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present invention relates to novel conpounds capabl e of

down-regul ating or inhibiting the expression or function of the
insulin-like growth factor-1 receptor (HG=1R). The invention is

al so directed to pharnmaceutical conpositions and net hods of down-
regulating or inhibiting | G- 1R expression or function in order to
prevent and/or treat cancer and other abnormal cell growth, and

met abol | CsogUIMSiiINgs 48 amb-uessehrgmToRsf erati on di sorders, in which
uncontrol |l ed expression of this receptor is observed. BACKGROUND ART
The insulin-like gromh factor receptor (IG-1R) is one of 58

trans- menbrane_tyrosine kinase receptors present in humans [Review
Structure and Fﬁ%%@iQﬁ1?ﬂﬁ tHYERSENT insulin-1ike growth factor
receptor. T.E. Adans et al. Cell. M. Life Sci. 57 (2000) 1050-1093;
Insulin-Like Gowh Factors. Kl uwer Acadeni c/Plenum Publishers
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cells from apoptosis and seens to bea réhU|renent ?or‘?%e
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| GF-1 receptor revers the transfor phenotype and inhibits
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neutralizing antibodi es 2-
BACKGROUND ART

The insulin-like growth factor receptor (IGF-1R) is one of

58 trans-membrane tyrosine kinase receptors present in humans
" [Review: Structure and function of the Type 1 insulin-like growth
factor receptor. T.E.Adams 2t al. Cell. Mol. Life Sci. 57 (2000)
1050-1093; Insulin-Like Greowth Factors. Kluwer Academic/Plenum
Publishers (2003). Editors: LeRoith, D., Zumkeller, W. and Baxter,
R.C.]. Genetic evidence and studies on cells lacking the IGF-1
receptor have demonstrated that it is regquired for optimal growth,
but not an absolute condition for growth [Baserga et al. Biochim.
Biophys. Acta 1332(13%%87) 105-1261. An expression of the IGF-1
receptor protects cells from apoptosis and seems to be a
requirement for the establishment and maintenance of the
transformed phenotype both in vitro and in vivo [R. Baserga et al.
Biocﬁim. Biophys. Acta 1332 (1897) 105-126]. Several in vitro and
in vivo studies have demonstrated that inhibition of the
expression or function of the IGEF-1 receptor reverses the
transformed phenotype and inhibits tumour cell growth. The

technigues used in these studies include neutralizing antibodies



[ Kal ebic et al. Cancer Res. 54(1994) 5531-5534; Arteaga, C. L. et al.
Cancer Res. 49(1989) 6237-6241; De Leon, D.D. et al. Gowh Factors
6 (1992) 327-336], antisense oli gonucl_egtldes [ Resnicoff et al.
Cancer Res. 54(1994) 2218-2222; Andrews, D.W at al. J. din. Oncol.
19(2001) 2189-2200; White, P.J. et al. Antisense Nucleic Acid Drug
Dev. 10(2000) 195-203], dom nant negative mnutants [D Anbrosio at al.

Cancer 1 =00(1996), 14043 s Pr . r.o . Acad.
Sci . Usﬁq%ll(e%&)% %2%1-%%%%{%2%5553?@&@9%? %ﬁlﬁﬁ‘—%’ %éfﬁ%%%‘ghe@.ﬁ' et

4(1998) P64 TFapEEE] Resr | 4% BL4RA)I 62P0rhRhl; B ilgomuciodti désal. Growth

[Rinnin t -al CyoNatd . Acad. ' ( _2854-5859].,
ant | Senel MR Prikarer 241 A1S) canssr ot S Tratt0) koS 1B R ot
RNA i nt exif erlenCenusirnBea. dolfils@43t paheleziz BNA AddteMs, Macaul ay £1. af..
WO A- 03/,1,00059] . The f i.S oli gonuc| eotides .to inhibit the
| GF- | rcélclélﬁt gﬂfwglpr%éslzf%@)i %%gfggﬁﬁbc%%ée'hgps‘ edir SHowWARED T Rfer se
the epindedeal hyperopiel hdwr aivi(@oodn PsPFi@Es),S dasinens h&gde i ai ght
at al. Nat. Biotechnol. 18(2000) 521-526]. Dovvn-re%ul ation of the

| GF-1 r BUEAREP WOUMBPIRSS Bty 2dl-s62RRgF i Penetd (%R0 ) efPéér 4t i n Prager,

respect of,0 @i geasesosUCk@s dcabet st . rotd nabatos)[ bk, -Sheyw et afs, x.
al . DDT 2(1997) 50-63] as well as_atherosclerosis, restinosis _ .

[ A Baye$iGaAr sCainal Cangan Remes 4 (188 R00DY7 55130 rander hebimt mring
ar thritisg ibdnREs LEDARLL Az @lninod shAMUROL; | 1/3(2004), ;3564:3569) ;  The,

| G--1 receptor systemis regaréeg{ as an attractive targef in the

pr event P41 18Rd) ob 834 etTfEnt 2ot idesease’NA hidta kameradependantanrearkes.

expr essi VQE € essSi f . la R - r r.f hei
orol i for ot O00p Y PEQERBICRHI MG sheerigienke LNRE 2 sboih ot innsse g
Baser ga[WIBTEGHa1461996) 2 150kd-92;0F100Basgrga at al. Endocrine 7

(August 1997) 99-102; V.M Macaulay at al. Annals of Oncogene
20(2001) 4029-4040; A J.Salisbury et al. 3

The use of antisense oligonuclectides to inhibit the IGF-1
receptor expression in keratinocytes has been shown Lo reverse the
epidermal hyper proliferaztion in psoriasis lesions [C.J. Wraight
et al. Nat. Biotechnel. 18{2000) 521-528].

Down-regulation of the IGF-1 receptor would possibly also
have beneficial effect with respect to diseases such as diabetic
retinopathy [L.XK. Shawver et al. DDT 2(1997) 50-63] as well as
atherosclerosis, restinosis [A.Bayes-Genis et al. Circ. Res.

86 (2000} 125-1301 and rheumateid arthritis [J.Pritchard et al.
J.Immunol. 173(2004) 3564-2569].

The IGF-1 receptor system is regarded as an attractive
target in the prevention and/or treatment of diseases that are
dependant on an expression or over-expression of the IGF-1
receptor for their proliferation [L. Long et al. Cancer Research
55(1985) 1006-1009, R. Baserga TIBTECH 14(1996) 150-152; R.
Baserga et al. Endocrine 7 (RAugust 1897) 9%-102; V.M. Macaulay et
al. Annals of Oncogene 20(2001) 4025%-4040:; A.J.Salisbury et al.



Form ryetab. Res. 35(2003) 843-849; Mtsiades, C. S. et al. Cancer
Cell 5(2004) 221-230]. A series of substances, nanmed tyrphostins,

have been clainmed to down-regulate or 4nhibit the expression of the

| GF-1 receptor [M Parrizas at al. Endocrinol ogy 138(1997)

1427-1433; G Blumet ai. Biochem stry 39(2000) 15705-15712; G Bl um
at al. J. Biol. Chem 278(2003) 40442-40454]. The drawback with the

tyrphostddia. aeeabherds| @8 @00RYI by3imsselti suelers and. thatafheypcer
cross-react. with the |nsuI|n receptor. It has been denonst r at ed [ L.

Kant er - (&#enSéRA0At 241-299 - cel | . Endocrinol ogy 165(2000) 131-137]

t hat tanoxifen, at high concentration, has the ability to
down-regul ate or inhibit the tyrosine phosphorylation of the I G- 1R
a- subuni t, thér@byibSo@RisgpSﬁﬁ@wngbraame@i@ymphdsﬁ}nshnhwﬁepb¢@nnclaimed

6, 337, 33% Blyn@ §¥e(§: ?g@ﬁgggcgﬁ?any Jrea %b§gan
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descri bed as’ant agoni ats o recept o, In celf groﬁﬁﬁepuor
i nhi bi til&n gaudLESSOﬂZNUF Ehdndrmﬁﬁidgyrxas Ha9ﬁeslﬂhé~1$mhsuan®ésn et

ohoued Lo 85LLXLE| S5 Lh ey 7k apal) ot oa 0 02 402004 41,

pi cr opodaphy! | 278 a:rmbadacxnypumapgﬂop@dd idtaaibe ckelveehi vige angphostins
ef ficient |n€ ibitors of the |G- 1 receptor. DeOXéplcropodoph yllin
has pre?FSusi§iT AOY AGHSEEYat Tafsl Enaiitomsarmd B BB 13 -react
1150- 1155}nbeea shoywn &@Cagtgyperlor t o deoxypodophyl |l otoxin in
retarding the death of mce inoculated with |ynphatic | eukem a

L1210. No nechanismof action, however, was proposed. In the patent

application Wp.0R4402800 d‘élmainfsthsétélaow Ut e@iRQensohn et al. Mol.
acetylpodophyllotOX|n epl OdOE%é||OtOXIn podophyl | ot oxone 4 and

4" - demefRyl poBREPSTIRAICen 18P 62 B0 bnt3I R THi thes sermeHEIFIGR- AR gh
phosphoeyhathOPation, has the ability to down-regulate or inhibit the

tyrosine phosphorylation of the IGF-1R B-subunit, thereby blocking

downstream signalling.

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

substances showed low activities.

In the patent application WQ 02/102804 Al it is demonstrated
that podophyllotoxin, deoxypodophylleotoxin, picropodophyllin and
deozypicropodophyllin are selective and efficient inhibitors of
the IGEF-1 receptor. Deoxyplcropodophyllin has previcusiy [A.
Akahori et al. Chem. Pharm. Bull. 20{1972) 1150-1155] been shown
to be superior to deoxypodophyllotoxin in retarding the death of
mice inoculated with lymphatic leukemia L1210. No mechanism of

action, however, was proposad.

In the patent application WO 02/1028(05 Al it is shown that

also acetylpodophyllotoxin, epipodophyllotoxin, podophyllotoxone




In two patent applications (WO 03/048133 Al and WD 02/ 092599 Al) a
nunber of pyrimdine derivatives are described as nodul ators of the
| GF-1 receptor. However, these pyrimdine derivatives have shown a
poor | GF- 1R down-regul ating activity. 01/ 32624 (DU PONT PHARM CO
di scl oses 4-phenyl - substituted tetrahydroi soqui noline conmpounds.

These conpounds are wuseful in the treatnment of various neurol ogical

and psychi at i .50 . cki t.he reuptake_of
norepine% ?i%e?k%%%gwgggﬁg %§§%§kﬁ%§%ﬁé em%¥5%%ﬁ/%&é&kﬁfﬁﬁ&x@tAkgiB$8§ 1R
refers tphemmpouddsibel.onging to the group of substituted

1- phenyl -t et rahydr onapht al enes and the wuse thereof as inhibitors of
the insulin-like growh factor-1 receptor. Said conpounds can be

used for treatmeniwdfpdiht! Boplepentaid @icc@a3ge3813BICAL asLaCOAN,/092599
psori asi arteriosclgrosis .and acraonegaly. WO 02/102804 ( KAROLI NSKA
| NNOVATI %Aé)u“}b@f‘fep PETHREARS d%f”é‘%éé’??i LR VFHTINPEnSS WRERERFOTS

the carben eomEr-nN ReSkbEORS owdhd: 9 thBaken 6l sntPHd HaLEeAvel Ofave
inhibition of the insulin-like growh factor-1 receptor. Said
conmpound¥¥gh H@o9sedCFot Rt faa nEatul s npGECt RV digpendent  di seases,
such as cancer, psoriasis, artherosclerosis and acronegaly. A
preferred conmpound is picropodophyllin. China Raju B et al.

