’%h%@%ere
efRethi\Ee hayrdfmer@,f MpcOA - & —%nq/e%cet theagtmefe &f ddncer
V. and Wis ni- trogen and when t he group OX
celbit diWE BRSI CUAPEF 0§RFE atlGiPAtdddi Fed SBPY trayBe

exPEePaiRl dBe rRMELIYI E@Qﬂ)? amihnd clérleWBnEEl{:P§tﬁ§r¥ into
i ncluding treatment of the free base with an inorganic

PeLEPRET Ay GF 928 Sty dPBéRL br { - %oi @1 oHy 8PoBPBAI exeriitd,and
pr & PIRIN G1REF)) A uliohik fieBES: paswoeeh%ae aea; dsorﬁwdegt%%t
5 like, or with an organic acid, such as formc acid
CUmQE | T oYY, amal/eirc Tadieve s Giomiec SaERUT pRmdel ifore of
th@ciﬁnpﬂgilse'a%e%@l‘gtetiuw{lﬁ Ce 1€ Iy IRI, OB, Cy AL &Legw WyeC
acid, oxalic acid g ycolic acid, salicylic¢ aci
drwrww@mcnaag@owg chAnasoy | kidur @Pﬂlétaegdcmcer cells, it
ma G AL 520164 /80 alP éméer%)é Bfikdsc 0 such as
LLCitric acid or tartaric acl an am nho acid, such as
thRprraitd cadily of fgrit ami anawitd; 1§nuaedniaerelracw nesyc An
am@Sn PENZY G 180k d @ LGLLIRM G, r%fe@aﬁﬁ‘g &C@GA}Q at
~such as net hanesul fonic aC| tol uen onlc acid
Leapt altrariesdl bericensei Erefﬁfatbﬁe’ bivket éehﬂttfh@e QR ESeL,
éf@/]_ed}hl 08 rrd%m‘gqﬂu e gder.i v )
PE from hyygr &:%ﬁogl %g%h§gr% rom g]rg?ﬁgﬁgggl?gn%ﬂc,lee%ﬂ 80
pegewtlic pr@rf@gla@rllycbybehzbeecst G0ty i e, claniarlty smriidgicant
h | t n h h
o SN ety F 19 s L af B BPEEB LSy o o
tareictdeanid Whe feese, baseumi ¢t cstrmec:hr:eﬂrésroc ‘ammm,s qmr
ot M 1 rkeaar{u%ce)%s af. ,Lhe gesi red salt formng inorganic
or organic aci @%in a Slitabl e sol vent or various
conbi nati ons of sol vents For exanple, the free base
can pe. dissol « Eqée\d \queous ,sol ¥t| op of .the
appropri ate aci anét e Fecover & 8y sfantar d
des@cis dquees phiyer céramnphk, cdndieiaporat nemmais titet is

'l:yﬁloéaqltfyo%‘haracterized by unregulated cell growth.

Some examples of cancers in which IGF-1R is
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.
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Alternatively, the free base can be charged into an
organi ¢ sol vent such as a | ower al kanol, symmetri cal
wW@e00as3amet ri cal ethers containing 2 to 10 carBPONIB2006/002474
atons, an alLkyl ester, or @fxtures thereof, and the
like, and then it is treated with the appropriate acid
to formthe corresponding salt. The salt is recovered
by stahbRal lvedde CPTPEERRAF qlils anddoreRdRPFEY BYmPounds
off Fbihatd ot 19f phherdesitehpaldstf et oo M XL & Plsdakses
. can be precipitated by the addition of a solvent n
Inypeet rate osa i ths cpagen bt lad cespenef eguthere from
] €h Ayt 8L es] ' deQngant £c S
1 EXGP 8% o a9dikt BRLES L NRS 0aNi.ARH QL 08NE £c SO BN Sucn
for performng the various reactions Include any
asi ao¥ gditid nonyeiganhtt set aminte t deonyesn nobuawiveErael v
cadd the reaghantsigr &. asul.ti g
el Gth i Sl ogenar oasorvantE Heen CALPRAMS e
Cighlatige Clelkiréboher nfrésderaseiseentycsopho aghaiiat hyl
cyBL RS inANG-OL08E $0L VRIS, SHSh e hekpalydral ur
di'oxane,” di gl'yne, "cyti ooct ane,” berfizene or tof Uene,
ciheptaomsicies| Gheranebiati phatdmuascugl | Gascitabine, Ida-
al 4 ' nd. ar L.c hydrocar hon vent s _
e o8 aa DL TR G R R AR Oy s
caphopgaiic $eitbbiconsatet hyltagetiat, eMiporepyt racet aie- and
. I re reof . Al so enconpassed,b he present o
A e ki e Tor R T rah aci LR R St Loa - hen ™
moagl phickphdatestepnd alkahamendforiganaoioe, OFganiecan,

nds...Preferred ipnorgani.c cationsconprised,in the
Tr(gg%r?fs)fgn Vllil‘lkﬁlasq,lne Gj.rlfgrlpsottléls(asi l\/lng?ls,lbl %I%r dV.‘J.I’lO]’.‘el].

rubi-

ar'e am - sodium um m
bimemoni um cal cium magnesi um zi nc and nanganese.
Production of phosphate salts are described in e.g. G
.R . Pettit et al. Anti-Cancer Drug Design 16 (2001)
185-198n Prafearated rapktisial sgeninclaudestthasecbabimestion

from aci di c _prodrugs_and organjc am nes, includin ‘
v e S e ePEa 10T F ARt T s REPRRBPFPee: o o e
(Iam nohacithisahby bayuvatgoibeHssEdrmTbE & endd ! @maro:
cod r_iﬁdr%"n desiq%%gt‘es .a(:(:0£di n t(% the i nventhon, in
Cparti el a IPAFBRE] O A FS AdiCdE98RERF r Y i n

simal teesodzutadminesyest absp émnaldsdesmalyhber ubeaol wgies,form
fi Soners a% deri ¥at i ves. Enantioners can be_nenti one

o ABSRI Bam®8 96t “PEBiter 2 Ibi VATV ES B8R BE, tipragents.
an@xanpiles lattR@ aakdstpeovhdies dMalh dpeayect bmes U ps

Preferred al kal.i Eﬁ am no acid are arginine, orl I t hine,
UST am PoBRGEIC AT, |y8i n@iGrdosage Torm with the
compounds (I) and/or prodrug compounds of formula (II),

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.

Suitable containers include, for example, bottles, vials,
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hydroxy |ysine and especially L-arginine, L-lysine or

Lhydroxy |ysine; an al kaline di peptide or a
w@banroeaaeut i cal |y acceptabl e al kal i ne am no acPdI/IB2006/002474

derivate. The conpounds of 26ornmula (1) according to

the invention can be prepared using the genera

met hods descri bed i n PCT/ CH2004/ 000147, the content of
SYBAMNOSK i §TENCBRD Pt e IediSeMAY by e r EPEhech @ I & FeTriety of

maﬁgy'd&%t%uchtaésgﬂﬂgﬁQﬁiQﬁgskaét Ry el thabke a

ods known t0 the skilled in the art may al so be
mﬁwgealbyom her sdepé rensthsnpd eaehtve Mmp&Hiton. I n
coﬁﬁggfgﬂ%go%éggo}4 ffggifﬂéa&EEngﬁQE{FﬁéEihéf%d%dltlon and

enet hyl am ne substituted in the aromatic part. In

mayt hever eseteriheentéens ndvd dfart prgpde dficlcongagner may

be par%etr]%tt'}%%ﬂ‘op? L0AL: 4dh & g;‘ Lo U?Xjf q?% 3y SURsLbuent

e benzylTc carbon at Sone” o ese starting
piamteartilal byarehavaddabl@bynigickybat headbd) a M tlalped or

pa%Pb tHE%%%@ EF%?%%%&%H%%%thggégoﬁéb$¥ﬁﬂvPXu§$%H§$TQQ

tré&ﬁingSWMataanJtléhndf dfireme, SeochJpn carggy-1983)
3306-3307], or via substituted b-nitrostyrenes
[Anbros, R. et al. J . Med. Chem 33 (1990) 153-160;
Schafergdditiom toakheTetunsheidr meﬁapémggé)mM%Sﬂhﬁ

CO?RP%HJS q aggreCIatqgﬂgycxmgg klgk %%}ﬁth“E and

M p oces Pnvention Cer rain
théumunhanmﬂcegmaupSJgu&¢ne§;dbw@r@myksgao@psl$¢1uﬂﬁiul as
starting.reag er nedi.at e n eed .
on LA T0, 908 1L, L el oL 5 PN Tk o
ofpmepww&ﬁd(mmdoﬁnthEv@omaﬂum@$t@hﬁ ey theobtweeludieion of

add n a d % r qore pr Ct gr oups.