(" Qui none net HUL T/ H2624t BUCHERT ZBHARYh COrleddbi-bnse s yhtitesivs of

4-aryl - 1.2 3 s ety ' | nolines" W TTER
ELSEVI ER, AVSTE EM%Q%%%%?&WW cr,“n§7l pt eriber 1‘%%(?4%%5%“5 are
7487- 7488 XPOGA5EDZE3Br&SSNNN0AD-#AA39)s descdbseiscalharsypiebistofc
4-aryl -1,. -tetrahydroj ui,nol.i.nes.s- iLp_ver od yields by in
situ ge#é%&%%ﬁ%df (ﬁ:ém ﬁ%ﬁniéiﬁbneq%ibdléjgﬁwgs%ﬂ?i‘Fleglygf%q{ae Svel & C bond
format i omreERNAPhritd, 00FpdiFl</ER)d sekratesito t et rahydroi soqui nol i ne

WO 2004/054996 (AXELAR ARB) refers to compounds belonging to
the group of substituted l-phenyl-tetrahydronaphtalenes and the
use thereof as inhibitors of the insulin-like growth factor-1
receptor. Said compounds can be used for treatment of IGF-1R
dependent diseases, such as cancer, psoriasis, arteriosclerosis

and acromegaly.

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

picropodophyllin.

China Raju B et al. (™Quinone methide initiated cyclization
reaction: synthesis of 4-aryl-1,2,3,4-tetrahydroisogquinolines”
TETRAHEDRON LETTERS, ELSEVIER, AMSTERDAM, NL, wvol.45, n® 40, 27
September 2004, pp 7487-7489, XP0O04561736 ISSN: 0040-4039)

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




conpounds that are estrogen agoni sts and antagoni sts, and the
pharmaceutical uses thereof. Said conpounds are useful for treating
or preventing obesity, breast cancer, o§teopor05|s endonetri osi s,
cardi ovascul ar di sease, prostatic dlsease and the |Iike.

PCT/ CH2004/ 000147 ( Anal ytecon S.A.) provides new heterocyclic
conpounds with surprisingly inproved |G- 1R domn regul ating

activityn Ihggze?baﬁ Loy $hi k@ &@?&bat% ol pc:k?R%HQ%“ Gt AldRg

conpounds as al fernatives to t hose descri 2004 000147
and el sé®faleing th & pvelmsrévedndgieoustisol-ubi ity as wel | as

di fferent physical and netabolic properties. The present invention
ains at providing new conpounds with high |G- 1R down-regul ati ng
activity, wheE€rA-1hel aboVe- (REEER) | edlapeoblenetandysirodesghiimdyine

sol ved. QE_ THE | NVENTI ON The object set is achleved b
corrpoun& %/%/ﬁtl 2 to‘ﬁ owing - foFml %g‘f%gt% ANRE 2RRAPDN Re - Sv-BK tE“I
wher ei npRArdeségnht s da,aiar agenrzo®dH; Saﬁ\ﬂ danfdunis0 BB E Ny & £INHZE o INHON,
NHCOCHS;_  NHCOCH2 CH3,; Hb am no( Cl- C6) alkéh am no(d -
C3) di al kyFa“i‘%ﬁ %)%%&&Flnﬁd %%}‘a?(kﬁ’”eac%r KGR L ROCHRETYRY P RS -

desi gnatagchydrogers, (Gkdbkakkilar (GlsBAl kax¥icat C- @meaé&ylanlal%e
(C1-Co6) _al koxy-R10; am no (Cl-C6) alkyl - Rlo and am no (C1-

C3)d|aIQ9FeRIC)mhereby Rlo desi ghates at | east one Owe, CEt OPr,
O sopropyl, OH, CN, NH2, ester groups with (Cl-C3)alkyl, carbonate

groups mnth (Cl-C3) a IK¥
PCT/CAZ004/000147 (Analytecon S5.A.) provides new

heterocyclic compounds with surprisingly improved IGF-1R down=-

regulating activity.

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

different physical and metabolic properties.

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

SUMMARY OF THE INVENTION

The object set is achieved by the compounds of the following

formula (I):



R2 designates (when R3,R4 fornms a carbonyl group) : hydrogen,

(C1l-06) al kyl, CH2CH2N(CH3) 2, NH2, NHCH3, N(CH3) 2, NHCN, NHCOCHS,
NHCOCH2CH3, NHCHO, NHCOOCH3; R2 desi gnates (when R3=R4=H) : hydrogen,
(Cl-C6)al kyl, CN, CHO  COOCH3, COOCH2CH3, COCH3; R3 and R4 designate
‘hydrogen or R3 and R4 taken together forma carbonyl group; R6

desi gnat es hydrogen, or R6 and R7 takemrr together forma

nmet hyl enedi oxy group or an ethyl enedi oxy group; R, designates M,

hal ogen, (Cl-C4)al koxy, (G -C2)al koxy partly or fully fluorinated,
SMe, SEt, trifluoronetg%l, hxdrogen or R7 and R9 taken together form
a net hyl enedi oxy grouplor an)éthyl enedioxy 7 group; if RBis OH or
OX, R7 may be hygrogen RB d:S|gna§es hydr ogen, OH, (Cl-C4)alkyl,

(Cl- C4) al koxy, (Citge? ey partly or fully fluorinated,
trifluoronethyl, hal OX] R3' and R5' each |ndependently
designate OH, M, E Rely or fully fluorinated,
trifluoronethyl ; Jdesi gnates N or CR2', whereby R2
denot es hydrogen, (Cl- Cn)alw , R{Cl- C4) al koxy, trifluoronethyl or

hal ogen; V designates N or , Whereby R4' denotes hydrogen,
(C1-Co) al koxy, (Cil-C4)alk pagtly or fully fluorinated, (Cl-
C6) al kyl, OH, trifluoronethyl, alogen or OX; Wdesignates N or

CR61, mhereby R6' denote dr (C - C)al kyl, (Ci-C4)al koxy,
trifluoromethyl or halfegen; &nd mm%weln OX deS|gnates a group capabl e
of conferring a prodrug property as defined bel ow, and

phar maceutical |y acceptable salts thereof, where applicable (see

bel ow); provided that when:

(%)

wherein

R, designates hydrogen; OH; CN; trifluoromethyl; NHz; NHCN;
NHCOCH;; NHCOCH,CH,; NHCHO; NHCOOCH:;; amino (Cp-Cg)alkyl; amino{C:-
C3)dialkyl; {Cy-Celalkoxy; (Ci-Cs)alkyl:; carbonyl-Rys wherein Rs
designates hydrogen, (Ci-Cs)alkyl, (Ci-Cg)alkoxy;

{C1-C¢) alkyl-Rig; (Ci-Cs) alkoxy-Rip; amino {Ci-Cs)alkyl-Ryy and amino {Ci-
C1)dialkyl-Ryp whereby Rip designates at least one OMe, OEt, OPr,
OIsopropyl, OH, CN, NH;, ester groups with (Cg-c3)alkyl, carbonate
groups with (C.-C3)alkyl;

Ry, designates (when R3,Rs forms a carbonyl group): hydrogen,
{C1~Cg)alkyl, CH,CHoN(CHz},, NH;, NHCHz, N(CH;)., NHCN, NHCOCH,,
NHCOCH,CHs, NHCHO, NHCOOCH;;

R, designates (when Rs;=Rs.=H): hydrogen, (C1-Cslalkyl, CN, CHO,
COOCH;, COOCH,CH;, COCHs;

R3; and R, designate hydrogen or R; and R, taken together form a
carbonyl group;

Rg designates hydrogen, or Rg and R, taken together form a
methylenediory group or an ethylenedioxy group;

R, designates Me, halogen, (Cy-Csilalkoxy, (Ci~Calalkoxy partly
or fully fluorinated, SMe, SEt, trifluoromethyl, hydrogen or R; and

Re taken together form a methylenedioxy group or an ethylenedioxy



Rl is H R2 and R7 are Me, R3, R4, R6, RB and R4&' are H, R3" and RS
must not be F; or Rl, R2 and R7 are Me, R3, R4, R6, RB and R4' are H,
R5' nust be different fromF;, or RLis H R2 and R7 are M, R3, R4,
R6, RB are H R4'" or RS nust be different fromF. Preferred

enbodi ments of the conpounds of fornmula (I) are derivable fromthe
foll owi ng description. Further objects of7t-he invention are the use
of the conpounds (1) in the nmanufacture of a medi canent,

parti cul arIy for the prevention or treatnent of diseases in which
the down- regulatjion or inhibition of the expression or function of
the | GF- 1‘—’rr EBpt b ResiBotithePdd Beféli B¢ dvogwgephar naceut i cal

conpo- sitions ceptiabniigres toaResad, (0, (c,-&,)aDERA L(EQ @E%%EJ' ON

OF THE | NVI I(g\léﬁ used herein, theterm conpri se' general l'y
used in t hel“tsAGERRTY iRt deoF t Ry §1118r%%ﬁ):e|51er H%?%qu%hﬁ?es}é@ﬂé@
of one or JybwR;features or conmponents. The conpounds of fornula (1)

are derivatives 4- % 4 dla dr o- 3 H)-|so ui nol.i nones and
4-aryl-1,2,3,4-t Irzi'ﬁ’%d di $6° Yn THEEE6V BT oM Zy - (Plie, OMe

rk)r Ief erabl y tRttig cbkymuaggng:lﬂﬂ;lﬂ\aﬂﬂzad, amm@(o%mé}&iyl v ne(6d=03) di al
yl, CH2OH, COOCH3 ocoogC:Hs

preferably RL i s hyaroganc ?%2 ’Iﬂﬂhﬁ‘rggé{b\&’y ﬁfnf'-’gewpé‘#qs?nm
forns a car{Songad agk:ohp)(d&/é% Bl kory, I\ﬂﬂflﬁarbmmﬂﬂr koye haeé@érred

ETRN Gy oot OB R Gret Ay R 18 AHEbe Ry

or OEt: Pr éﬁe*r%bﬁ%@é’n Sy @ééﬂxy m*tlw Oﬂ\@llh’alfégenlmte:@( (paf-

Cs)alkyl, OH, triflucromethyl, halogen, or 0X;

W designates N oxr CRs', whereby Rg' denotes hydrogen, (C,-
Ca)aikyl, (Ci-Cy)alkoky, trifluoromethyl or halogen;

and wherein OX designates a group capable of conferring a
prodrug property as defined helow;
and pharmaceutically acceptable salts thereof, where applicable
{gee below);

provided that when:

Ry is H, R; and Ry are Me, R;, Ry, Rs, Rg and Ry' are H, Ry' and RS’
must not be F; or
Ry, Rp and Ry, are Me, Rz, Rs, Rg, Rp and Rg¢' are H, Rs' must be
different from F; or
Ri1 is H, Rz and Ry are Me, Ry, Ry, Rg, Rg are H, Ry' or R' must be

different from F.

Preferred embodiments of the compounds of formula (I) are

derivable from the following description.