%Tﬁéiﬁ %ggbeﬁﬁ%ro eé?ﬂ‘cﬁc guﬁ% l‘b"ﬁrh%groups
Labéﬁ&kﬁﬂyldmﬂﬁaﬂﬁ sRPeotecteanes Gﬁ@@ps abEX ganirgonkeys, rats

en1str Pl enum Pre

an{ 9T G PaBror beET e GBS G ghiTE R N e

2nd edition, T .W. Geene and P .G .M. wuts

Wl ey-Intersci.ence (1991 nd, Protect|n 3rd

edit¥%ﬂ?eF§%ﬁilﬁﬁhﬂgn§gF,;EgthﬁHTﬁﬂﬁﬁgcﬁe gob% .
in&hﬁﬁfﬂﬂeﬁqxurhe@alngr@f@up§ éunbemmdmaéucOhymrxa@done and

woJLEUPSLID TS BLCREDL LIVEDLL o 8,0 sberevloand .

tol SOPEOMA st @URhat 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
compounds referred to or indicated in this specification,
individually or collectively, and any and all combinations or
any two or more of sald steps or features. The present
disclosure is therefore to be considered as in all aspects
illustrated and not restrictive, the scope of the invention

being indicated by the appended Claims, and all changes which
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is easily achieved by catal ytic hydrogenation
(catal yst Pd/carbon) and treatnent with BCl 3
wo empozaidvel y. Anot her usefu.l reagent is PCT/IB2006/002474
trinmethyliodosilane, which23electively renoves
i sopropyl groups in the presence of dif |uoronmethoxy
groups . The parent conpounds of prodrugs (31) '
cone g tiilng theomeeRen G| BT &i7$I96r RAt PERLBRLeny prisdlggended
to GUTRGINMS. AC¢QLdL g tothe invention can be prepared
usi ng the nethods described in the foll owm ng Exanpl es
1, 4, 5 and 6 as well as in PCI/CH2004/ 000147, the
contey s Wil G 8oL neeL pﬂ@cﬁ@h@%&%ﬁq@g@y%ﬁ% erence

inits entirety. Sonme preferred conpounds (l) contain

Spegrief igratdever glhcdi ¢£ | wordnetshdrgogpeupsed Arerein by

reftdlt Lat.e - nthesis of some conpounds (I) is

rez-f%?gﬁﬁf ﬁﬁgrgﬁégﬁ%giphenyl) et hyl am ne, which is
synt hesi zed from 3-di f | uoronet hoxybenza Ldehyde

(co i avail - diyng, t e ral
progggaﬁg%hié§%¥?€ggg%%g5%§f3&@60%?b88&§7?8§£%ther
undgsefudods twarthi mg fraeeee dlo ithe2 fobenyyhoxEgamlal f Such

. r t.hoxy | deh Ich Lla i.f:

B et St B Er b SnaiFaey it CLagie B etdeling
thévhekesGrdminverttioh2af@C0?) ritA51nt468pdofo limit the scope
-henzy| oxy- 3- hydr oxybenzal dehyde [Kessar, S .V . et

ot 2R ?%O%Fl&%ém 53 (1988) 1/08-1713]. Qther starting
mat eri al s can be produced from suitabl e hydroxyl at ed
benzg,, ids. One such exanple is 3,5-
dihy%*@&@@%%zoic acid, which upon treatnment with
nmet hyl chlorodi f | uoroacetate (or chl orodif

| uor ne).and .pat.assi ate.i.n._ 3 e Ak

di me ﬁ§%$§%?nﬁﬁs %1§§F|%§B§H%§%ﬁ§§¥éfyﬁﬁgegF%%%Sﬁfﬁﬁﬁﬁﬁ
prgign fndclesromeighexyy benzarcecacpecticat ang/ underst cpec-

that_.any .pt.her suitabl e nethods kno to the skilled
tr?% %?&?%ﬂ G%S%Fga géng% %ﬂ%dﬁﬁgggg %%g'the scope of the

present invention. The conpounds and the prodrug

compounds of the present invention contain at |east

one chiral centre and therefore may exist in different

enankxaneri cl f areys-1-ABt hobghr parith ccuicduehy L pr 2F Boxredl - 5-

aSTRRADS U P9, P p0Lug, comounds (LLL g onat

quiméeinnded to cover both enantionmers per se, as we.1l.1
as mxtures of themin any ratio, such as racemc

1. 2-Benzyloxy-3-methoxyphenylethylamine (74.7 g¢g) was
added to an aqueous solution of sodium hydroxide (450 ml, 2M)
and dichloromethane (300 ml). To the vigorously stirred
mixture containing the amine, 3,4,5-trimethoxybenzoyl
chloride (66.8 g) dissolved in dichloromethane (250 ml) was
added during 30 minutes at room temperature. After the
addition, the mixture was stirred for further 60 minutes. The

dichloromethane phase was separated, washed with hydrochloric
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m xtures .Prodrug conpounds (I1) of the present

i nvention may be obtained in their enantionerically
w@eog/otarTs by using enantionerically pure parBC/IB2006/002474

conpounds as starting mater8al . Enantionerically pure

conmpounds (1) and prodrug conpounds (I1) may al so be

obtai ned fromtheir racemates by crystallization of
acitchei20Caddi t i D) sadltbedu tdpdihiny ulpdiads) [ sod eqgceptrated

(3994) 7 2

o At un a8 or s Er | AT VAT ) T <aPaTed By
fulpﬂeptamlml\feclall@b.@ﬁu§bngtb©mim¢@ul@lllcyl ax;fauii@m@rmeiauspahdl ng
lmﬁﬂgses O her routes to the pure enantioners of
conpounds (1) and of the parent conpounds of prodrugs
(I'l') of the present invention are the use of

e 6B TBETE G0Re et BEOREGHE B 110% o S ot

enél'et$Q§Che”d1)onar|1®tpmw@dslgﬁiﬁ)t“hﬂbl‘ldeSIA]ﬁQ y) was heated

1ric fra f M drogegnati g r
unﬁ?erﬁlnes “\Izﬁ )ft Or n%s %ﬁ sa%?ls (ﬁleﬁﬁ %%umgglt %éﬁled
dowh thmodauﬁEmﬁﬁratuIé8abd996)téﬂiﬁ 49&5 réiauﬂ@hzeWaaals

We]f‘ s‘?S‘T‘?HCTan Joq‘lh c‘hﬁ‘gﬂ\lnedl @rgt en”@g r| c é?%lgﬁl\?écgyy ether

(2mmeﬁaob;va&gknﬁmnobyeémQSQﬂﬁhelhedrbnhlhEu@mtcﬂﬂmeg) An

nS R « <R Racadei CAPT9- Aetopbabl LRI s dadpy  thom

me@mpkﬂeabbahynaytbera@ﬂwnuﬁuemedtensbhedfomnpoﬁxw ?04 ce.
phar maceuti cal conposition in which they are in
associ ation with a pharmaceutically acceptable
adj uvant, diluent or carrier, in order to prevent or,
tread- ame diegsel4n O cREPARPED] RFSAEBING He 1568P 2 was

di S SCBRIOr woul,d Rexeapsi dof edihenabici absby M»e skid | ed2-
person. The present i nvention al so provides

diphEnatedieineal (200npdsi fhentEsaped sVhE t ﬁ%dwr@)d?whydm de

atcampeunds: of har Ay e iphar paeeitdgaliryc: silica
acceptabl e salt thereof,” as hereinbefore defined, in

gehésdeilatdertatialh aTkrﬂwaﬁw#aJcr@ma@awwﬂca%ép&L@@ go dryness
an@dﬂ)é'%?:ﬂtl’on%'dl %@*rﬂtwegﬁ Q@ﬁéd@sr sﬁ@.uﬁokggr@QQanH@ &1, 2M)

excl pients, diluents and adjuvant, réference may be
anﬁadbchéOrh@eSWQWﬁaﬁéOQ|ﬁ@ﬁatﬂh@cﬁ%ﬁﬁﬁ%ﬁn@h?ﬁ%sﬁaseﬁﬁpa‘

ra%ﬁdcr@¥4$ﬂ é%%z%égcéﬂyratéd ek, dggﬂpé§heD§é¢@h@k¥Hé”§¥§on—

emis try", Perganon Press 19 and to "Lexi kon der
daPWIﬁgsn@fféGfdr<Pharh®zﬁéale$#ﬁk|Rammbeawgﬁeﬁ%@ﬁaéed by

cr%%@éfgﬁzatfaﬁ %roﬁ eLﬁéﬁgi?rglé%H§' wHaREOk 012992n§5I1122—

124°C.

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

washed with ethanol (1000 ml) and dried giving a white solid
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The conpounds (T) and/or prodrug conmpounds of fornula
(I'l) may al so be entrapped in m crocapsul es prepared,
wo e0070xa0pl e, by coacervation techni ques or byPCT/IB2006/002474
interfacial polynerization29for exanple,
hydroxynethylcellulose or gelatin-m crocapsul es and
gneth yl met hacyl ate) m crocapsul es, respectively,
7f1n8(:ol5 BoiHaleadr-ug® daiscpary Sypstietd Lepsioaxalmfi-, 9) from

ethhROSOMBR, ahbyay e M GrosPheres, (ABCHOGMUES) OB .ce), m.p.
nano-partlcles and nanocapsules) or in macroemulsi ‘ons
209-BUtC t detnf’qués . &f e (di scl dsedMM .Reni ngt on' s
Phar maceuti cal Sciences 16th edition, Gsol , A . Ed.
(1980) . Sustained-rel ease preparations may be
pr epar e Suitaye-Exanplies ofsahstauﬂédérelghseEwoduced
. Ere arations include semkD erneable natrlges of s%) d on
ARy HY o phobi-€ pot rstcont™ M ng"'the §?o§rug conpoun S
di€h)oravettHaneat (3@esSmAy eahl th@ebasmsetdishapgdiroxide (200
art| | es

.g. fi m _cr ocaps
eyt |néH“?egﬁ%ﬁ%ﬁﬁa?PFESSWaﬁcﬁﬁgb%£oﬁ9%st§P§en%ra£ed to
drbydﬁ@gﬁé&iﬁ@oﬂlhexagﬁbﬁdaf’.@la!ml(nz’-' hyxd@exyethzy of the amine,

te | yl
cobfot actd et s Tty 8! S50y debpet yinass s 10
holirgl uisamgc @Clﬂjaa&ﬂ-@t[ag&mmz}aget hyhel - zgéaﬁtanm emixture was

non-de dable et hyl ene-vi nyl acetate, r adabl| e
“oTGER t e d-yFyearre: AP AT S CROBL e here of the

b@EBﬂ%@MsTM digjorct abhe m gbmﬁ@b@rﬂ est cm@%@dmafe in
actic acid- chollcaC|d copo ﬁ and | eupro
a aeéfaf%)ofa%“epf&v figrmemides (2 9d%3<y%?y‘? fea%fz?;dl%é‘l
waBhaferaeedt iGah ao/Mmeydi ons Ohet BeekBNeat ban p/?dl|l|ad3 um on
referably conprise fromO0.001 to 50 % by ME|§ of
CaEBﬁﬁouﬁdJ(?YTﬁe brS@FubWEOHﬁBEﬁdST??IT’%ﬁHﬁP s filtered

anbir aihef of MBd- e t den Q0N 148 0gkhedds cornesperddng was
acti ve parent conpounds have | C50 act|V|t|es in |ntact
cryafpl a3 enrPAnGtR§ P orhe8 VAP Er ogramtm (3t 8- isbfmetmxy-

phBhG oYL AN dinmy1 -Bue yhe okhe s LAt e i f1f er enaetklranydroiso-
activities, the ﬁarnaceutlcal conp05|t|ons of the
quitneéhne o2 i} Iqu efep abl 90 cBHIG s el fIpom-0. 3302 °t o 50 %- 0.
CHQY m5|ght of prodrug compounds (I1). The daily dose of
& compounds (1) and/or prodrug conpounds of fornula
(II) will necessarily be varied dependi ng upon the

host Gt.r egt eéjoll}iﬁ%npa%tfi CL('&Q{—{—O%,GAJ ,%ttrimethoxyphenyl) -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
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 aqueous solution of potassium

dihydrogen phosphate (50 ml, 0.5 M) followed by water (400
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adm ni stration, and the severity and kind of the

i1l ness being treated. Accordingly the optinum dosage
woreap7lozo10et ermi ned by the practitioner who i SPCT/ERDOGIY2474

any particular pati ent . Bhe pharnmaceuti cal

conpositions of the invention may be fornul ated as

creans, gels, solutions, ointnents, suspen sions or

ml)p| gBiersiviewe viiven SHUIERIEE Mot opitedl asRfdfiest(Za X 300
ml)L 0Bng f @f 2 q%agyn% mgiﬂa% bwagnfaﬁ'l@h' Uhg ec&nc@&rated to

aerosol s or ers; for oral adm nistration, ?
dryingstshe Ther m@idm@ma@t Purdfpsd by, chpdratagrephy, on silica
SUBRANSE 0BS i $OLULLONS LhpOw deg se0r oranubes: R d
ged cta S%rgva}f:}?nl‘aig5 %m nPgtrgtl on e. a secon
fragigposicorisdgedor foraldar anvwrtal of njtéet |Si§ﬁr€m%l natagial
ntr.ayv bc nequ
F 2 l d t r
and L e T 8 e P PRAPTER or depdacive
whasﬂsp@ﬁsp@ma@ne@mﬁ §l on.SC‘Ehl@ cbapdlnds i) and/or the
prodrug conmpounds (I1) o f the present invention once
transfornmed by the organisminto correspondi ng active
par ¢ht Borpdwidsnwere fo(dﬁ*d*tlo doﬂmﬁe‘gmrmféqurypihﬁh%vﬁ“
X sion, or f.unct he, h _
formé’ce—%t 39‘%%entzi\40ut hn%s hatocrér% h' E >l£‘\Zajpura Ty tgltgggydro
mcrcgjnatoéd n|ensm5| f g)epe;ptamtuce‘ﬁhey:cmﬁen@ oledsttecp ;ﬁr@ﬁmtve, in
ot rrallgantcl and e er
eth (1[1 IVI SI o oc |n(§"}tl%e gellltl'gd“% e ﬁ%g\ghagé of °
5 %helm taotmyximgane atﬁwprreml tiicxg achowes pafleat slurry was
GAITRO nds 2re, use f the preven and/
fl]treggdrjrent of %Hu se]ggie%rao ur?roélﬁﬁ atre%i %G:L?Rcwyness' The
rcselxmeeseal(nr& d)nodasdigey teed fonpriolbefteratewdi seasé80suth and
canc at her.os ste SIS infla [y ..
dlcj? SEas shél p or%\ gfﬁb (ﬁ i s&3sEs gnﬁgge vas
cordeetymitaicd a-rothﬁhcyhsssandaﬁdiansmanxtesnejxmct|@n6 g) was

t.ment " ref rs to baoth thera [ eatrent. an
Crﬁ‘o@ﬁw@& f5°8r pPEVRHLS g‘t i lﬁ@a@ﬁ#iﬁ”%o@eﬂﬁﬁlﬁn@égoxy
phafy 1 r-ezatfrmmyu-aek ddiey dhose algreagpane i h6{-rhaet}dj>s,o{ldér, 3,4-
as well as those in which the disorder ig to b C 4o
Lefprr%mé%ﬁcédsoqﬂéﬁeém% hb el M@ b EraAt adr het B “Hy - 2
c have peepnidi-agnosed as having the disorder or may be
predi sposed or susceptible to the disorder. "Mamma]/'
for purposes of treatnent refers to any ani nal

clasgiihed as aTREIRLcy HE! BONG, - BUY, BOL L hBEASE, L O,
phenyl)-2-formyl-5-(dihydrogen phosphate)-6-methoxy-1,2,3,4-

tetrahydroisoquinoline in a physiologically acceptable buffer

The solubility of the title compound in a sodium
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.
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humans, donestic and farm animals or pet animals, such
as dogs, horses, cats, cows, nonkeys etc. Preferably,
wao b@7oearml is human. The term "t herapeuti cal | yPCT/IB2006/002474
effective anount” refers té8lan anount of a drug
effective to treat a disease or disorder in a manmal.
In the case of cancer, the therapeutically effective
anmount of the drug may reduce the nunber of cancer s
cel IgaMreduce bhendspmiryisitaen brhilbri -{i (4,551 ow to
sone extent and preferaply stop) cancer cel
trimethopyRbealli nt of garilnReldinydgasen phegmiiateli6s. |

me tHoRW-0025aMe_ext ey ARd s%g@&ﬁa@bha 5% 0Pk Jiumgeur
netastasi s, | 1, S extent, tunmour gr owt h;
pPhogmieeseel i eve to some extent one or nore of io the
synptonms associated with the cancer. To the extent the
dr ugr{mRy.pf £MENT o BT BYE DL andd Rg 1 Kid | p%é?l‘éé&%&ai‘@ﬁe VIT
cells, it may be cytostatic and/or cytotoxic. The
S, phrawe Mvdcapedo clihpsehpegtave AhBulittlescospeund was
ind%%&?'g%t%ﬂ ean, @0.ameunt, jSufehi,GLe R, Ak 0 tREEYERE. 1 Dfe time
~ preferably reduce by at i5 least about 30 percent,
is gt.€F eriahitesbyptate pbasphsdapercamenipradfionalolly 18y uaits/ml
37@ast 40 pejcenty pret Iy, Y rBts th8255,80, PERGENt 5+ 1
( t?gfe ébl@ £§ aﬁ*fgégggégga %é%gﬁ%%tggﬁﬁ§nsi%€i#1can%lt ©
comgipamige A thensgowritlor prpegressi e oremnibidbtiin a rapid
£ it Y o@f L ar . cellul. ma 9o fr_. Hoxy—
OéﬁﬁﬁlémOrO?ungB?, %ﬁgﬁﬁ% oFES?%Feaﬁéﬁé nggé?ﬁbﬁ%3§$£Tﬁéy
pharerlne 2-Canpgl. - 5 ahgd candemetsvxyel e , 3 04 -oretdedydicbéso-
t he . i.al ogi condition in manmal s that is
@x¥€%fg§¥ﬁ§gghg?§§%%r?&éd by unregul ated cell growth.
Sonme exanples of cancers in which IG-IRis 25
unregul ated or over expressed and which can be
pr evgniid |and/ or ki eat el iy itdg JiesubhiNg-AcidMg 1-5-
par Wdé%u%ﬁ&t‘“&fé%ﬁ%‘%ﬁdﬁ —
(didnisegest phrephakakt 6-qithesvatle 2, ol ohet PR BERIN,
quiidAney pancreas, and nel anona, nultiple nyel ons,
“Tymphoma and | eukem a. Optionally the conpounds (1)
and/ or prodrug conmpounds of fornula (Il) may b used
agai st G8lJ; Nr0kLESLA & AIREASES 20 LRYDL OAL Y I W-Teh
conventional treatnents such as irradiation and/or one
etlgnor & Shdmbehepapdiniagentdnsuditas @l gm.p. 238~
[ & n, Altcetam i n,_Busul phan
2 ek naZ8chr BoaT sk, SeEPTLE: e i eangt rey

with example 3 above, was dissolved in ethanol free

chloroform (150 ml). To the solution were added diisopropyl-
ethylamine (15 ml) and 4-dimethylamincpyridine (200 mg)
followed by the drop-wise addition of diethylchlorophosphate
(6 ml). After stirring for 5 hours, water (200 ml) was added.
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
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Ci splatin, dadribine, Crisantaspase, Cycl ophospham d,
Cyt ar abi ne, Dacarbazi ne, Daunorubi cm Doxor ubi cin,
waEpioriier n, Et oposi de, Fl udarabi ne, Fl uorour ae¢T/1B2006/002474
Gencti t abi ne, ldarubicin, |8dsfam de, Irinotecan,
Lonusti ne, Mel phal an, Nbrcaptopurine Met hot r exat e,
Oxal i pl ati,, Pentostatin,

t t
oy BTG EAHE, S SEOTBLF Foe kGl PEimbD] STt Sthy -

phEFEplﬁléleﬂa delioguaRrinakThj seo@aNiNe, giopot ecan,
Treosul fan, Vinblastine, Vincristine, V'ndesine or
Vlnorelblne When a chenntherqgoutlc agent is used in

conbf nat F RS P RMe s dABBURdS? () " rddesr 68r ag

soCofpeungis afr)f-armal 8-kib)1otd8di) S?ﬂaxe@91U§B@dﬂ&hy1
the formof a nedi canent contai ning a conbi nati on of