Further cbjects of the invention are the use of the
compounds (I) in the manufacture of =a medicément, particularxly for
the prevention or treatment of diseases in which the down-
regulaticon or inhibition of the expression or function of the IGH-
1 receptor is considered beneficial and pharmaceutical compo-

sitions containing a compound {I).



ticularly preferably R8 is hydrogen, OH Owe or OX and R7 is OCHF2,
Ove, OCH2CF3 or OEt. The nost preferred substituent pattern for Re
and R7 is R8 = hydrogen, OH or OX and R7 = OCHF21 OCH2CF3, QOw or
CEt. R9 designates hydrogen, (Cl-C6) al"kﬁl,‘ (C, -Co6)al koxy, (C1- &)
alkyl-Rio; In the present invention, R o designates at |east one
(one, two or nore) Owve, OEt, OPr, O sopropyl, OH ON, NH2, ester

groups wth ( ) Af0u (Ci1-3)alkyl. - 9

In fornula (1)t A'Lﬁjblﬁ)f%sflﬁg%ﬁ@ﬁaélﬁé i p(%?r‘wéﬁlqnay be a phenyl
substituent(U = CR2'; V = CR4'; W CR6',), a 4-pyridyl substi tuent
(U=CR2'; V=N \!:/iV:CR"gS)Lh pyridyl substituent (V CR4'

N, W= CRe', & ugeg eppeinwt Er\l)telfﬁ‘ ZCBWFH’%yIlS ﬁ%’setratlﬁntl‘s?% l’WL'he

N, V = %Qe & 4Ry LB dﬂa@%@ﬁ’dc; Wt peMnFENing Ui %seng\é “oN o or
U=N W= CR61 ), or a triazinyl substltuent (l?

pref erré&lo%%ﬂr%%altflﬁ??oﬁrp‘é@ﬂé?wr&rﬁ .sai d substituent on the 4- position
is R, R5' = each independently chloro, bronmo, Me, Ov or OCHF7.
Here in one nore preferred enbodi nent R3' and R5' are identical,

i .e. they ar @hgorhmphrod®, ohoidriwlend) batd dr ivmstivesOne rabpttl, 4-

OCHF2; i & roRh € chl.orp ,or
R i o R T R T e P B P R
OCHF2. \Mﬁlmqlheleﬁp«substltuent is phenyl then R21 and R6' are

preferably hydrogen. R4' then is preferably hydrogen, chloro, brono,
Me, Owve, OCHF2, or OX. Three nost preferred substitution patterns on
t he phenyl adnt htedasobstidmernits gre ayeRRrabR'R,=is lydimgen, B8, NHs,

QWb and By 15 He 1 PTG AP e R L 6Pl oorr e oo Bk e

R5' batrid G:Imleom;;ebomasbrmemabbgt R, @eHhZdrobER b9 hdithylr;ot ati onal
freedom of the phenyl, in b) the definitions for R3" and

Preferably Rz is {(when Rs,R; forms a carbonyl group) Me, Et or

NH;;, Particularly preferred example of Ry is Me {meihyl):

Preferably Rz is (when Rs;=R,=H} Ma, Et, CN, CHO, COCH; or
COCCH;;

Preferably Ry is OCHF:;, OMe, OCH,CF; or OEt;

Preferably Rg iz hydrogen, OH, Me; OMe, halogen or 0OX; par-
ticularly preferably Rg is hydrogen, O, OMe or OX and Ry is OCHF,
OMe, OCHzCF; or CEt. The most preferred substituent pattern Ior Rg
and Ry 1s Rg = hydrogen, OH or OX and Ry = OCHF;, OCHRCF; OMe or
OEL.

Ry designates hydrogen, (Ci~Cs)alkyl, {Ci-Cg)alkoxny, (Ci~
Cs)alkyl=Ryp;

In the present invention, Rig designates at least one (one,
twe or more) OMe, OEL, COPr, Olsopropyl, OH, CN, NH;, sster Jroups

with (Ci~Csyalkyl, carbonate groups with (Cy-Ci)alkyl.



R5' are interchangeable. The al kyl residue in the (Cl-C4)al kyl or
(Cl-C4)al koxy, as wused in the substituent definitions of formnula

(1), may be branched, unbranched or cyclic . It is e.g. nethyl,
ethyl, n-propyl, n-butyl, isopropyl, -<see-butyl, t-butyl,

cycl opropyl, cyclobutyl. . Preferably it is nethyl, ethyl or

i sopropyl; particularly preferably it is nmethyl. - 10 The al kyl

residue in the&§Cr - C6) alk{ (Cl1- C6) al koxy may be unbranched,
branched or €%y QRFUlaEiéhp bg %ﬁbﬁﬁﬂﬁﬂﬁﬁehéa ahryl oo vt MY, betayl

n- pro en A L d .nyhex n kyl
arg Pg%hrofifyhfégﬁ% B?Fby %ﬁ%y Vh(1% dFé?%§F$§e?& %{% h%?ggh d
ug

nethyl)ﬁﬁ@ﬁ it i Sopr 6By + 1 metthy W) me€Ry/l),, @121DdrméYhy$ubst1tueﬂt
ethyl) nethyls,. (1.t bugyl) thyI (1-pLopy ?

isopropyl(Ie et&@l)nétﬁ J1- Elethy¢§% nethy% fre hyﬂ?g%ﬁ?

but yl - | sweshitysret hiy,. WE*aNpI@swaHuﬂhe ey¢+pyrxﬂﬂqyl amesbmyﬁém@rapylm;

T Cor M T Haigelt Snband” i TG ot SRt of Thé BFASEHEY] HT BareRy

fluoro, ( hlmu(w(a'mbronn In the context of the present application
t he tern1"IGF-1 receptor” enconpasses human | G--1 receptor, the
am no acid sequence of which is known [see e.g. T.E. Adans et al.

Cel lular  anda Nbherdd @y kbt SehensesHA0Qn 24, saldlg)@&stlml%]nt oyt Lhk

al so enconpasses other |G- 1R, such as |G- 1R of mammuals in general

Accor di PR 418 grieSeht HatvEneren, IftRRaRecaitvc &P 9T o ackEptab e - OMe
salts age gupducad-£romad diGd %Qggéﬂkgdoémﬁgdﬁﬂﬁﬂ% RGONPOUNS, - Pk

al kal i ne i norgani c or organi c conpounds.
identical, i.e. they are both chloro, both bromo, both Me, both
CMe or both OCHF:;; in another preferred embodiment Rz’ is chloro or
bromo, and Rs’ is OMe. Most preferably both Rz' and Rs! are chloro,
bromo or OCHF;. When the 4-substituent is phen?l then Rz'Aand Rg'
are preferably hydrogen. Rg' then is preferably hydrogen, chlore,
bromo, Me, OMes, OCHF,, or OX. Three most preferred substitution
patterns on the phenyl as the 4-substituent are a) R2';, Rg' =
hydrogen, Rs', Ry', Rs' = OMe; b} Rz', Rg' = hydregen, Rz' = chloro,
Rg', Rg' = OMe; and c¢) Rp', Rg' = hydrogen, Ry’ = hydrogen or CX and
Rz' 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.

The alkyl residugs in the (Ci-Csilalkyl oxr (Ci—-C,)alkoxy, as
used in the substituent definitions of formula (I}, may be
branched, unbranched or cyclic

It is e.g. methyl, ethyl, n-propvl, n-butyl, isopropyl,

“sec-butyl, t-butyl, cyclopropyl, cyclobutyl.
. Preferably
it is methyl, ethyl or iscpropyl; particularly preferably it is

methyl.



As used herein, the phrase "pharnaceutically acceptable salt" refers
to a salt that retains the biological effectiveness of the free

aci ds and bases of a specified conpound and that is not biologically
or otherw se undesirable. The pharnaceqpically acceptable salts of

t he conpounds of fornmula (I) are acid addition salts with
pharmaceutically acceptable acids, which are possible - 11 in the
case where at |least one of U V and Wis nitrogen, and when the
group X cont ailhe albasi cemdlréog@ntanrﬁCrAfsdeikadozsalﬁiwﬁa)yailb@xy may be
prepare ui t abl thod own in the art, including
treatnennl%%fanf:ﬁea e 3% Tiﬁyﬁ fnorganic acid, such as

hydr ochl ori c.aekénp hydrabromranagied, a S phwe n@ﬁihg}l, gthyl c agixdpyi,
phosphorlﬁ acid, and the like, or with an organi¢c acjd, such as

formc ac &“Véce?l%“%kﬁ%iaqﬂapepﬁxé%rd@x%ﬁRﬁﬁQMQ§ bééPaheﬁdﬁHéﬂI@I§C|d

mal ei ¢ agbdrobYMRr i&c-ahitds1,mal-gat g1 act 0, 1- PG mach gy, oxaldRai-d-
glycolic acid sallcyllc acid; a yran05|dyl acid, such as

gIucuroﬁﬁ@héééﬁe%PVbalbctﬂ%%ﬁpévéc ety Laigihathy di okyddesdlysuch as
citric aghdiPhetflariLaghg; @ﬂe@m;foucﬁ-%a% Bﬁu@h_e@ﬁ PR iy agid

1
or glutam ¢ acid,;” an aronatlg acid enzoi c or" ci nnam ¢
aci d; aisebtrenvt-hcithylswshhas, bt hahiestiiflodi-oegbyd)methyl and (l-t-

p-tol ue%@%geng%&@ﬁi S, ALNBRGRN LOM £ 18000108 Litgy1 18, 10 the

present in ion erre ni um sa ar e rved from
hydrochb@pﬂep?hyﬁlobmxnﬁqbutwéthameEQ@émHth aya&phexylpoopIZﬁuq; 3-
benzoi c 8%5&5L8 Ciéﬂégﬂl malic, maleic, fumaric, lactic, nitric,
and phosphori i~ WiEtiMic aci d. Gbnerally, the salts are prepared by
reacting the free base wth stoichionetric anounts or with an excess
of the desired salt formng inorganic or organic acid in a suitable
sol vent or various conbinations of solvents. For exanple, the free
base can be dissolved in a m xed aqueous sol ution of the appropriate
acid and

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

application fluoro, chiore or bromoe.

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

encompasses other IGF-1R, such as IGF-1R of mammals in general.

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

compounds, or alkaline inorganic or organic compounds.

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

salts with pharmaceutically acceptable acids, which are possible



the salt recovered by standard techni ques, for exanple, by
evaporation of the solution. Alternatively, the free base can be
charged into an organi c solvent such as a | ower al kanol, symetrical
or asymmetrical ethers containing 2 toi1i0-carbon atons, an al kyl
ester, or mxtures thereof, and the like, and then it is treated
with the appropriate acid to formthe corresponding - 12 salt. The
salt is recovered by standard recovery techni ques, for exanple, by
filtratiiontde theeddsiredisdlenstr oneth® Ui Xt warel Worsi hitcegebe and when
preci pit, te% the addition of a solvent in.wich the salt is

i nsol ublt%“ea 58¥80%v%&éhajtnhserae%ﬁ%ﬁ1 nt&%%Trésa“éjfm'sui tabl e i norganic
and organi c solvents for performng the various reactions include

any inorganic _or, organi ¢ . solvent that does not advers af fect the
reactants or tAhgenggﬁl‘?‘—i‘Hg r??ryo&’L‘?CPFePﬁE?gd‘?%ga%‘!alsé]dgﬁ‘ghédm??)]??ﬁiHiréown

such as irmehByhene TiM0(HdidR;, tehhenehorsr eiderres0buent §i8MCh &Shorganic
diethyl ether, and qther saqlvents such as tetrahydrofuran, dioxane,

di gl yire 2l 5BER abe, NSEPAEHETAF BEF Blenty IRRRCERE, 2EYEI ofielaliEic acid
al i phat ing £33 Vel d ASoEgiealiicpRat e and A{OMBLC RBYdLOERM BObrganic
solvents, water, acidified aqueous solutions, m xed organic and

i nor gania¢isel GEfnzs faumiic acddat erepiomaichcardedcanaldi xqurenic

ther eof o AlisOngREOMRasat biahBecPLEBENt - IHNAN LOBAI £, 8811 JrdTed
fromacidic prodrugs, such as phosphates, and alkaline inorganic  or
or gani c byerpoandsid Prasfadiicedciidor gaydel tatdains ceAprised dpidhe

salts a .1 hi | u ot assi bi dj i | ci ]
ragnes, BieoP s Ao anen S it i SRR R ATy an
descri bedpha-kydrox Rcilfet tiuchebsatitAint iadGaheer tBrugrDesagid;1Gn amino

(2001) %@:?Lalgguclfré?g ears:‘%%q:tﬁ%l Fa%i l%}? Iﬂ:(L:T;L)aUdiec t I?:?.?? ];:l r%?(?mggiocmaacgdql ¢
prodrugs “anél or gani ¢ am nes. rhcrudt ng o but ot inited to,
such as benzoic acid or cinnamilc acid; a suifonic acid, such as
methanesulfonic acid, p-toluenesulionic acid or ethanesulfonic

acid; or the like.

In the present invention the preferred ammonium salts are
derived from hydrochloric, hydrobromic, methanesulfonic, acetic,
propleonic, benzoic, citric, tartaric, malic, malelc, fumaric,

lactic, nitric, and phosphoric or succinic acid.