Pho AR § \ith Sféwey 11 8r 3sf nisteatesirolaemanet agi oh,5> @) in

ditReyrdmtHigdISed W)t herf oF naof - sepanat %988@%&%&%
each containing one of the agents, ‘and in the

fogaké R s nd@idhdearmgbbane st n@ﬁ@a?‘lbeaaéeﬂa*eelg 200 ml)
seosledd aldny J n f t nds

we(I) and/ or proéPﬁalgoﬁggﬁﬁﬁgﬁ%fgg fﬁggg ?g gggﬁgg

CopyeRt FRISHYE S SHMNEsht al pd W e %ﬁéﬁoﬁhénépé@tz o agent

Cr(@fal’l%t\ﬁ%ﬁ@rom Z'ﬂh%&ﬂ%é}egfév‘%“ tlﬁ“)-’ EPIMAL L hioro-

osage forms may be conceived a prOV|de in the form
Phery b d tacateredal (B hyehed & triowmpritses Sactbaxni het, Jarid
tefr ow%roq%ﬁ%%ﬁg.?xe' ngegt pn, or, %ﬁ%% Qgsgdwrtm;b t %J—
contai ner Itable contalners I ncl ude or  ex
22pdtt | B8l Vi-al%s, 7Sy riicnges, 0 ptree t HEM® 100Nt @i ners may be
formed froma variety of materials such as gl ass or
pl astic. The contai ner holds a prodrug conposition or
t he EX@M§$@V§Ed:@Etﬁ%ﬁd@@ﬁ@@%oiwﬂﬂ¥8¥dﬂyﬂ%eh@%%;?Sformyl—
effective for treating the ~condition and_may ave a
6-di Blyoronaidwsy -dory 3¢ f nkc bsaimsleiskauinnat 4leer nay be
an i ntravenous solutlon bag or a vial having a stopper

plerceable by a :ﬁodern1c i njection needle) . The
| abel - of fage Ginsdhyli Adbcdt@s! auvad iveresmpesied ton

(1b8. @Sg?)d pr:rt atsrse.‘L%H Rg - Hhg- condid 'gqna.%tzl Bg95§f cBMER &S (93

cancer. I'n addition to their use in therapeut Ic
ml heHp &ﬁ@thvﬁéog@ﬁp\eqﬁdéwmmldnowa@r hpuaéadugtc durfes 15

ho@Fs %H@lﬁ&rlrly) waild f&ﬁ]@éfecﬁ%ﬂqgu&,ﬁ@}:l&x &%grpcma%ed

salts are al so useful arrraco 0ogl Ca tOOS I n
Lo deverssifreheare sseandar dli Qmﬁf('mlafzcldn fypmr me@m@qm

gi¥iNg d85h Syelen®1by-§he. evalatdan 8hie (104.2 ) as a
white solid, m.p. 66-68°C.

2. A mixture of ethyl 4-benzyloxy-3,5-dichlorobenzoate
(103.0 g), potassium hydroxide (32 g) and ethanol-water (1000
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
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the effects of inhibitors of cell cycle activity in
| aboratory animals such as cats, dogs, rabbits,
worewkeyEy7 rats and mce, as part of the searchP¢DIB20@W02474
t herapeutic agents. Those skilled in the art wll
appreciate that the invention described herein is
tible to variations and nodifications other than

4 USCGE
HH0s B8NS pei §FEH A NP U dSe FEBBESS | 19aYiRg ¢ -hENGHARKET Dot

ditdhabrbbentdswvenddian (gecludes ahJasich ivani akiens and
nodi fications w_thout departing fromthe spirit or

obfedprei BY ehatidttldriadtiicns LR @bancthe JiNv-8At f oRCRE SRRy~

3,isneh uHesr @bdn2fid e it @RS t«ﬁﬁwr@&lmcomgw bh @ng1 Nl
conmpounds referred to or indicated in th

speC|f|cat|on i ndividually or col Ject Lvely, and an

and A1 Acarbrhhe? ots broeay lews- 8r S TR ST obgngodFepsld
(6ar. sf gat Uk e8: ndIR, IHHSHBR odl fcgb@sfyf)e W wga%er@lw be -

considered as in all aspects illustrated and no
cargepy et ividazte sddpé 6f ehed? Ny ey @rﬁlebépng

sd1ndieat gds b&'o&]hﬂﬁi appended ,(hal N, and,a le §h§§98§flu01 o-

whi chcome within the nmeani ng and range of equivalency
mezpexiypbendeld thy lsaigwbr(d€ed gheiritimedwilfgsmanide (150

m1f) emgeeg&‘@éd af & 5l sted A*‘frtgu_lggeyﬁ Aegsfép%%'f Gatki Ofne

each of which i's 1 ncorporated erence in
mixtgrenyay apdnt itHeorfast @Wﬁgnd‘e@‘wn p&ho@@ wl) Bhdbe-lorel

meft%hye’clﬂgwer@i&?%lv)" t bl‘h o??gpfﬁ é\}gagdj% exenp}q%?g“”?h

anpl es. Such
aqﬁﬁ?ﬁédéY@#O%ﬂkﬁmuqnaq;d:HéMpré@@rml rfwdidoived Bpdaaneous

so@@Lhmi H% P&iz@.fjdé 0 lM m?tOOt p‘lg SCQPf ﬁf { %on%\éﬁﬂ EQQC{ to
1 be ? I'és

S Produc s 'déscr din
dﬁ§§?§§faﬁb@rgeqwdnamwa@u@weaf1ﬁ@ghﬁtthqmaiogaapbySQEC$rknca

ooBeOF IS IR AL LR IR OUTCE BLEy (11) o
el@ﬁyphe@yvynq:Lﬁocpunﬁ-aﬁad& chy@mﬂge mnphosQMaueal -fanple
wa%t QBL?ﬂ/ J—zd lgy cmglt tl:etll 4%(31 f])Qqum 395 (%& 7m p) 3\% 100°cC.

-Benzy OXYy- oXyp eny
added to an aqueous solutlon of sodi um hydr oxi de (450

m., M ap gx?ufgldfn]i%uﬁp%e(gogmnlge f%o L%eﬁé: gvlene

V|gorously S re containin e amn
(505mil} | aed hehodpdrzoys osdylcbil bded€ 6618 1g.)) wdisshoebved wider

re(ylﬁgl 959“@” r}laonuers(.zﬁ%emx)ea\é\@ﬁon mixture was concentrated to
dryness and the residue was partitioned between dichloro-
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 (6 X 25
cm) using a mixture of dichloromethane and ethyl acetate

(97:3) as eluent, giving the imine (0.8 g) as viscous oil.

5. The imine (0.8 g) produced according to step 4 was

dissolved in methanol and (100 ml) treated with sodium
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added during 30 minutes at roomtenperature. After the
addition, the m xture was stirred for further 60
worzevanezdo7 The di chl or omet hane phase was separ ap@HB2006/002474
washed wi th hydrochloricacidd (200 M, 2M , dried
(sodi um sul phate) and concentrated to dryness. The
residual amde (137.4 g ) was used w thout further
bominiciidat Rbnréon térepqrajdumst uohidf ne hetaxdrimes peddiragl
1 0 0 g
e o T 5 e B g b ouyeh aride. {160
conﬂenbmmeeheabedrmm@@s amﬁlpﬁtthaﬂoze@ befuressn Ragieous
cti ur 0 u
s SR Rl eTL g TR TR ERLG A MR sh S LR R D
The alngeme c( 2DOsal yas odsémmtdcy dlreehyhn@td're*rce(rﬁ:@@z Lmd) to
|V|ng the exp cted imne drochlor|de An
dmgn Eil Vti cal € ? e obtH al(’\é1 3rgya%‘%r§/estgfl iz | on from
v1ﬂ®mhammﬂrd|ethyl ether giving a white solid, mp.
200-204 C. 3. The imne (4 7.0 g ) produced according
to step 2 was dissolved in a mxture o nethanol (250
m) and ka2utdonebliokyet adives (@60 5nly) , ahdltemat e Onvintlh

un1boro y at_10C unti | I|n mat eri_al _
a0 chsa STEG 2 ST i boF Haviagh PR er areyt o e i 2t dra”
StmaB1agmcemhéatedctnoﬂrmn@ﬁﬁxamdspabhcémmnﬁdxbekmeewness,

ueo hydr oxi de (400 2M) and dich
1e%€3 gﬁﬁhgofﬂg% ﬁ?f‘vﬁ#ky%ﬁb & @"Bhase was sepa rated
dried and concentrated to dryness, |eaving the secon
dary amne (46.4 g ) . An analytical sanple was
obtai ned by crystallization from ethanol, giving a
whi te. sal isdqlumlfam 122- +h24Corkyl Theisecandarfram siesp. 6
40.0 g ed accordj met hod, A was, di ssol ved
(300 gt Sehn il 05 ol e SOT G 1O e e RS ©F
comiﬂ@%@dylo%ylaﬁoemmﬁc( @10 @ak dﬂe&&ﬁb&iedé_ﬁhhgtydrogen in
et hano 4 The m xture was stjrre . ) i
the| PEereRt uheh PhEIRTLNT yOhad® PR3 SEnbIOUSES The Bt &PRed"
hoGf ¥y Staes maitervagheds i ¢ dir&d rhaﬁplth(elei).otmae anch girited ted
giving a white solid(24.8, 53.1%

). . A second . _
toc?w%ﬁ I'PAVEBA (2435550 R OREr ﬁaﬁanreww%‘zg‘aRPémgl‘
6- bettﬁ)rszﬁ{elﬂﬂxo&%319293 4>\9&tt9é’/lﬁﬁ&)oi,somzpnoﬁﬂ‘9e 212 0G , gum,

[a% -53.5 (¢ = The acet I-D-Ieu0| :
whigl ts?égdsflgcq Bvo&aeeams%owd Chy dtl@teffép%h&%vé“watg 3-
17pactiti oned between

EXAMPLE 6: (LR)-1-[3,5-dichloxo-4-(dihydrogen

phosphate) phenyl]-2-formyl-6-(2,2,2-trifluoroethony)~1,2,3,4~-

tetrahydroisoquinoline

1. A mixture of ethyl 3,5-dichloro-~4~hydroxybenzoate
(102.7 g), potassium carbonate (60 g) and isopropyl bromide
(80 ml) in dimethylformamide (600 ml) was heated at 55 °C for
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di chl oronet hane (300 m ) and aqueous sodi um hydroxi de
(200 mM, 2M . The organi c phase was dried and
w@omceetinat ed to dryness | eavi ng the secondar yP@EmniBe06/d2474
solution of the am ne, tol d&ne (400 m) and formc
acid (20 mM) was refluxed for 18 hours using a
Dg‘an St ar k tra‘i)ﬁ,]i The reaﬁti on mxture was _concentrat ed
UFineSse TEHINGEhE HOPRFT Wt iVt itvd TR Fhe

c&rdéﬁlﬁzytea hes @syresd.SaREs rebldud el Wair@A t@bnkhepetween
ue in a mxture of dinmethylf ormam de (200 m