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

it is treated with the appropriate acid to form the corresponding



i m dazol e and norpholine. Al kaline amno acid salts nmay al so be

used. The term "am no aci ds" designates, according to the invention,
in particular the [al pha]-am no acids occurring in nature, but

mor eover al so includes their honol ogued? isoners and derivatives.
Enantioners can be nmentioned as an exanple of isomers. Derivatives
can be, for exanple, amno acids provided wth protective groups.
Preferred al kaline amno acid are - 13 arginine, ornithine, _
di ani noRftri CEcFalt | Y3 FREVFEIRFdPExFTRR-FTE regryeggpberapigues, for

L-ar gi NicA@mphel Y8 NE1 OF rde AT @X ¥ kY 8EHLre@sa1d KalbinNendi peptife Qr at
pharnaceutlcalfy acceptabl e al kaline amno acid derivate. The
present daiy &t PEACHPSA TR dtiedheoapgrot Hriugst of s@lvesfpsandr el figremasdt

| that i;n %Bﬁglﬁeﬂgeéﬂdtfééiﬁﬁﬁﬂvgﬂgpgsﬁg?ﬂfOrnU|a | as such. Any

reference to a conpound o erefore to be understood
as referring also to the corresponding pro-drug of the conpound of

formula |, as_appropriate.. For the purposes of the.present invention,
2" pr - dr g EFSTELET GHt 1 T4 SAEn 7 LAGT Gt i22GarAN FRRLTToR Tt m of
an acti verfdrugng palienta:comourdrtoons nGhellesk anghanbeghne odp ayaeiic
confers referred characteristics on t druyg. In other word it
concer ne LaREEbEST (TarE Vi LI HZESERE POt i ie GPegtonkel g Ge

desi r ed rephy sk abogt€ahctef fi8d1@ANGgehs Sogditd®d dolvkhakl Yuthedd (i.e.
does not produce said effect), and only after. undergoi ng sone .

modi f i c&ﬁtgﬁ%eaéc%%%rwyrsmlegpéarmy 3N S ATEHPodHERS2 S af PRy L

physi ol egineal, shiectnon £oldehtsl BubRI &b Cill @Fandi@ rd@bhyalii ¥£a0d, the
compound of formula | has a chemcally or netabolically degradable
group, &RGlHEEoNBECHIRF I TUDCEAERY AEt T et e MePERBEr afkE Y MBI .

Bi ot rangfiQppBELEN: 9fwd e o QG0 pRa 88 taddeneRhclis hfaFbiesbaut
under physiol ogical conditions (in vivo) and is a
solvents, water, acidified aqueous sclutions, mixed organic and
inorganic selutions, 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 comprised in the
salts are lithium, sodium, potassium, rubidium, ammonium, calcium,
magnesium, zinc and manganese. Production of phosphate salts are
described in e.g. G.R. Pettit et al. Anti-Cancer Drug Design 16

{2001) 185-193.

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

isomers. Derivatives can be, for example, amino acids provided

with protective groups. Preierred alkaline amino acid are



result of a reaction with an enzynme, or a body fluid such as. gastric
acid, blood etc., thus undergoing an enzymati c oxidation, reduction,
hydrol ysis etc. or a chem cal hydrolysis convert into the active
parent conpound of formula |. As used Bérein, the ternms "parent
conmpounds”™ or "active parent conpounds"” or "active drugs" are used

i nterchangeably - 14 herein to designate the conpounds of fornula I
accordin% to.the resent invention. The tenn1"physio|ogic%# efchtT
concer n&TFAY 18Rt Rt ARy HHEPLAGVRE G T AL LHSIP8ert (Y T oveESine
the healahly ebpbheasupjergiadiini steyethdd.h M@vd@bs&?. 1yhensf faect is
produced in _order to treat, prevent a disease, a defect or ) ,
pat hol ogiléal 18Bn@iPeRin B Ao ahpevrat e ke YoRCeREt AR AR f @5 REn §76 PO
a disea%%iddggggga@é_ pat hol ogi cal condition. In the present

i nvention, OX designates a group capable of conferring the prodrug
property and wherein an OX group may be present in either R3 or R4'.

o et Vel BB A RSGrPASSEnLot D b, ol e

desi gnat es groups e "and/ esi gnate
phosphatempdendvaf i resjulestierhder fvavi we s;ors@rttonat ehdecenaiune L

(acyl oxy. derivatives of the parent conpounds) and/.or _|inke .

pol y( et ry%(fl'faﬂ éa I?/%osll)}c(%’deMafg‘fe%ge% cdes & i%&oﬁ%&ﬁo% %Jilmugtahelr =8
sui t abl ehedefbvat tyass kinawashyotihaserskd4died; iansbhecathe attkresponding
consi der ed ss eqﬁivalents nag al_s be1used in the scoge of the

pr esent PTPATERT | Oh. PR & PREMEoRpot R st FroPTuPEPF Bbs3ESs a

hydr oxyl group, a carbonate derivative, prepared by reacting the
conpounds of forpula I with a suitable alkyl- or arylchl orof ormafe,

L4

are exenpliffed 58 RHRIRFSE BarttPcBFaFERL prefed ady| Bxy drud” 1s
deri vat kuesnas: Prodfdigsidhe r- E6RE B s QPO veOEPr 8PY4dn active

drug (parent compound) or includes a chemical group which confers
preferred characteristics on the drug. In other words, it. concerns
a compositien which has the potential of producing a desired
physioclogical efifect on cells, but is initially inert (i.e. does
net preduce said effect), and only after undergoing some
modifications becomes physioleogically active and produces said
physiological effect on cells. In particular, the derivative of
the compound of formula I has a chemically or metabolically
degradable group, and becomes pharmaceutically active after

biotransformation.

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

the active parent compound of formula T.

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

parent compounds” or “active drugs” are used interchangeably



OCOd sopr opyl, -0OCOOBu, -0000(m COONa-Ph), -OCOOCHZCH2COONa, -
00000B2CH2N(CH3) 2, and the |ike. Exanples of ester derivatives are
formates, acetates, benzoates (e.g. OCO(m COONa- Ph), dinethylglycine
esters, 15 am noal kyl esters, car boiyéflkyl esters, esters with am no
acids, and the like. Mst preferably, OX groups designate phosphate
derivatives. The invention also enconpasses chem cal nodifications

f th ds, of. formula I t their.circul at .
Ui 1 ot nbe PR S s By D anr RO Py I RB Uy bt o e aitPy bR

that ppssessttinwmrieperty are described in e.g. US 2005171328
(NEKTAR THERAPEUTI CS AL CORP) or US 6,713,454 (NOBEX CORP). Since
the conmpounds of fornmula | are fairly lipophilic, the PEG

ol i goner/ pol ymes 8o tigis/-02385iLhe byt aphiddneiel-s0fin Ner Q- diuas
and thereby their aqueous solubility. The selection method and the
pr ocessT#Bt O it &l lappiBpPrate it daRIgVEeEhoakevkiarg déscErbaactn

the |iteaaish& o uch 25 PRSI 9RQf ROUkYS: ELSEYL&loeTR! Shfdam 1985;
G R Pettit et al. Anti-Cancer Drug Design 16 20013 185- 193. The
conpoundsedt) wfevdnd pr dgenasenverdsmetcan bethrbparedl amidigipheor to
met hods I:he | ow, with_ reference to_sche 2 and_4.
Pref er ab g%&%s&d%&%%tg Fir%nes% %ﬁ%e%g%%%d’tsz ,Ogt Eeggéc’)%%p%ed ncfis&e(: :%) CJfljlf t he
pr esent papivehtdior lacenslynthesi zed by reacting an appropriately
substituted benzylamne (I11) with an appropriately substituted and
protected mandelic acid (VII) to give the amdes (VIIIl). Treatnent

of the am desIif WHd prwisthta iatentfet s dciidnatadch @soup capable of

trifluoroaceti.c acid, ge erates thr conmpounds (1) R4= car bonyl

o oup) OB ST P BT NS T Ko SPPOHICE PR B Db HrseEder(PY i s
depi ct epreserSchened theand; 4r Rhe. |mtdeethanetrbdd, i sX @spes alavybe

sul tabl g [n,6ases Wer &, L0 & ATl 0P R SERLELOSAYS

Preferably, =CX groups {(Rg and/or Rs') designate phosphate
derivatives, ester derivatives, carbonate derivatives (acyloxy
derivatives of the parent compounds) and/or linked poly(ethylene
glycol) derivatives as described below. Any other suitable
derivatives known by those skilled in the art and considered as
equivalents may also be used in the scope of the present

invention.

When the compounds of formula I possess a hydrozyl group, a
carbonate derivative, prepared by reacting the compounds of
formula I with a suitable alkyl- or arylchloroformate, are
exemplified as prodrugs. Particularly preferred acyloxy
derivatives as prodrugs are -0COOCH; —OCOOC;Hs, -QCCOPropyl, -
QCOCIsopropyl, -0OCOOBu, -0CO0(m~-COONa-Ph), —-OCOOCH,CH:COONa, -
OCOOCHzCH;N (CHz) 2, and the like.

Examples of ester derivatives are formates, acetates,

benzoates (e.g. OCO(m~-COCNa-FPh), dimethylglycine esters,



or nore electron withdrawal substituents, or when R4'=H Methods for
t he production of sone derivatives of 4-aryl-

1, 4-di hydro- 3(2H) -i soqui nol i nes have been descri bed previously: 16
[D.J. Hart, et a 7. J. Am Chem Soc. 160{39¥8) 1548-1557; S.V. Kessar,
et al. J.C S. Chem Comm (1989) 1074-1075; A.P. Venkov, et al.
Synthesis (1982) 486-487; O S. Petrov, at al. Synthesis (1987)
637-638; A.P. Venkov, at al. Synthesis (1991) 476-478; N. Coskun, et
al . SyntRéPPElEstmeTi i 6ASP2Brabe) eEe3sr402sters ToHED amincgpcids,
ARKI VOC.(200Qs VPL. 1, Part2) 165-180; T. Honda, at al. J. Og. ‘Lett.
3(2001) 631-633] Reduction of conpounds | (R3, R4=carbonyl group) wth
e.g. lithiumalum nium hydride [described by J. Toda at al. ARKIVCC

(2000, Vvol.1, pt2) 165-180] jor ' ihydr do-bi s(2- X Vo s
et hoxy) al uni ngltg% ( e%‘il%sa)b,]i%gi &2 8%??%%@%&?%“4%?&?%?g?%%paf-% tves.
t et rahydroi soqui noline (I, R3=R4=H). The amnes (I11) may be prepared

from appropri at el substituted benzal dehydes (.I1) or .benzophenones .
(1) Byt e hni el RHoRR A PhetaProstn® (e Gthu PR ST 1518 B the
am nes ¢bhbpunes esenamula made poolbndHalhzgrabe FAL&bindHarfatines.

Wi nhei m 320(1987) 647-654], . P. Venkov et al . [Synthesjs, 1991,

476- 478]’55?%8&?—5 J° é?é]eaPOféﬁ?W%ﬁﬂ%&bﬁ%%&nﬁéﬁ%ﬁﬂ%@% “%’3“( 2003)
1411- 1436ks=Apptiopy iplplytsubsti dad@d thenzal dehydes angs berzepharanas
are known_or_nmay easily be synthesize u5|n%§standard procedures.

db
It will TBERABPYEETatidd Cﬁﬁpﬁh%eU%k?H}éd%ﬁ t(NEEEKt CORRAt $3 S5t 668sses

of the pres&Rtdd NYEMHJQRI16ekt b8 Fanal) ANglbpnhdf QUPS:R&ICHE@sS hydr oxyl
groups in the starting reagents or internediate conpounds rmay need

to be pPoLeehel Bl iHIcet éé6PngnCHRIWS . tiEhiydreraipiephy & dhcoPrPhe

conpoungdsyugl) iRy Pl venthe 2gddidd apad segoval of one or nore
protecting groups. The™ protection and deprotection of functional

groups is described in
The selection method and the process method of an

appropriate prodrug derivative ars described in the literxature
such as Design of Prodrugs, Elsevier, Amsterdam 1985; G.R. Pettit

et al. Anti-Cancer Drug Design 16 {2001} 185-183.