K H&ygt RERBYL (A § ARadly edid e%n VU TP S8 & R hy%wme

soF_lruQS_i@HC¢21@f Ped radi UmHRN 06 8EROA Aast Gas Brikdf Qhat Wo
hours. The m xture was filtered and the filtrate

copsRBEREF &t et tH 8 ffe 94 ViTHe Flogt dle sRRs oePyyral brzed

difchae-eb8aneh d eaMi NG R)as +5 séghs 441 .
5-tri met hoxyphenyl) -2- formyl -5-hydroxy- 6-nethoxy-1,
2,3, 4-tetrahydroisoquinoline (20.1 g ) , mp. 190- 192
0C ,2[ahEh2Qta§§1®§ dihvi B, @Hdg%gloﬁa 48 sofr 3RkYLI on
of (IR -1- (3 5tr|msthoxypheny )-2-

bengeaje- 51 Hyd? cﬁéyr- mqi@tsmw hydposgide (32 g) and ethanol-
det-etiBahyAr oi ogunpl 0 ccae]rmlg;

wat gt rachl oride E% m ) %%é%%%gp?%p%/ Oen% a%aﬁgr? % %

hoyg - 4THE nee hyl an ey ciodicrat {408l rfga dmm@sm,xtamdetl@é

r n [ e 4
e e ey o o e
M, p&PPt §J) mﬁrsda’erdletrmmwtbénal (B0 enL 1@ 3C.witth organic
ph%ils'er WJdirlAécﬁ ez(nétcjornrcjegg fa@[e QO&IL[‘ g %@64 iso-
6y %e VVI se a gl

reaction was termnate dr op- on o
Pr@@%duéo@nsds@Jtﬂnqmr@folpotaas@| U9 A lyydr Ggen rphogphates
301 5 00 5¢ M) ) a=T0 e
© \Xg’saex%?act ed w%ﬁ?‘ldgﬁ%ﬁﬁdg%grﬁ:{ Zq%&qg‘ = 8p%§£’y¥1
3, 8rgaah to phlagrer vias asixllde@hsande;omeaerlai e(d’9té‘ diynesg, 140-
14bRe residue was purified by chromatography on silica

gel (250 X 6 cnm) using ethyl acetate as eluent. The

second fraction contained a small anount of the

stari-ng matetiah @hd predoi nabeﬂyldsdm:opoxybenzow acid

| benz ri WhICh was bt al. ped ., _

(63 9, 8L PR LR i omg B Y880 Y8 MR SR e aR bR 1
ca-rbon&gdl “nBddFa et hldxylplgenyt L50°G 2£orf @m@ylhoﬁr The
. Gdi z p phat.e h-.net hoxy- _
boifalt%g %L%rg?éo&ﬁl ﬁ%l?lbne ?_DLE VY uuoﬁlr Sdudeg>~penzyloxy
ph&oef@vdm_\glamm egcﬁ66 Oalgoven dmettlnalrrmirn(aﬁﬂaem().omasl) was

addlt I r&%&’p\‘é‘ﬁéé‘ F}Qtleardl's r{]r(w)*l?nga c?:?non(e hou% the mixture was
partitioned between water (1000 ml) and t-butyl methyl ether
(500 ml). The organic phase was washed with agueous
hydrochloric acid (1M, 300 ml) followed by agueous sodium
hydroxide (1M, 200 ml), dried and concentrated to dryness

leaving the crude amide (109.7 g) as viscous oil.
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5 %) in a hydrogen atnosphere for 2 hours. The slurry

was filtered and the filtrate concentrated to dryness.
wab@7ozaddue (10.8 g ) was partitioned betweenP@EIB2006/002474

(400 M) and dichl oronmethade (2 X 100 m ). The water

phase was concentrated to dryness, and the residue

(8.6 % was crystallized from 2-propanol |V|ng (IR

- 1- (43 BT R hPie SRS fromosten ni/lﬁi@ﬁ (@) «

Lomaeih@g@sg@hmpfm{cﬁ)phoﬁpﬂsngaxycm%ﬁd% (180 ml) was
t et r ahydr oi soqui nol'i ne m p. 138- 141C [aJD

heggedyfden rgf ux foF, 7ﬁéthgﬁ@$)fﬂgkgﬁ§p§lgn mixture was

co%@EH@kEt@& Eg &fugéks ank3cfe 55§ﬂ&ﬂ§k£@x¥artggﬁgﬂed
)-2- Eor -5- i hydr ogen phosphate) - oxy- |
bezweswdl@g{q@m%mes ééiQSn@lI and jagugopiay ssibbiogi cal

hyb!o@?@@pﬁﬂﬁlQﬂﬂ“&ﬁun]pﬂospﬁg %Hﬁ aé%fwggeﬁﬁgga and

ompound 1 n a so er at p
CONgERETR BB G FNesss 96 is0 hm¢quydﬂnum3neThélO g)
corresponding solubility of the parent conpound is
about 20 nicrograHIEXANPLE 3 : Dephosphoryl ation of (I
R -5 {Be iming-(}¥] mdtmeﬁyph@ny¢cqrdqu(ﬁpnykes 4 was

dl%@bﬁ¥géoﬂ?ﬂaQfﬁéuBQﬁk%lEa?haﬂ§£hﬁﬁy Sop fig) apd-tetra

droi soqui noline b I ne hosphatas e
teéEBhVﬁy06¢ﬂbvaﬂ@ aﬂkabndetphmgphaua$eb@ﬁypa Wbrolg/dride

Si h t L 3 g
o<SEQOR ELASL b0 ARRORBNGLYL e, LIS b - RRIEN e
sifakh- g} éethine dcet8te) ni Hbe esivtume mh@spbataQErated to

dr ggggngﬂgl a 1&H%duﬁlkﬁégk éSZKQ% so%lum hydroxide (2M,
ntravenou d%1n|strat|on of “The 13 576 E0npIuhd™ts
40@omééqd@mukyﬂéxpgmeedahe Ké@@|mlirI?mer@mUdnﬂorphi$$NWas

ac e t
seggrgpgd fi@d.%%ﬁ?f%ngﬁ %ra%ed %Plﬂh%ﬂﬁiﬁ %eﬁe%ﬂ%xﬁh
CrszSbgdem@erﬂqmﬁnm sdqalg@lamevi&nymstgureTm¢ aﬁﬂﬂéﬁ%&é
I I
Coﬁéﬁrgég?%%%%lp OS dﬁgc%E of Op JX )as 1%0 aLXd Js a
WhltetC&hgﬂmtﬂmﬁﬂlquﬂemo Bene d A Hbalyilesl sample was

I | d - -1, 2,
ol O e B S e RO 2, B oNo % 2
(dea]l D.0 - 128 9 (c 1.0, CHA )], produced i n anal ogy

6. The secondary amine (24.5 g, generated from the
hydrochloride), produced according to step 5, was dissolved
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
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, [a]y”® -21.2° (c = 1.0, DMF).



10

15

20

25

30

wi th exanple 3 above, was dissolved in ethanoi free

chloroform (150 m) . To the solution were added
waleiogopriopyl et hyl amine (15 m) and PCT/IB2006/002474

4-di met hyl anmt nopyri dine (260 ng) foll owed by the

drop-w se addition of diethy Lchlorophosphate (6 m) .

After stirring for 5 hours, vvater 200 m.) was added.

The ofgatitc aﬁﬁﬁé’é Rasevet atdd, (Washed) wi@Fpduced

adyeiaell ebi stagi 6 40w Mya 200 -8 5 o0l d ek @nd

concentrat ed to dryness The resi due was purlfn ed by
ToFeis§Rapay (390 srl ) cindyelaueese xodEwy husinegigehy M,
2@cehiateras gLysnic {.%é’éé‘gvatsh%)r§e9 digthyl phasphanyl

derivative as a solid
depiasset h§RBEBEDERS avRCqBlax g ajnings Adeldittiora ofolchei on

a f I I | as re uxe
I?Ldr}eét %}élu%h%g@zo@eﬁhcgﬂrg{ ﬁ%‘%ﬁ@% £§ & gﬁ?tn}’l VR fluxed

foxy ]{Beﬂjpéﬁyd\ﬂ% @q@ﬂ?ﬂﬂn-rﬁata(rk Srgp) The dicttdronet kanee

B e St at t e 1
TR B LS SR RS e i R U
a e Addedut Tor of gerg creplislse mse‘slephra:teemiedr(lléd mhbl
O EanegY! ab ofh | 9e LANRIScak8RVLDG, gL LE. S0l d

g) . i zation from ethand er gave (jl
rqagtest dFLéhI ?@Y@rcpm@nyir) 2 poetyhes-of cbd'll)ﬂﬂbrdlglmon carbon

(PRPSRNSLE) esf BRIl Tk sLralygralsaguinalng
1:J-l'/tE)?a'F('?( GOIZLC@ntI@tGI;’FariDi )dry&cEXAI\/IF’he Er&siduk w(a% 5- dl

cEhgas0sod DR RUBATN, L)t T P B LSR8

Wﬂmpmpeowpleerwl 325 ﬁpmhydhl6eh§:dﬂeklydr, ybe]ﬁzt@atrehydrm.so—

100.,0 ¢ pot assi um car bonat e and Jpenz
q“%mogrlﬁae %9% My TP di ey Pf or ?ﬁ'de 1?460 m ) Cwés4
cHmated at 5b C for 15 hours. The slurry was filtered

and the filtrate concentrated to dryness. The residue

was crystallized from nethanol, 5 giving ethyl

4- beI’BZ.yhoéMiﬁtJ &n dbﬁh(JlI@)r-Qbﬁ(@Z@aB§cﬁﬂ@ﬂ®24-gn Qop@ﬁ;r@ oxXy-
e solid, mp. 66-68 0C 2°. L mxture of et F
P@F“ty 79T BRGBL ‘%W%ﬁﬂw-&bém%oér’éei(@wcm@S)oqulno ine