The compounds (I} of the present invention can be prepared
using the methods described kelow, with reference to Schemes 1, 2
3 and 4. Preferably, as depicted in schemes 1 and 2, the ccmpounds
{I) of the present invention are synthesized by reacting an
appropriately substituted benzylamine (III} with an appropriately
substituted and protected mandelic acid (VII) to give the amides
(VITII). Treatment of the amides (VIII) with a stroang Lewis acid,
such as trifluoroacetic acid, generates the compounds (I) (Rz, Rg=
carbonyl group). An alternative method for the production of
compounds (I) is depicted in Schemes 3 znd 4. The latter method is
especially suitable in cases where the 4-aryl group contains two

or more electron withdrawal substituents, or when Rs"=H.

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

1,4~dihydro-3{2H) -isoguinolines have been described previocusly:



"Protective Goups in Oganic Chemstry", edited by J.WF. MOn e,

Pl enum Press (1973) and "Protective Goups in Organic Synthesis",

17 2nd edition, T.W Geene and PG M Wits, WIey-Interscience
(1991). Appropriately substituted benzbphenones are easily avail abl e
fromthe correspondi ng benzal dehydes. Reaction of a substituted
benzal dehyde with e.g. alkyllithiumor an alkyl Gignard reagent

gives a_l-aryl-1-hydroxyal kane, which by oxidation generates the
desi red! %ehzdﬁﬁéﬂoﬁ%'éérl@a%Wv@hemﬁEQQabPQOéiBY%Et15é§1$5§3psSfBr

ar omat i ge hydr oxyl .gr oyps. snchérheto%ﬁsemtgsbmvwﬂ%ﬁ 20, vheRZY! o
and i sopropyl groups. Renoval of e benz gr oup and the i sopr opy

gr oup |@7eaﬁﬁﬂ§hea§§hlé9§a b%BQEﬁ&ﬂanﬂ é. h?ét@g@na@E(ﬁﬂ ( Gamghpsis (1987)
Pd/ car b A eatugp V\% Lh gpl%'gnt%ﬁgeg 'éY?% y ONQLRGL [eagent | s

trimethyl - |0d0$|lan Ith Ts especia in the presence off
difluorehealunﬁyth@sz Cdmmmmqnﬂtnmnsaﬂely998b513Qiﬂkﬁwaenzardéaydes

it er o o G d2ABT XS bt it DorZar abny dos IRt Mot ey bE™-
used fometﬁyniMEmualﬁgls@ﬂﬁ}preferred conpounds (I') are the

follow ng: - 18 benzal dehydes (ii) 1CAS reg. no.
3- net hoxybenzal dehyde 1591-31-1 2-fl uoro-3-net hoxybenzal dehyde

1103438- 88- 6 R e i@H003- m@wﬂ@@wmﬂehmr&ﬁwlgﬂaué) with e.g.
2- br ono- 3- net hoxybenzal dehyde 110401-18-0
- hydr OkyIS- b PRORY BERB Al dRRif [DFgos3baa. by of ho3aifefZaitdehpBEIVOC

22924- 152éb0 26l ar op3red hoxy @@?lg%hﬁgélgﬁ5§ﬁﬁ§g%fho -bis (2-methoxy-
3- et hoxy- 2 hydroxybenzaldehyde 492-88- 6
ethoxy)aluminate (Red-Al}, give derivatives of 4-arxryi-1,2,3,4-

tetrahydroisoguinoline (I, Ra=Ry4=H).

The amines (III) may be prepared from appropriately
substituted benzaldehydes {II) or benzophenones {(II) by technigues
known in the art. For the production of the amines (IIXI) reference

is made to U. Holzgrabe [Arch. Pharm. Weinheim 320 (1987)647-654],

A.P.Venkov et al. [Synthesis, 1981, 476-478] and H.J. Kumpaty et
ai. [Synthetic Communications 33 (2003) 1411-124167}.

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

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



2- chl or o- 3- et hyl benzal dehyde 61563-28-8

2- br ono- 3- et hyl benzal dehyde 109179-31-9 13-i sopropoxybenzal dehyde
75792-33-5 2-hvdroxy- 3- propyl oxybenzal dehyde 1222031-84-7

3- but yl oxy- 2- hydr oxybenzal dehvde 191849757-9

2- hvdr oxy- 3-i sobut yl oxybenzal dehyde 222031-85-8

72- hydr oxy- 3-i sopr opoxybenzal dehyde 222031-87-0 3-net hyl benzal dehyde
1620-23-5 2-hydroxy- 3-net hyl benzal dehyde 1824-42-0

2, 3- di methexybeénzal Tehy derek@- 5bd1P. @, 18- digtshoiihenzahtdehydisnce
124454-3%@1 2- et hoxy- 3- net hoxybenzal dehyde 166799-97-1

3- et hoxy>37 ikt hoxvbenzal dehyde 175792- 34- 6

3-1 sopropoxy- 2- met hoxybenzal dehyde 1218903-24-3

2- met hoxy- 3- net hyl benzal dehyde 167639-61-6 ) _

2- et hoxy- 3- ne%‘ﬂ?/%/%ﬁlzaé%edéhﬁ&é’s%’?%%@ grgophencnes are easily avallable
3'nEth0£¥o£'fﬁﬁfBHﬂ%@%é@h@@HgdEeﬁ@Q?@%ﬂ%&é%. Reaction of a substituted
3- hydr oxy- 2- et hyl benzal dehyde 1532966- 36- 2 .

3- met hoR§2 22 pidpiAshenzal gebiydel yoybighiym o an alkyl Grignard reagent
2-1 sopr = 3: et yhe 351~ 1%- ; ; cag t
2 but yl 5 rethoryhens el HERyde  {ET e, a7 " Dy oxidation generates the
2- (1, 1- deperery | erippphegonet Hexybenizgl.dehyde 151038- 66- 3

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

3, 4- et hyl enedi oxybenzal dehyde 129668-44-8 3-
(trifluoronmethogrienpabiebyieg 520k Zbr8aromatic hydroxyl groups in
3-hydrOégéz-pekggg%%%nz%Ldeh de 1664%%—8813 d isobropvl Grouns

3- hydr oXy- Zg‘e‘zf%oxybenfgl t]ilgﬁy e 1982067 51-2%" OPLOPY. gLoups.

3- hydr orym@r4r ayfoxylee brakdehydend08R02h83430propyl group is easily

3-(methylthio nzal de e 173771-35-4 3-(ethylthi enzal dehyde

Tvazs SISO RGeSV o6 h AR R e (EAbokye the AT HE
treatment with BCl;, raspectively. Another reagent is trimethyl-
icdosilane, which is especially useful in the presence of

difliuoromethoxy groups.

The appropriately substituted benzaldehydes (II) of Scheme 1
are either commercially available or known from the literature.
Some examples of known benzaldehydes (I1} that may be used for

synthesizing some preferred compounds (I) are the following:



2-f 1 uor o- 3- hydr oxybenzai dehyde 103438- 86-4
2- chl or o- 3- hydr oxybenzai dehyde 56962- 10- 8

2- br ono-
1100- 83-

3- hydroxy 2-i sopropyl benzal dehyde 1532966- 40- 8

2-butyl -

2- (1 1- d|_mg_t_hid_ef hyv]) ;_’-3_ h\/rir nyvhnn7n| dehvde 532
3. hydrox¥eﬁza<*%§#ﬁﬁl Aqv|\hpn7a|dphvdp 532066-

2- hydr oxh2 2SR PINSBEBAEDNBX v henzal dehyde 497959-

3- hydroxybenzaldehyde 1196081-7

4  3- hydroxy- 2- net hyl benzal dehy e 90111-15-2
3- hydr oxv- 2- propyl benzal dehyde 1532966- 38- 4

3- hydr oxybenzal dehvde 1532966-42-0

57 _ 3-hydroxybenzal dehyde

66-46-4

FRSHoreg. no.

$P1gal-1

—— ot

\4

COR1 R7

2-hvdrox2—ilpwétgyEEHEﬁ¥3§ﬁE%£EEHWﬂn 67868-82. 0 |+03438-88-6
3- benzyl P2ty ﬁ?ﬂmlrma%?%«’f D¥Ee 85734-50.0 1954B81-¥& oy
roo1. : BEREAISNYEE || AcO ON_ |Gty 800kon wb~\ U
i (C3 O B3hydrex eghoxybenzaldehydar oy ol 2 INAGEPHES O AcOCODH HO
COOH 1 Q:eﬁkqubeqzalaehyde 22024-15-5
Z-chloro-3-ethoxnybenzaldehyde 99586-82~0
3-ethoxv-2-hydroxybenzaldehyde 492-88-6
Z2-chloro~-3-methylbenzaldehyde 61563-28-8
Z-bromo-3-methvlbenzaldahvde 109175-31-5
3-isopropoxybenzaldshyda 75792-33-5
Z2-hydroxy-3-propylogybenzaldehyde 222031~84-7
3-butyloxy-2-hydroxybenzaldehvde 81849-57-9
2-hydroxy-3-isobutyloxybenzaldehvyde 222031-85-8
2-hydroxy-3-isopropoxybenzaldehyds 222031-87-0
J-methylibenzaldehyde 620-23-5
2-hydroxy-3-methylbenzaldehyde 824~42-0
2,3-dimethoxvbenzaldehydse 86-51-1
2, 3-diethoxybenzaldehyde 24454-82-8
2—-sthoxy-3-methoxybenzaldehyde 56729-97-1
3—-ethoxy—-2-methoxybenzaldehyde 75792-34-6
3-isopropoxy-2-methoxybenzaldehyds 218803-24-3
Z-methoxy-3-methylbenzaldehyde 67638-61-6
2—-sthoxy—-3-methylbenzaldehyde 532565-62~1
3—mathoxy-2-methylbenzaldehyde 56724-03-8
3-hydroxy-2-sthylbenzaldehyde 532966-36-2
3-methoxy-2-propylhenzaldehyde 97582-12--2
2-isopropyl-3-methozybenzaldshvde 93351~-17~3
Z-butyl-3-methoxybenzaldehyds 15103B~64-1
2—{1,1-dimethyiethvl)-3-methoxvybenzaldshvde 15103B-66~-3
3,4-methylenaedioxybenzaldahyde 120-~-57-0
3,4-ethylenedioxybenzaldehyde 29668-44-8
3~(trifluoromethoxy)benzaldehyds 52771-21-8
3-hydroxy=-Z-methoxybenzaldaehyde. 66495-88-3
3-hydroxy-2-ethoxybenzaldehyde 182067~51=-2
3~-hydroxy-2-propoxybenzaldehyde 508202-83-3
3~ (methylthio)benzaldehyde 73771-35-4
—-(ethylthio}benzaldehyde 87425-00-1
3-bromo~2~fluorobenzyldehyde 148947-15-8
2—-fluorc—3~hydroxybenzaldehyde 103438-56-4
2~chloro—-32-hydrexybenzaldehvde 56862-10-8
2-bromo-3-hydroxybenzaldshydse 196081-71-7
3-hvdroxybenzaldeshyde 100-83~-4
3-hydrosy-2-methylbenzaldehyde 90111-15-2
3-hydroxy-2-propylbenzaldehyde 5320866-38~4
3-hydroxy-2-isopropylbenraldehyde 532966~40-8
2-butyl-3-hydroxybenzaldehvde 532966-42-0
2—(1,1-dimethylethyl)~3-hydroxybenzaldehvda 532966-46-4
3-hydroxny-2-{1l-methylpropyl)benzaldshyde 532666-44-2
2-hydroxy-3-trifiuvoremethoxybenzaldehyde 497955-31-6
2-hvdroxy-3~ (methylthic)benzaldehyds 67868-82-0
3-benzyloxy-2-hydroxybenzaldehvde 86734-559-0
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Schene 2 - 21 HO COOH HO COOCH3 Wu CH3OH HCI vv) U R3 VR s p'
R S 113 PBr3 PhS COOCH3 Br COOCH3 | WU PhSH KOH vV-: ~UR 3 V)
Rs R3-, VKRs x KOH4HO1 CH3SOZCUriethylarnine 2. KBr/d
met hyl f onnani i de PhS COOH HO COOCH3 W20 Uwu 1 P.'"3 VJ." P.'s
VP'S x1i IX Schenme 3 22 PbSCOON Re R. R7T NHRZ + Wu R, R5
H x1i /'-carbonYldiidazole ~Rs ;H u: V Oui v PhS PhS.
AcO COCH
Rg R4
Re
X NHRZ . w? ‘u
)\\ /J\
Re » = R'y Y R's
I Vi
1,1'-carbonyldiimidazole
R's
U///l\v
Ac N J\
RB R-{ W R'3
Ry VIIX
QAN N o
| N
Rg e
H+
Rg R4 Ra Ry
Ry Ry ’
X NR
[ NRe LiAlH, or 2
—_—
/ RS Red-Al R3
Rg \ Reg .
Ra )\ Rs
w? lu w? 1U
R's % R'3 R's v R