(p@t @$smnamyéi€rqul o33 @ ) 78ngda PLABNQ) - MRS 1wk 10001195 un

was stirred at roomterrperature for 3 hours.

hyﬂ‘?éd%l PP oro et héerdftorat8amipuigesnes S, 2afdifhsoroethyl

mdL@l%nh@H@pM‘@tSa@@rU td Qpeqketbugen aqueagis J&Wéﬁ%h' QLic
acid (1 500 m) “and chlorof orm et hanol (1000 nf,

hegpteyl a*rhé%r%a?ﬁrc dsurgasdfted wndh dhcemntirated vos
pdi Y ReS Al AV - RARNAIOXYaBocRTIoric acid  (2M, 300 ml)

and dichloromethane (400 ml). The organic phase was washed
with aqueous sodium hydroxide (2M, 300 ml), dried and
concentrated to dryness. The residue was purified by
chromatography on silica gel using dichloromethane—~ethyl
acetate (9:1) as eluent, giving (1R)-1-(3,5-dichloro-4-
isopopropoxyphenyl)—2~formyl—6~(2,2,2~trifluoroethoxy)—
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di chl orobenzoic acid (90.2 g ) . An analytical sanple

was obtained b y crystallization fromethanol, giving
wa2meniboxy- 3 , 5-di chl orobenzoic acid as a WCT/EB2006/002474

solid, mp. 211-213C. 5 3 38A solution of

4- benzyl oxy-3, 5-dichl orobenzoic acid (64.8 g ) in

di rethyl formam de (.500 m) was treated with 1,1'-
L, ¢ab vbriatdighyidgaicauinol 5ngy (4.8t IpOESt Br VHReowd Ll The

@b utd was, Goo to 25C and a solution o f 2-
[af%-df?P?u%?gﬁgﬁn£#§gi§phenyl) ethylanine (40.8 g ) in

di met hyl formam de (150 ml) was added dropw se. After

stirgi f one haqur, th L xt ur.e.was partitioned
et wlert VBt B (T000 ) aka - BULyi ey 8P REPEL 800
phahyl) Thef camganise (phas e-vest mashved hoikt/h-agaepus-tetra-
hydr ochl,ori.c _aci I 300, m)). foll d b aqueous s
v QS SRR ORI ¢ PR 2600 O CdPTEaRaRa ¢ bhetbk rifted
tréﬁt@iMHQQSa Eﬁaumashﬁue M@&rp?ﬁﬁ@h&drbﬁ? in dichloro-
chr omat ogr ap on siligca ge 8 X 40 c usi-n ,
mea?%}ﬁ%&%n&%ﬁﬁé- EfthyPlat e%%ﬁ &Y @Tlff%% ' eFﬁ%nf‘,ga‘Q’?’\ﬁ%g
mi kE@r@ u,rad% gmgie a@:séflemgtémpe.ﬁ} tﬁlr%nf,f.lo&t:] Boailnj.ﬁafr@é ,eéaénafleoro
obt ai n crystallization from nethanol, mp. -
wh g 1 iprongthang @0 nhivae oF 1 GADS B SV Giaded.
ThE) mixyleneH& ok casdy phosahards 2oxyehhees feafdd: Mhich
was heat ed under reflux for 67 hours. The reaction
Ehi QTR WD AS6n et PaPeBR t oA drdiiess 2RAd CPReSR bEd sk to
dryass pardddimned Ryetwesns di ol 011es- 4Bl habey HROQ, nf)2-and
aqueous sodi um hydroxi de (2M 200 m ). The organic
Lo Rk e Wels drd & Ty cEsRER Y atled to 4aE§ReaRYATpEsO-

i du rifi Qmat ggrap on Skkéc el
qu%%&&ﬂ%& %ﬁ?sggiﬁs gqn?Q¥r %50 f()%b'lgﬁéﬁethéae gﬁg"o'
CHEthyl acetate (9 7:3) as eluent, giving the amine (0.8

g ) as viscous oil. 05 . The imne (0.8 g ) produced
according to step 4 was di ssol ved net hanol and (100
m) LPeatle 4i-th-Siodihmibbreblydry deleati vieddmet efipehat ur e

' 0, Star.tli Jmaterjal remained (TLC. sili
T o STRE i AUt ags COBNBERE PRl 1o
outll ymes si rarfk aparlte ti, osedp bkt vitlen raguiscts wsedigplated as
vig droxide (2M 200 m) and dichloronmet hane (200 m)

€ orgdani c phase was separated, dried and
concentrated to dryness, |eaving the crude secondary

an]n?l(Ong ﬁhgléﬁ%ubstance was obtained by treatment of
the 4’-0O-diethylphosphoryl derivative (step 10) with
trimethylbromosilane basically as described in Example 4,

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

[]p?® - 38.9° (c=1.15, methanol).

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

formyl-5-hydroxy-6-methoxy-1,2,3,4-tetrahydroisoquinoline
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viscous oil. 6 . A solution of the amne (0.75 g ) ,
toluene (100 m) and formc acid (2 mM) was refl uxed
wo 200782910ur s usi ng a Dean- Stark trap. The reakCT/mB2006/002474
m xture was concentrated t@%dryness, |eaving the
fornyl derivative as a gum 7 . A solution of the
fornyl derivative fromstep 6 (300 ng) in ethyl
acet B el {50coi s clowratalageangedr vies Sofineghebad raved
ni YA OGH QL tﬂ%‘l@ #&?&tﬁd s‘éﬂrhl%. wgéoﬂ@cﬁ‘l&rﬁ‘ tp&ﬁ‘cer
presence o f on carbon (10 %) f
St%m%ﬂ&ﬁmﬂnsdehéJnWXﬂHt@SvW&iH|3355ﬁed58nthhetﬁ¢IQQ%%ﬁewere
r.af.e y -
LRI P R R AR gyl Bhoring for hoseio
MAPIQOEF@TEIH‘@WPOIAKZ 3t, vas giqualdy dheitsbhai podspieoaslagion

o SIS S M M P g

prasem@ahyﬂﬂdgemlmhesphm@@9m®h@nplPoqg flepengdnt Grannr, 2

e [ dr oi
i f A SR 1 o Seglphateabyaro
Plcfbmbdﬁﬂhxﬂkwﬂ hvedoxyUenﬂnak@rﬁlozhﬁwgd)an p@baﬁébuwmnd

%Iﬂé?%q} ornaﬁi&el?ggaiﬁ? Ha #Sgg 0C fgr15

hours. The slurry was flltered and the filtrate
concentrated to dryness. The residue was partitioned
between t-butyl nethyl ether (700 m) and an aqueous
sodi um hydroxi de solution (2M 400 m) . The organic
phase was dried and 5 concentrated to dryness giving
et hyl 4-isopropoxy-3, bdichlorobenzoate (109.0 g ) as

viscous oil. 2 . A mxture of ethyl 3,
5-di chl oro- 4-i sopropoxybenzoate (103.0 g ) , potassium
hydroxide (32 g ) and ethano] - io water (800 m, 8:2)

was stirred at roomtenperature for 3 hours. The

sol ution was concentrated to dryness, and the residue

was partitioned between aqueous hydrochloric acid (1 M
500 m) and chl orof orm et hanol (1000 m, 3:2). The

organi ¢ phase was dried and concentrated to dryness

| eavi ng 4-isoi d propoxy-3, 5-dichlorobenzoic acid

(90.2 g ) . The residue was crystallized from

et hanol -water (1:1) giving 4-isoprop uxy- 3 ,5- d_

chl orobenzoic acid as a white solid (79.2 ¢ ) m p.

140- 142C.
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20 3 . A solution of 3 ,5-dichloro-4 isopropoxybenzoic
acid (61.5 g ) in dinethylformam de (500 m) was

wo e@anedowi th 1, 1' - carbonyl di.i m dazol e (44. 4pQI/iB2806/002474

50 OC for one hour. The soMHotion was cooled to 25C and
a solution of 2- (3-benzyl oxyphenyl) ethylamne (56.0
g ) in dinethylformamde (150 m) was 25 added
dropwi se. After stirring for one hour, the m xture was
partitioned between water (QR®m81) and t-buty.i
met hyl ether (500 ml) . The organic phase was washed
w t h aqueous hydrochloric acid (IM 300 m) foll owed
by aﬂyeﬁ%onggﬂglrwnol}ngxgxkgfl&}:%g W o), s appb
concentrate dryness 30 leavihg the crude am d
(109.7 g ) as viscous oil.4 . A mxture of the an1de
fromstep 3 (109.7 g ) , toluene (550 m) and
phosphorus oxychl oride (180 ml) was heated under
reflux for .5 hoffrs. The reaction m xture was
concentrated to dfyness and the residue was
par t Fa~ionedXhet ween. di chl or onet hane (1000 ni) and
aqueous Bodi unj hydr ¥f24e (2M 600 ml). The organic

J .
phase wag dried and concentrated to dryness giving the
crude i nRe NR2 5 . The inine (110 g ) produced

met hanol and (500{nl) and tetrahydrofuran (500 ml) and
treated mnth dFum.bor ohydri de at roomtenperature
until no start ng erial remained (TLC silica
gel / et hyl acet te . [The m xture was concentrated to
dryness an par F% Fon betmeen aqueous sodi um

hydr oxj de (2Nl 405 m ) %hd di chl or omet hane (600 m)
The organi ¢ phase was separated, dried and
concentrated to dryness, |eaving the crude secondary
amne (109 g ) as viscous oil. The am ne was converted
into its hydrochl@nide, which was isolated as a white

crystalline powder (59.2 g ) . Ln analytical sanple
was obt ai ned crystallization from net hanol, mp.