I Ry R4=carbonyl group
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Scheme 2
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SWR3IREWR3 R RRRITRT7Na' NRZNalo4 1 /| Rz Rs Rs w
trifluoroacetic- anhydride Rs Rgq R3 Rg P.7 R7T '"NRZ NRz R3 Rs Rs O
R4 NaBH4/Ni C16 SPh Wu Wu R; V-R-3 VR 3 1, R3-R4= carbonyl group
XV Schenme 4 - 23 - 2-(Cl-C4)al kyl -3- (C21CQ) al koxybenzal dehydes [i.e
with Re = (Cl-C4)al kyl, R7 = (Cl-C4)al koxy] may be synthesized from
2-(C1- cCB)al kyl-3-hydroxy-benzal dehydes by WIIlianmson etherification
with a corresponding (C, -C4)a| kyl bromde. 2- (CL-C4)al kyl-3-tri-

f I uor onet hoxybenzal dehydes [i.e. with "Re = (Cl1-C4)al kyl, R7 = OCF3],
may be synthesized fromthe correspondl ng 3-al kyl xant hates by
treatnment w 1, 3- no- 5, 5- di net hyl hyd / pyridi ne
[Raab, C. E. h{ﬂ | ) dé&é_gbelled Cpd Radi oph gé’ 3815-829, and
Ref erences cited |therein]. Trifluoroethoxy groups are conveniently

i ntroduced by treatnent of a suitable phenoxi defion wth
2,2,2-trifluoro | et hansul Shonate in e. at 60C to 140C

[Canps, F. etw t hesis #b7-728] W f I Oor onet hoxy  groups
may be mtro/d%i ﬂ;eactl‘ng—d—sm-%ew /Ka
VI
| PBI';
PhS COOCH3 Br COOCH;
w? Ny PhSH/KOH w? Ny
| = |
R v R's _ Rz Y R's
X1 X
KOH/H,O
1. CH380,Cl/miethylamine
2. KBr/dimethylformamide

PhS COCH HO COOCHs

\f[‘! = lU W lU
R'S/\\V/LR'S R‘a/\\V/KR’s
XIE j4

Seheme 3



nmetal carbonate and net hyl chlorodifluoroacetate in DMF at 60C to
120C [see e.g. patent publication EP081230BB1] .
2-(C1-C4)a|koxy-3-(C1-C4)aIkoxybenzaldehgdes [.e. with Re =
(C, -4)al koxy, R7 = (Cl-C4)al koxy] and %-(tﬂ-cn)alkoxy-s-
trifluoromethoxybenzal dehydes [i.e. with Re = (Cl-C4)al koxy, R7 =
OCF3], respectively, may be synthesized from 2-(Cl-C4) al koxy- 3-
hydr oxy- benzal dehydes by WIIiamson etherifd.gation Eﬁbp a

i the "xant hate

correspondi ng (C,-C4Ealky| pronide and by app
e 3t respectively. Alternatively all these

reaction" as describetl above’

3-benzyl ox_y- 2- hydrioxy- benzal dehyde by
v debenzyl ati on and erification of the
) al ky Nl-[Rznejg hyl t hi i @-benzalldehydes [i . e.
R7 = SMe] and 2-(Cl4{C4)al kyl - 3- et hyl
t hi obenzal dehydes wth Re = - (Ci1- %_ﬂ\m = Set],
respecti vel Y. gAYy be ynt hesi zed from o -
2- (C, - C4) al kyl™- 3- br onobenzai dehyde di et hyf acet a\fs by teacting its
Gignard reagent w tfy di met hyl sul phide or diethyly sulphide,
respectively (for a simlar reaction see M Euerby et al., Synthetic
Comruni cations 11 (1981), 849-851), 24 -
2- (Cl1- C4) al koxy- 3- et hyl t hi obenzat dghydesyldiinfdazwiest h R8 = (CL
C4) al koxy, R7 = SMe] and 2-(Cl-#£4) al koxy- 3-et hyl t hi obenzal dehydes
[i.e. wwth R8 = (C1-C4)al koxy,” R7 = Set], respectively, may be
synt hesi zed from 2-(Cl- C4) al koxy- 3- br onobenzal dehydes by reacting
its Gignard reagent with di‘fet hyl sul phide or diethyl sul phgi

3- hydr oxy group.
with Re = (Cl- CA4)

respectively (for a simlar _reaction see M Euerby et al., nt hetic
Communi cations 11 (1981), 9-851). Another route to heseu<st arvt i ng

materials is by et hgﬁéfi C Qon of 2-hydroxy- 3-

(et hyl t hi 0) benzal dehy orsy DXy - 3- (et hyl thi o) béh? ﬁ‘s

Makoto et al. |Bull R;Che Soc. Jon. 51(1978) 24(35-2436 The

appr opr i Btel b A Ornamdel ic acids R
| —
Ra NalO,
Re b:e111 Rs
rifluoroacetic-
anhydride
Rg R Rg R4
Ry R,
X NRy NRz
T T.
Rs Rg 0
Ra NaBH,/NiCl, SPh
w? lu w? ‘U
R's vV R's R's \ R'a
E, R3,R4= carbonyl group XV

Scheme 4



are either commercially available, known fromthe literature or
easily synthesized fromappropriately substituted benzal dehydes (V)
or benzoic acids in accordance with procedures outlined in the
General Methods bel ow, or by other teehhtques known by those skilled
in the art. Enantioneric pure substituted nandelic acids can be
produced by resolution of the correspondi ng racenmates by
crystallization of their salts with optically active am nes [ Col on,

D. F. Bt al. 3 (@r§:) 11&%% 336Figalﬁlzsgﬁbﬁnﬁﬁﬂdehmdeby énZyn@Rﬁh:Ra =

resol uti il |, - R_ ronﬂL 44(20

5477-5482?1. @%pgiar}%ﬁ es o’f Clé glk‘:’%% |é°eacu ?th?%/?? ?hﬁﬁoqrgrrg

used fOCgﬁamHﬂM¥§kh§dgosﬁﬁhﬁqﬂaﬂdehwddSCprW&HKEﬂMﬂdﬂ &meekaﬁi@ﬂtinﬂ<mwth
I ncluded_are also s Id and benzo s.t hat nay
serve as“s?%f{??EPQék¥ﬁR§ 98$E¥ﬁ é g# %éﬁgéﬁg 3"4eids (

sui t abl efi@éf&'ﬁ@t%&dﬂé‘iﬁemae@d@nﬁ l@remlthedscmmuogs&lwl), Ry = oca_-g],

| mandelic acids (VI) I CAS No. 3,4,5- trlnethoxynandellc aci d
113212- 9929 ba FEdiardeRExFREndeld CUFPPREFRG 23 20l lyy mnthates by

3, 5-di cl { pp ormandel j G raai 6..3999%:94 B _qimsthylhydantoin and RF/pyridine
3, 5- bls(trlfluoronethyl)nandellc acid 22810 ? 5

3, 5- di ret Rg#parfddd i ctaeld 7187752l sl @p@@d@pﬁh@@ﬁo%n@mlé gépuB2,

1132741- 2-.3 Ay yl.opndel c

3, 5-di ngltjI ﬁef‘ﬁ% oxf/:%% elic af:%]d' f%j %é‘ézgg %g“ge% aldefvdes (V)

CAS No. c@rbemimnitlnsnlior beﬂidﬁdehy@an@262¢50a65uﬂtable phenoxide ion

3, 5-di br u z d

T130155. ERERCE: 5zd qﬁﬁé%%’ esr‘f%gf‘éﬁh% LPLSesl” hichYdBo c o
140°C [Camps, F. et al. Syntheszs (1980) 727-728). Diflucromethoxy
groups may be introduced by reacting a suitable phenol with a

metal carbonate and methyl chlorodifluorcacetate in DMF at 60°C to

120°C [see e.g. patent publication EP0812308B1].

2—(Cl—C4Jalkoxy—3—(Cl—Cq)alkoxybenzaldehydés [i.e. with Rg =
(C1-Ca)alkoxy, Ry = (Ci1-Cslalkoxy] and 2-(Ci~C4s)alkoxy-3-
triflucromethoxybenzaldehydes {i.s. with Rg = (Ci—Cs)alkoxy, Ry =
OCF3], respectively, may be synthesized from 2- (Cy~Cs)alkoxy=-3-
hydroxy-benzaldehydes by Williamson etherification with a
corresponding {Ci~Cs)alkyl bromide and by applying the “zanthate
reaction” as described above, respectively. Alternatively all
these compounds are available from 3-benzyloxy-2-hydroxy-—
benzzldehyde by etherification, followed by debenzylation and

atherification of the 3-hydroxy group.

2-{C1-Cys)alkyl-3-methylthic-benzaldehydes {i.e., with Rg = (Cai-
Celalkyl, Ry = SMe] and 2-(C3+Cyq)alkyl-3-ethylthiobenzaldehydes
fi.e. with Rg = (C3~Cs)alkvl, R; = Set], respectively, may be
synthesized from 2-(Ci-C4)alkyl-3-bromobenzaldehyde diethyl acetals
by reacting its Grignard reagent with dimethyi sulphide or diethyl
sulphide, respectively (for a similar reaction see M. Euerby et

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



3, 4- di hydr oxy- 5- net hoxybenzal dehyde 3934-87-0

3-chl or o- 4- hydr oxy- 5- net hoxybenzal dehyde 19463-48-0

3-brono- 4-i sopropoxy- 5- net hoxybenzal dehyde 400070- 31-7

3, 5-di br onp- 4-i sopr opoxybenzal dehyde 286996-44-5

3-chl oro- 4-i sopropoxy- 5- nmet hoxybenzal dehyde 428847-03-4

3- hydr oxy- 4, 5- di met hoxybenzal dehyde 29865-90-5
3-fluoro-5-(trifluoronethyl)benzal dehyde 188815-30-7

3-chl oro- 5- et hvl benzal dehyde 103426- 20-6

3, 4, 5-trichl or-ofirne gl detipde 356964y Vo ok airdaldrby8egh[ Draaberizal dehydee: ~
188813-07-0 . 4-brono- 3, 5- di net hoxybenzal dehyde 31558- 40- 4
4-ch|proé§f§$ﬁﬁﬁetﬁbxyﬁ%ﬁgaﬁ&gh§a Cgéﬁiglﬁ%g&T3"e“ ylthiobenzaldehydes
3, 5-di met hoxy-w-drethvibenzal, dehyde, 160 1-2dad) | respectively, may he

3, 5-di br onp- 4- net hoxybenzal dehyde "1089. 40- 96- 1 N
3, 5- di chFprEeEEch¥yBerz afdkhy dekaaq 7> hmgobenzaldehydes by reacting
3-chl o 01 s S IRL R0X KNG RAR! 408 8818nide or diethyl sulphid
3-nethox§-%-dbt y_benzaggeﬁyggg%gﬁg%g%gQS Bhids or diethyl sulphide,
3, 5-di f | verred-imstiyoXfbenzat tehlae BB4tItn5see M. Euerby st al.,

3, 5-di ne 4 d $QRLoRexybenzal deh 7024345 N fa t

3 bronn-%?%g%ﬁﬁ%ihoxv gﬁ%éfﬁ%ﬁ@ngGég§?§0-§4§ sgl)' Another route to
3, 4, - di chheoro-&S:aretingxybeazbb e hyd a6 300Er4Bidation of 2-hydroxy-3-

3, 5-di et hyl be |.d de 1698-95-5 3, 5-di brono-4-fl| uorobenzal dehyde
177535 SONE R LS B AL AR bt ol ae B ea e B D) DRARETUERNNS

5- br onp- 22 3-itk kretch @y benzal e hyclee:w. 1 2%%-. 2 rph. 51 (1978) 2435-2436

3-chl or o- 5- met hoxybenzal dehyde 164650- 68-4

3, 5-di nmet hoxy- 4- hydr oxybenzal dehyde 134-96-3

3, 5-di chl or o-Frehpghoesybenzal dehysds: i2314d3hahdelic acids (Vi) of Scheme 1
3- brono- 5-chl gr.o- 4- hydr oxybenzal dehyde 1849-76-% ,

3- chl or 02 %€ WYty STRECAY T bW 24T Hetid S - 1 678388- 18=% the literature or

3- br onD- da ST rtD=RBEBAXYBeRZa slelrde t239 ¢3s¥bs#éituted benzaldehydes

(V) 'oxr benzoic acids in accordance with procsdures outlined in the

General Methods below, or by other techniques known by those
skilled in the art. Enantiomeric pure substituted mandelic acids
can be produced by resolution of the corresponding racemates by

=

crystallization of thsir salts with optically active amines [Colon,
D. F. Et al. J. Org. Chem. 58(1991) 2322-2326], or by enzymatic
resolution [Campbell, R.F. et al. Tetrahedron Lettsrs 44(2003)

5477-5481].