wh2204i240C (dec. ). . The secondary am ne (24 59,
generat ed .f h d Comﬂtﬁ
to s% 6E% qrn%rpetsd ss% Jggﬁgfﬁgﬁ%?H%? ]@% g

NHCREHs0|NHAQSH  GHs: MHCEE / wNﬁﬁO@@@LmeanéGcﬂhéa@KEl0 g )

amghﬁgmbg??dkggﬁﬁg Faﬁolaiﬁﬁg% o EW%QH&%FUESrM@§yL ~Rg

ratdreé for
whafreén Mldﬂsuqna\m hiytiteged. (TheCeletldived @nyst aI s

Cg)alkoxry; (Ci—Cg)alkyl-Rig; {C1~Cg)alkoxy-Rio; amino (Ci—-Cg)alkyl-
Ryy and amino (Ci-C;)dialkyl-R;o whereby R;, designates at least
one OMe, OEt, OPr, OIsopropyl, OH, CN, NH; ester groups with
(C1-C3)alkyl, carbonate groups with (Ci-Cz)alkyl;
R, designates hydrogen, Me, Et, CHO, CN, OH, OMe, CORy,
COORg, CONHRy or CSNHRg, whereby Ry denotes (Ci-Cy)alkyl;
Rs designates hydrogen, (Ci—Cy)alkyl, OH, (Ci-
Cq)alkoxy, (Ci-Cz)alkoxy partly or fully fluorinated,
trifluoromethyl, halogen oxr OX;



were washed with ethanol (7?00 ml) and dried giving a
white solid (15.6 g , 79.5%ee) . A second
wa@eygdibt zati on (15.2 g ) from ethanol (370 nmMPQT/TRR0Es/@2474
white sol.d (13.1 g, 99.0%ee), mp. 188-192 0C,
[aJD ?0 -21.2 (¢ = 1.0, DW).7 . The acetyl - Dleuci ne
salt (12.4 % produced accordlng to step 6 abo
8° R

was &ﬁaF‘FFfLEBﬁ b“é?v\ééar%o(?le@hl SFbitest éﬁ@X(’BObclmC)? %141'&0}‘3’
paddueeys rsadi,um Dydroxige (@M o208zat) . The organic
phase was dried and concentrated to dryness, |eaving
t he Belcond®%y Zami ne. solution of the anine, toluene
(200: 1 hnand, f G4 46if i3CledehdOnil) s grifluxad fier @8,
hours using a Dean-Stark trap. The reaction i xLur c
5 OMgaPMeomesitvaredfvbldriinesdnaredvi hgt f heo¥RanflyL or
hafdgjdrsative as a gum solution of the residue in ethyl

acet at e (130 M) containing 0.3 m| of concentrated
hydr(bccrﬂaaqurtaiaeca & RasCReact@gr@PyhRhydieogérsi RyEheaen,
cRegsenes of (qakh %myontm@earé@eén@l ’OIS%alEBEnt wo
ours. ‘The mxture was filtered and t [trate
conc‘érﬁﬁrfalt%bﬁtte@ or prieSBs’ ,leélepfééb’dﬁe wbﬁsﬂo&e@sbaﬁm%rdr
0 noj. Lea | Q59 14% e -
w0 Cll gog%ﬂ?%%gxyép eﬁ Iél)rk%zzé(yl ?ﬂrt%y-é{? f%%%i(f/ﬂ}u 2,r}3,,Ce (G
Cs)@lﬁertlvaﬁydrbrséhwwmrlatﬁwl(,mzlgg?n om@PK; 196- 198C,
[ a] 8 [
(1 R)pw deSl%atfgt(jl%ch?o% Cthse%ié’Eér S%O)hdye-ﬁgtlé%hggg%q?%'
(C1C6n hyyd kYBr h{@ir-6xyalkaxy,, 3 trafleoremytrol sogliadepenne
(7.0 g) indinethylformamde (70 mM) was treated with
['ithium hydride (350 ng) at 80C for 40 m nutes. 2 ,2

15 , 2- wahérduuvr@@tdwsuqneﬁhan&uc_tﬂpiflmaia@a(bSOQO@ Fomber aidue ¢
o 8l MRS COpUE DRl U120 B LBLaZ0, s

thagueus hydrochloric acid (2M 300 m) and
di chl oronet hane (400 m) . The organi c phase was
washed with aqueous sodi um hydroxide (2M 300 ml),
dri ezl. mmbwnmuﬂcabedotdlmgymmafﬁhé r esedaenwasis H,
purified.b rratora n, i | i NG,

20 Olﬂdﬁ@#l’ora‘gﬁggt(ﬁhncg et ﬁgfmg!%cg a(i (]iayall %Hég% uento

oCQbaHNgmét) L -d= K3, 5-dichloro-4- isopopropoxyphenyl)
-2-fornyl -6- (2,2, 2-trif luoroethoxy) -1 ,2 ,3
, 4-tetrahydroi soquinoline (4.0 g ) as a viscous oil,
[a] 20 7159 d@mbourt ofCHCEiB)1, having the following

general formula (II):
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9 . Asolution of (IR -1- (3,
5-di chl oro-4-i sopropoxy- 5 phenyl) -2--eornyl-6- (2, 2

WQ 20000291017 uor oet hoxy) -17 2 ,3 ,4-tetrahydroi PCT/IB2006/002474

soquinoline (3.8 g ) in didhloronethane (40 m) was
treated with a solution of boron trichLoride in

di chloro nethane (IM 24 nm) at -20 0OC for 10 m nutes.
The reaction m xture was kept at roomtenperature for

30 mnuteg; after io which dichloronmethane (200 m)
and water |(200 m) were added. The m xture was
vigg¥ pXeg.f,or 20 m nutes, after which the

or gani c Je was$ Separ at ed, dried and concentrated to
dryness 07 ,
5-di chl or o- 4- hydroxypheny L ) -2- fornyl-6- (2,2,
2-trif luoroe -oxy) -1,2,3, 4-tetrahydroisoi5

qui noline ( ) as an anor phous solid, [a]D ? -55
(c=1.0, CHO O The 4 -0- dlethy]phosphoryl
derivatim, of Bybstance described in step 9 above
was synt hesized as 20 outlined in Exanple 4 , step 1
The product was isolated as viscous oil . 11. The
Tltle subst ance was obt®ined by treatnent of the A

-0 %e&@xhpgs?sp%pw' n%%kvg%gxgsigt Pe r?t Wi, '&Exand/or

trlnethylbron05| ane basica cribed 1N

Ray thegely zconf’ﬁireflpgo@lmtom csmomemed as ane mmm
£o§9hh i@JD ?&1 c %CQS }Ca# g@%é“%%&&ﬁ)s 3t Fhercof.
a K § In

I nhi |t|on 0 He phosp ory i on -
DU- 145 cells by (IR)-I- (3 ,4,5-tri methoxyph eny 1.)

2. o Bl BN OL 00 T NOXIGL o2 Bk et o)

whageeni Re dsatiagadeer Mai b, WN,h OHe CORb eoxcaqe®und in

serumfree nedium After stinmulation for 15 m nutes
with 1G--1 (50 nM , the cells were lyzed and the
IysaﬁesTaﬁabysedumwéﬁnmuﬁdbbotbiugaimr4ph033hdn MARKe si.g-

sphQ found that the phosphorylation

n%?@ B& Erkf%g as well" as AKT were inhibited by the
presence of the title conpound in a dose dependant
manner th_an nd_40 n respe t|ve|y
Plcrgpo ophy???mﬂluse&o§§lggs?8nﬁ%¥dOPA?ﬁﬂﬁﬁ% ;
woferaiouRe desniMrfaarest hedrodgebi tNon Gfe, pha&pbenkM@H(or 0X.
(Erkl/2) .CLA M5

7. The compound according to any of claims 1 to 6,

wherein R¢ designates OCHF,, OCH,CF3, OMe or OEt.

8. The compound according to any of claims 1 to 7,
wherein Rs designates OX, OH, hydrogen or OMe; and Rs
designates OCHF;, OCH,CF3, OMe or ORt.

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

wherein R3' and Rs' each independently designate chloxo,
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1 . A compound of the follow ng general formula (I! (T
I 1o whorein R4 designates H; OH OCN;, tri

wabaaozaret hy] ; NH2; NHCN, NHCOCH 3; NHCOCH ?Q3I/1B2006/002474
NHCHO, NHCOOCH 3; ami no (C43-C6)al kyl; am no
(G -C3)dialkyl; (G -C6)alkoxy; (G -C6)alkyl;
carbon mhereln R desi gnat es hydrogen,
(réimoosiqﬁw f'e Q€ O<HE25 o) al koxy; (C 1-C8)al kyl-Ri 0;
(G -C6)al koxy-R]0 ; amno (G -C6)al kyl- RLO and ami no
(G -C3)dial kyl -R 10 whereby R o0 designates at | east
one &Rk, TBEt COMPRUNDPSSEAFGETR, torpn Nt R inSstefO 2
Wile@eps Wit har{COrC3) 8d kidenGaddagnate RYr QUPS QWattBs chloro
(CI C3) al kyl ; 32 desi gnat es_hydrogen, M, Et, CHO CN
VHPTENR; EOR Rs'20eEooOR25S YER 9 or CSNHR 9, wher eby
RO denotes (0 4)al ky.L ; R5 designates hydrogen,
(G-C)Halkyl, OH (G- C)alkoxy, iC 1- C2) al koxy
par t By - oF NEUFPERF I AGTREEA NGt £PF C %Fo%etwmfelﬁaﬁagewd

R T o gngesignat es1Meo, ha&@}g%on(&lu%)ctal kony, .

(O C2) al koxy partly or fully fluorinated, SMe or SEt;
nis lor 2; R3' and R5 1 each |ndependently
deS'Q@at@hg*koﬁﬁbuﬁﬁ’aégg%leBbL?aBB#yoPrcféﬁﬂsy1 to 11,

fluorinated, trif |uoroneth o ogen deS|gnates

wieeiory and e skipae 'Cﬂdéﬁét 8sdﬁ%l<ﬁréfg{éﬁ Fal -

Jal kyl, (G -C )al koxy, trif |uoronethyl or halogen \%

deS| nates or CR4 1, whereby R4 ' denotes hydrogen,
%36) &‘Wo%ymp?@d @9cigddxyg par elgimrlgyulWhprein Ry

ofésl*{%rnarﬂ@tsegasdg%\?n CQ:)1aI l@ﬂ'l'org_| bﬁ:[)llng ‘]Mpr QﬁFet thCHF Qr

hal ogen or deS|gnates wher'eb '
QFenot es hydrogen, (G -C4)al kyl, (O C)al koxy, tr|f

| uoronet hyl or hal ogen; wherein OX desi ghates a group
capabl e of conferring a prodrug property; and

phar fdcelibiec abhyoant eptcabld rgades anhepoflains 1The 13,

WGTRQUNE _ac ndi o relp 4 Q4

E{zm” (& e RO e ISR ety
gndogm@mcg R5hec@¢1§l1gmteEtOMe, or R4 de31gnates

hydrogen and Rs' and Rs' designate bolth chloro, both bromo

or both OCHF,.

15. The compound according to any of claims 1 to 14,

which is the [(R)~- or (S)-enantiomer.

16. The compound according to any of claims 1 to 15,
wherein OX groups designate phosphate derivatives, ester
derivatives, carbonate derivatives and/or linked

poly(ethylene glycols) derivatives.

17. The compound of claim 16, wherein preferred

carbonate derivatives are -0COOCH;, -0COOC,Hj;, -OCOOPropyl, -



10

15

20

25

3 . The conpound of claim1 , having the fo.llow.ing
general formula (FI): (Il ) wherein at |east one OX
wW@er@ap29187 present in R and/or R4 ' thereby conf@r/sgs/@2474
prodrug property to the corpound of formula (I11); and
pharmaceutical ly acceptable salts thereof. 4 . The

ound accor 0 an clalns 1 Lo
o TR Pl e o bt - B0 GO Biar W or “eRpperEH-B00N,
-0TheCcrarmuEYoH;)accor di ng to cIa|n14 , Wherein R2
designates M5 CN, CHO or COWe. 6 . The conpound
according to any of clains 1 to 5, wherein Rs

desi gnat ese hysingais MorGVag bal 80 1@ Qhe@Xin? .
npound according to any of clalns 1to 6 ,

PfWEEFE?ﬂ RO TR G Segd Ve T es amﬂpé-ﬁsf 3odeSor OEt. 8

tr.lmghﬁoggam@gm -2CERRANY 5L Qd BRYd Lo fdrRigh® shhhOe Y- 6-
wherei n R5_desi natesyCM OH, % f%geﬁmgr% ; and R

me§BeFYnat es3 <i}m Fahgapocrgauael 519, CBR) -9~ (3
di@ﬁﬂ?@b@ﬂcﬁgﬁ.?mﬂﬂ&&mw ~80Y0hy&t&bdte phds@nite) Wber ein

each |ndependently desi gnat e

difhPeF BBt~ M2 SofE teE rarpir @i soqEnotReec APtk ~1-
Bf;IQCQEQhDQr&—CMﬁ@ﬁh@zfdr%b@hn'ﬁhé @a@e ph‘M?ﬁ/rquﬁ B3rdy ang

R5 1 are identical; or es nates chloro s or
diff gHpomaheRs 1 2de°>3|4gﬁ8FééhMOl§QQU1TWél@GWBBQ nghelx

coReB8pEhAINY 05 Ll AL s WAGE L B 13, ), ’cm@ Raocl and 2-
desi gnate both chi’oro, both brono ‘or ﬁ 0 12

acthyl cORpbIRME Yoora@cnghesmangu b cal lal ms:crptueblq salts

thwhesein U and Wdesignate CIl and V designates CR ' .
13. The conpound according to claim 12, wherein R4 '
desi gnat es hydrogen, OH, chloro, brono, Me, Owe, OCHF?

or 516X 74 coﬂﬁﬁnﬁ9@RQ%ﬁ@1ﬂﬁcegdéﬂg 5pcﬁQMmeick@
1to 13, wherein R3 ' and desi gnat e CNb,

WhSFeRB ph e epiities 1an éﬁ@eah@lbm czaﬂrtd> RZ e p@@@iﬂ@(ﬁ@t%rom
acNBe 950?@anﬂ§§h§%§ %ﬁl%ogﬁg%g&%ﬂmaQQ R3 x=12R4d RRorganic

desi gnate both chlo r ono
ox orqanl C compounds

20. The compound as defined in any of claims 1 to 18,

for use as a medicament.

21. Use of the compound as defined in any of claims 1
to 19, in the manufacture of a medicament for the prophylaxis
or treatment of a disease in which down-regulation or inhibi-
tion of the expression or function of the IGF-1 receptor is

beneficial.

22. The use according to claim 21, wherein the disease
is selected from cell proliferate diseases such as cancer,

atherosclerosis, restenosis, inflammatory diseases such as



10

15

20

25

or both OCHF 2. .5. The conpound according to any of

clains 1 to 14, which is the (R - or (S) -enantioner .
wageo7/omoronpound accordi ng to any of clains 1PCDIBRBY6/(H2474

wherei n OX groups desi gnat d5phosphate derivati ves,

ester derivatives, carbonate derivatives and/Ol

I nked pol (eth e col s) derlv tives. .
PSR ABSURN B LI 6L SRREFS] SLB b e B bEnaF BT L ti)
anderr¥abp Vas: afed ec@PERCH 3 OCOOC H.,, - OCOCPr opyl

- OCOA sopropyl, -0OCO0Bu, -0COO (m COONa- Ph)
- OCOOCHpCH2COONa, - OCOOCH 2CH2N(CH3) ? 18. The conpound
accorgi.ng m@tmcaicm Jt&,ea\fyh@hei Brpﬁﬁé}ﬁ{fl@(ﬁh%paaﬂﬁsease
eklvatlves are R -1- , 5- tnmet hoxypheny|)
In Y0t GR g Q- &PBg@ﬁ b%%walt%) ofgthgepkBRyeqion or
funatloﬁ seteahydroisegubpebt Nes HdMdrichal(3inda subject in
|C@Eoro henyl) -2:fornyl-5- (dihydrogen phosg ate
nee ?Feggoﬁawggﬁgiygladglnl%ﬁerlng to saild subject the
comﬁohﬁarabyﬂmlozoqz%malsl mexands (4:R)ad amb%mSinsml £f o-
- %dlhydro en phosphate) phenyl] -2-forng L-6- dif
e if‘aa oket hyxgrv-regu stlagt%frlarﬁvd?wél@qﬁhﬁoﬁméefawn or
fuhBelibn COF resPoRA-Ng rizeplor2 , 2-trif |uoroeLhoxy) ,
2-cyano, and 2- acetyl derivatives, and
phar maceutically acceptable salts thereof . 19. The
conpoundragCREEHAY IO ARY mOL 3C! @ dBe i 119118 sWh8EEE D se-
phar maceutical |y acceptabl e salts are produced from
leﬁ&:?ﬁ. ETPROFYANIFE Odr Lo ghni @1 eomgRAUFIS) 8F 8RRAPTneathero-
SCHBQBQﬁQ|CréHLéHd%@%'ciﬁ@ﬂQ@HQQ§r %QseEQ%SCQHEHUQQ PSoria-
defined in any of cl ai ms % use as a
sifpdpdhRdHtuN Bisggeesf Stlﬁ’@ %@mﬁiﬁﬂwt@éddeffthé@ti% aayd
tr@hspl 8h#Brdyded 119, in the manufacture of a medi canent
for the prophyIaX|s or treatnent of a disease in which
down-regul ation or inhibi tion of the expression or
fUncbkOnAoﬁhifﬁédégilcaﬁeggﬂbggnfﬁmPQ%ﬁ&gqsqg 22neThe
use according to claim 21, wherein t i'sease s
cogep et edlt famteldlapmsl 1fepat® dinskbasebasneheasically
acE8PESh1e APAIRSE, CLOSLSn r&StENASIS, inflammatory
di seases such aspsoriasis, autoimmne di seases such as
rheumatoid arthritis, and transplant rejection.

26. Articles containing the compound of any of claims
1 to 19, 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.

27. Use of the compound of any of claims 1 to 19, as a
pharmacological tool in the development and standardization

of in vitro and/or in vivo test systems for the evaluation of



23. A nethod of treatnent or prophylaxis of a di sease

in which down-regulation or inhibition of the
wexpresdaion or 5 function of the | G-] recept oPCT/EB2006/002474

beneficial, in a subject id6need thereof, conprising

adm ni stering to said subject the conpound of any of

claims 1 to 19 in an amount which _ is effective in

Eheowht9Egulodt itRB1BE Le AR BF tEHg tWELexprekeibn idt

1a$gfgié€ywdgﬁmgﬁg.lcF | receptor. o 24. The nethod of
cJaim 23, wherein the di sease is seleclLcd from cel

proliferate di seases such as cancer, athero sclerosis,
restenosis, inflamatory di seases such as psoria sis,
aut oi mune di seases such as rheumatoid arthritis, and
transplant rejection. s 25. pharnmaceutical conposition
conprising the conpound of any of clains 1 to 19, and
a pharmaceutically acceptabl e adjuvant, diluent or
carrier. 26. Articles containing the conpound of any
of clains 0 1 to 19, and a chenot herapeutic agent, as
a conbination for the sinultaneous, separate or
successive adm nistration in the therapy of a disease
i n which down-regulation or inhibi tion of the
expression or function of the G~ receptor is
beneficial . 5 27. Use of the conpound of any o cl ains
1 to 19, as a pharnmacol ogical tool in the devel opnent
and standardi zation of in vitro and/or in vivo test
systens for the evaluation ofthe effects of inhibitors
of cell cycle activity in |aboratory aninals.