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

acids (V) suitable for the production of some preferred compounds

().

mandelic acids (VI} CAS Ho.
3,4, 5-trimethoxymandelic acid 13212-9%-2
3, 5-dimethozymandelic acid 187752-48-4




Benzoi c

141490-10-2 3, 5-di

aci ds CAS No.

3, 5-di chl or o- 4- net hyl benzoi ¢ acid 139652-34-1

3, 5-di et

pyri m di

hyl

ne- and triazi ne-a-hvdroxyacetic

3, 5-di chl or o- 4-i sopropoxybenzoi c acid
_luoro-4-net hyl benzoic acid 103877-76-5

- 4- met hoxybenzoi ¢ acid 1250699-63-3 Sone exanpl es of
suitable starting materials for the - 26 production of pyridine-,

acids (VI) are the

foll ow ng known conpounds: al dehydes (V) CAS No.

4, 6- di maEhboxypplomntindet 2= cat®oxal dehyde 1125966- 8938559-94-1

2, 6- di chBobaxi4-(ayi i dionecariyoxaddelydeaciti3?93- 70-2 |228107-82-2

2- chl or 365 Aditrkakybnayl idianeédar boxal dehyde 1329794181752-85-8

4, 6- di chipbediZipytondindecss lkexal dehyde 132683-62-6 [132741-31-2

4, 0' - di et hoparr2apyivildanecdrbexial dehyde 65873-47-415766-33-6

4, 6- di mBhoxiintiBy b-4-heazdtvesddgidrbexial dehyde 9814131 0BLab-5&tarting

mat eri al{s for production of aldehydes (V) CAS No.

2, 6- di chbenzrlfchydsami(d) necarboxylic acid 16492-28- Tcas Yo,

4, 6- di chBeboeub-8;heitholgizemed 2elpaieboxam de 563630- 76262450-65-7

4, 6-di meBh§tadibrenSdnzeddsmee2- et hyl car boxyl ate 182957332 0Fhé

t ransf or|Aati orrrdflwarbexsdlidehadd ds, anmi des and et hyl32¥st-§és7into

t hei r capfr esphandrogy-d-dethrdebemrad debydd ne procedur 858 &kndwns by t hose

ski | | ed |Bpdtdiévdrexy-Phee donpbematd defhvdshe present | nved-i8nCcont ai n; at

| east oné-cthircal-wembre-andtidrbehoralgmdeexi st i n18t§3 dlfeht

enant i orBrixencf-ér prAbetoighe gartvberd aidepver ef er r ed0ebifpdinds (1)

are encLﬁt?Ui?@ﬁmeQVSBW@OKMhe@@ééehxﬁe t he present/ 4BA4aTEDH is in-

t ended t 8-eoArEp—4 OIS berzalgshyed | ' aq 4888482 of  t hem

in any l‘§ThY¢rO§HC*vﬁmﬁlmﬁﬁﬁﬂ¥ﬁbe$ﬁ%@¢ﬁhﬁdﬁ Conpounds (IP$8®F_%°he present

i nvent i QA= mprﬁp%mréihwqmﬁthyﬂmazasmﬁhﬁfiiﬁrmr. cal 1B 3Rkas 3P0l ns by

Crysta||37gﬁﬂQ¥ﬁ 3fmgthgilpenzaldehyde 103426-20-6
3,4,5-trichlorchenzaldehyde 56361~76-3
3-bromo-5-chlorobenzaldshyde 188813-05-0
4-bromo-3, 5-dimethoxybenzaldehyde 31558-40~4
d-chloro-3, 5-dimethoxybenzaldehyde 56518—-48~0
3, 5-dimethoxy~4-methylbenzaldehyde 1011-27-4
3, 5-dibromo~4-methoxybenzaldehyde 108940-86-1
3,5—dichlore-4-methoxybenzaldehyde 41727-58-6
3~chloro-4,5-dimethoxybenzaldehyde 18268-68-~3
3-methoxy-5-methylbenzaldehyda 90674-26-3
3,5-difluoro-4-methoxybenzaldehyde $54-11-5
3, 5=dimethoxy-4-isopropoxybenzaldehyde 2702-54-7
3-bromo-4, 5—dimethoxybenzaldshyde £948-30-7
3,4-dichloro-5-methoxybenzaldehyde 63001-43-4
3, 5-diethylbenzaldehyds 81688-95-5
3, 5—dibromo-4-flucrobenzaldehyds 477535-39-0
2,3, 5~trimethoxybenzaldehyde £556-84-3
5-bromo-2, 3-dimethoxybenzaldshyde 71285-21~1
3-chloro-b-methoxybenzaldehyde 164550~-68-4
3, 5~dimethoxy-¢-hydroxybenzaldehyde 134-96-3
3,5-dichloro-4~hydroxybenzaldehyde 2314-36-5
3-bromo=-5-chloro-4-hydrozybenzaldehyde 1845-76-0
3-chloro-4-hydroxy—-5-methylbenzalidehyde 107356-10~5
3-bromo-4-hydroxy-5-methoxyhenzaldehyde 2973-76~4
Renzoic acids C28 No.
3,5-dichloro-4~isopropoxybenzoic acid 41450-10-2

3,5-difluorc- 4—meuhylbnn701c acid 103877-76-5

3,5-dichlorc-4-methylbenzoic acid 38652-34-1
3,5-diethyl-4-methoxybenzoic acid 250608~-63-3

Some examples of suitable starting materials for the



addition salts with chiral acids [see e.g. D.L. Mnor et al. J. Med.
Chem 37(1994) 4317-4328; US patent 43494721, or alternatively, may
be isolated by preparative HPLC using comercially avail able chiral
phases. Ot her routes to the pure enant2z®ners of the products of the
present invention are the use of asymetric synthesis [N. Philippe
et a_7. Tetrahedron 59(2003) 8049-8056] or by resolution of chiral

di astereonetric derivatives thereof, as known by those skilled in

t he art.P2ydudheorn Gipoukdsied - orviidmidine endi pripirdnracebyfearyareddc
cept abl e, sal{ s(pnd a&;eo-tﬂgugég(ﬁp} 180l MieL 8 apRldcabl e mhy be

adm ni stered in the f rfraceut’i cal™ conposi tion in which

t hey ar e—p—asseetatton—w-th-a pharmaceutically—acceptahl-e—adtuvant,
d| | t a\é@;’\lgrer&i n(vy‘r rn—order 1-n|u r.event or frn;f anur’ rl;{%‘s Qs

I uen T H\AI I.hl bl-. _l LILA T AT VR4 “I SV GTIC T LB A %Y Mll] A"} r‘ﬁ\é\asglh
whi ch i W SEERHAOsYPY R fise—2-carhonalielda o ho consi-dbppge oot
benef i ¢l ByCRIOE O hTYEdHEnGGATBRRARVAR ocont | nvent:cniiczg§57o_2
provi de oohlReg JLiﬁ)EQ&f;ET%Yﬁ%SAU???W..Xg%..y.yz i ng—a—conpating. ot 2
f or mul al 14 o g OF Spfopubt Binggerheraldebydsy anl o ety therg 38323'152“6

her ei nbbter Sl ok kepayp diascarbodaldiaslie ™ 0 o il eag fazild

er EI n — \UA a. UC LT 11e B T IO UCGT AT OTTT 1:) T u}- o s oot 1_y Oblbl
cept abl e~&d] RO PE PSS Eh P RCL LA NE LAY N appF opP e o
exci pi eptS——tituents—and-adiuvants—reterepceraybe-rapdeto—the

Hriing matefisls for prodliesd £ ahydas 7 TEEg W
st andar ;1“.’ tder%lt Gre, geser L DiHg FResa. o8 2 aspy Thapler i 2’9 ot Vol 5
of " Conbrenapaietopdantinidinetarpenlio agid oo o (o JSTIREE 2800
" Lexi kohirdattehlotortes St azine-oocapbokanidern ) - © (7" | 983630-T5- &
/ '_L_I "IdiL}. AR ‘igr_ H IS'C—""‘ Il _.|_.|e|.(¢2L|:4_ T ?balLBJJ,II I._tel\ arTa Blyg_c? _L_EII T

Geblete"%iy éﬁgy Fredtret—Editro faufcr,{ﬁﬁgi. The buupuuuéb of

formul a ’(I) nay al so be entrapped in mcrocapsul es prepared, for
exanpl e, by cecdémraatifomdetdnigesboxybyci atedd admldes and sthyl

pol ymerization,, for exanple, hydroxynethyl cel.lul ose or . - -
el 301 n- EPEror g LN BT ORI maPRaTT A S ° M SrdBspREpeRtures
respecti vebyn by wholskosBakled uph dald weity systens (for exanpl e,

| i posones, al bumi n m crospheres, m croenul sions,

The compounds of the present invention contain at least one
chiral centre and therefore may exist in different enantiomeric
forms. Although particularly preferred compounds (I) are
genantiomerically pure the scope of the present invention is in-
tended to cover all enantiomers per se, as well as mixtures of

them in any ratio, such as racemic miztures.

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

of asymmetric synthesis [N. Philippe et al. Tetrahedron 59(2003)

8049-8056] or by resolution of chiral diastereometric derivatives

thereof, as known by those skilled in the art.



nano-particl es and nanocapsul es) or in macroenul sions. Such

techni ques are disclosed in Remington's Pharmaceutical Sciences 16th
edition, Gsol, A Ed. (1980). Sustained-rel ease preparations nay be
prepared. Suitable exanples of sustarn@d-+el ease preparations

i nclude sem perneable matrices of solid hydrophobic polyners

cont ai ning the conpounds of fornula (1), which matrices are in the
formof shaped articles, e.g. filnms, or mcrocapsul es. Exanpl es of
sust ai ned-r el edBe CEHEITYTEES dindbgaslpol Yesttdredr BpdrdgetRideely  ac-
exanpl e, - L - d y - ry , ;

pol y( Vi n?IQgI{%%Tﬁ%Iﬁzﬁspg% Rep: gtgts?gé (‘{Ifésll.%%%ét F’ﬁ%lg% Pr5ry ey be
copol ynmepgmiofiigtetad dm chacifdrandf 4 gadmmakcethytal - ghutcmratien in which

non-degradabl e_eth Iene-\4i nyl acelate, Qe radabl e, lactic_.

o de ol y ERT cEnE Y e rer e Teh 48 WG T OBRONP S b (=01

(i nj ect abbgumct posphhieres oenpasedepf dractrideracbdprgtycoldrc taekd any
copol ymer,,and | euprol.ide acetate), and poly-D:-(-)-3- hydroxybutyric
o 0. ThE L SBRED ST oot Re caRanl a3 FofiCERe. PFESRrRY Rt Pon

have TC5Qoa6idyidd @serldFilcAbACHyCEhE SWSLIQEE pEaREhNOTHE QB ent invention
mcrogramim to 3 nanogramim . Due to the large difference in

activiti éé?ot%W&r@cé‘@?F@aFeéﬁh%]sictqﬂﬁﬁﬁ@léﬁoﬂhﬁomﬂ?'ﬁﬁeﬁﬁfﬁgoﬁ wPmpound
preferabby eonprise om0 aOBﬂza_fcﬁaéQJé’@c%_lp%ge&peébf@mttm%h(e_h_ngo}beas
dai |y dose of conpounds (1) W T necessarily be varied depending
upon t hePRzsinkeianedefinedpalni aeseriatdore ¥afh admrarRTAHi6A LandC"
the severLty,and Aﬂmaglft,t Q%lh!axé@eéls r%ﬁ"ﬂ%r.t hgat§d-nACLAnAAgLY ot he
opti mum dosage may be determ ned by the practitioner who IS treating
any part Egolaientgnt iddidvenTheaplasfbeceittiscalcéonpose thandeofnadge to the

invention. be ;. formul ate € ’ S olyig,n%; | BEMBNLS, ol
suspensi oﬁgﬁ%?"gpll%%treg?g"tgt gég\%ﬁé}% i tgﬁ%gd F()?'to%)i ca vt 25 ©
adm ni st Pae¥ ofGonmreheadiiivei ¥edationl Whamilsglal'c ofigreanen &y s@er 3960s and
or dry pgﬁdeiéiiﬁéH der Hilfsstoffe fiir Pharmazie, Kosmetik und

angrenzende Gebiete", by H.P. Fledler, Editio Cantor, 200Z.

The compounds of formula (I) may alsc be entrapped in
microcapsules prepared, for example, by cocacervation techniques or
by interfacial polymerization, for example, hydroxymethylcellulose
or gelatin-microcapsules and poly- (methylmethacylate)
microcapsules, respectively, in colleoidal drug delivery systems
{for example, liposomes, albumin microspheres, microemulsions,
nanc-particles and nanocapsules) or in macroemulsions. Such
technigues are disclosed in Remington's Pharmaceutical Sciences

léth edition, Osol, A. Ed. {1980}.

Sustained-release preparations may be prepared. Suiltable
examplas of sustained-release preparations include semi permeable
matrices of solid hydrcphobic polymers containing the compounds of

formula (I}, which matrices are in the form of shaped articles,

h

e.g. films, or microcapsules, Examples of sustainsd-release

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



oral administration, e.g. in the formof tablets, capsules, gels,
syrups, suspensions, solutions, powders or granules; for rectal or
vagi nal adm nistration e.g. as suppositories; or for parenteral
injection (including intravenous, subeut@aneous, intranuscul ar,
intravascular, or infusion) as a sterile solution, suspension or

emul si on.- The conmpounds of the present invention were found to down-
regul ate or inhibit the expression or function of the human | G-I

r ecept or by esmrihylmimebhecngl ate stouerdvdiiyy ki bsdiod el apéglacigles
insulin receptor. f'm)ey nd t I %egp .S :Qf | i ghant
cells an(glgt%' i%te'r er'e%xﬁﬁ" %‘e |’ cﬁo%ogiy%%? yo’blo]gciﬁ%gga%lt%hgcggl éilrng‘l n
t he prophasenof didterlmit-glucammydd e nohhelegoapsbihese{iy)icrareingefatetdagrs,

the prevention and/or treatpent. of diseases of . unregul ated | GF-

expr bsel GRSE TR LIRS SCBI T o 1t e o GoageaL ich e ARcEyS TUPRON
at her oschepos{8y) IEStiieBoshbse hidd r@EY cOSEASESof B tiRSAEi@si s,

aut oi nmune di seases e.g. rheumatoid arthritis, and transpl ant

rej ecti ofLYOFiEatafent COPet BRYL 18D ENPERS:- 8P eutF 62 1% leatiiEnPOLP~ (—) —3~

prophyl ag%&go}g%\g{ﬁi%ng@ggye measures. Those in need of treatnent
i nclude those alréeady with the disorder as well as those in which

the disorder is to be prevented. Hence, the mammal to be treated
herein may have,besq,di-agaosed g8 faying. e dbsorlers Aedmy ihgent ion
predi sposed or susce Iti‘d%lle ?I(")gt.ﬁ:z |soér3%g&).“'$l\/aﬁ1m T 1?Ior pur posesl'of
treat mentavefEdT0 tartdnytaas bt irlaagsickilédsastammarandind debud? ng
humans, domestic and.fagm %921@4 Or pet . anioal s é’cch]ﬁ% dogs. in
hor ses, 'ca{ér]“se, caov(grgl ﬁgnEeyas tc. r'et%rab?y?gighea%imm s ﬁum&m. .
The t er mé¢tiretameut ithal byashd eatiielamonpbbitebes sof ccian ingepbhen ofilal
drug eff ive .tQ. tr .a_dis di sorder. in_a. .na | ombBul et
case of ﬁ%%\%%rrea}b]tyhé:osﬁté:rlgbem%gzcﬁOﬁc/e}’lef'f)egpi veoY & g BB conbBubd ®(1)
The daily dose of compounds (I) will necessarily be varied
depending upon the host treated, tﬁe particular route of
administration, and the severity and kind of the illness being
treated. Accordingly the optimum dosage may be determined by the

practitioner who is treating any particular patient.

The pharmaceutical compositions of the invention may be
formulated as creams, gels, solutions, ointments, suspensions oOr
plasters etc. when intended for topical administration; zZor

administration by inhalation, e.g. as aerosols oxr dry powders; for

[l
iy

oral administration, e.g. in the form of tablets, capsules, gels,
syrups, suspensicns, solutions, powders or granules; for rectal or
vaginal administration e.g. as suppositories; or for parenteral
injection {(including intravenous, subcutaneols, intramuscular,
intravascular, or infusion) as a sterile solution, suspension or

smulsion.

The compounds of the pressnt invention were found to down-—

regulate or inhibit the sxpression or function of the human IGF-1

1

recepior, without inhibiting the structurally closely related

m



anount of the drug may reduce the nunber of cancer cells; reduce the
tumour size; inhibit (i.e., slowto sonme extent and preferably stop)
cancer cell infiltration into peripheral organs; inhibit (i.e., slow
to sonme extent and preferably stop) twmdr -netastasis; inhibit, to
sone extent, tunmour growth; and/or relieve to sone extent one or
nore of the synptons associated with the cancer. To the extent the
drug may prevent growth and/or kill existing cancer «cells, it may.

be cyt ost—éltsuélanW‘éGFPe@/l‘tot%‘mmwefhefpm@s@ ket apepebiozs iy of

of foct | VarABUALE L8 Used, harelloLo-OFan, Ath, ATRuBL, Ll (e ki

prevent, era Ty reduce Teas abou
preferabmwebVEQislEﬁSthﬁQn@@ﬁﬁeBtoaptﬁéeﬁﬁmfﬁﬁbyycﬁé |@h§tcdﬁbounds (1)

percent, preferably_by at |east 80 perc referaply._ at | east
B0v6 n cILR: CRFTYL ST i T AR TERERGR PHLLHD SEGRER orT fT oA OF or

mtotic am&ewulau@cﬂ BGR-AgelkpeekbUbAl FSBudiGi0UR11 Obr SBNESIa el SebEes
tunDur %ﬁher feature of pathology. The terns "cancer" and
cancerod%“:réFe?a%?ﬁ%w fdserrpéer ARl s phyiioiregieal 1eblriina gy fiseases

manmel s that psotyp £ I@ﬁ%%@ﬁé%é@%@k Yr eguhal edh £l Jerdiwkh. ang
Sone exanpl es of cancers in which G--1R 1s unregulated or over

expr essed TaRAPHRTLE - eF e pr event ed and/ or treated by the conpounds
of formula (I) include, but are not limted to, cancer of the :
breast, prostate, colon, lung, brain, kidney, pancreas, and

mel anom, nultPﬁréah?@mtﬁm¥8ﬂapmph@nﬁoahdthemﬁﬂﬂntac Cpeebnant yande

d - f -
compoun %r%)lyﬁyc%%vﬁ%%ongﬁltgﬂ eljné sﬂ@é' ehake; gl seasesy 'H}eg ment

conbi nati on wi rea such as |rrad|at|on an
one or nﬁm€1cﬁ%nEQMQ¢a$mmﬁﬂdy agbhtthesdmﬁnmﬁenaﬂg.wﬁ@llﬂ@ﬂ@kﬂ&ﬁ in which

Al tretanipg, 8%@9@3 E lt%u%wg entgglp% b! 8 @M&f'ﬁé'&e treated

Car nust i ne, ora atthn. i ne, “Sant aspase,
Cycl ophoé}@hamncmaml‘umaﬁnaw dm@gnash@zamé}am;yn@habdwmd@m wlsive ior,

Ep'rUb'C%QedE%ﬁgggﬂcg% susceptible to the disorder.

“Mammal” for purposes of treatment refers to any animal
classified as a mammal, including humans, domestic and farm
animals or pet animals, such as dogs, horses, cats, cows, monkeys

etc. Preferably, the mammal is human.

The term “therapeutically effective amount” refexs to an
amount of a drug effective to treat a disease or disorder in a
mammal. In the case of cancer, the therapeutically effective
gmount of the drug may reduce the number of cancer cells; reduce
the tumour size; inhibit (i.2., slow to scme extent and preferably
stop) cancer cell infiltration into peripheral organs; inhibit
(i.e., slow to some extent and preferably stop) tumour metastasis;
inhibit, tTo some extent, tumour growth; and/or relieve to scme
extent one or more of the symptoms associated with the cancer. To

the extent ths drug may prevent growth and/or kill existing cancexr

cells, it may be cytostatic and/or cytotoxic. The phrase

-
-t

“therapeutically effective amount” is used herein to mean an

amount sufficient to prevent, or preferably reduce by at. least



FlI udar abi ne, Fl uorouracil, Gentitabine, |Idarubicin, |fosfam de,

I rinotecan, |,onustine, Ml phalan, Mercaptopurine, Methotrexate,
M tonycin, Mtoxantrone, Oxaliplati, Pe gogtatin, Pr ocar bazi ne,
Streptozocin, Taco, Tenozol om de, , Ti ogdani ne/ Thi oguani ne,

Thi ot epa, Topotecan, Treosulfan, Vinblastine, Vincristine, Vindesine
or Vinorel bine. Wen a chenot herapeutic agent is used in conbination

wth th APayn i {OrﬁEEL ) en. thi . g i e f
of a ne F%ghegg %ﬁ?é?n? g é%%%EBFn%?i%%'%fﬁﬁ eseggﬁgéggb é%ﬂ%€P9&”by
si mul t anedus cadim b speatdmn, roeiemelylydyy et Usedti A0t herfarm gfrefe3ibly
separ at e .dosage _for . each containing. one_of the agents, and in he
LR REer R 07 Bat oS Ga L b1 TS Ny 5 SR dogrh T gabuen G

latter case
sequent i dogrekseonone msage ketivyity hot he weonpeundl(h)ar frddowedoup
by a dosage form containing the chenot herapeutic agent (or. vice
versa). Thi §a§ﬁﬁBdFﬁLﬂf of gﬁ%%ep%a?@%%“f‘@r ??é ARV PERTY -

concei ved and provided in the formof a kit. Cenerally, the Kit
conprises a container and a |abel or package insert on or assocjated
with the cont ai’®ér Fe5Uft 3BRRCEC oM NEPECPHYRIde S Fdr texanpfescribe the

bottles, y4alisicgyEhNAESHdRlion 1ANRaGRI A1 NEIS TR vRe L P fBth {FLPeA 1 zed
variety of ‘materials such as glass or plastic. Thé contal ner holds

t he conpouhdngsgohposd téohnl ®Wovthe pro-drug conposition or
pharmaceutically acceptable salts thereof that are effective for
treating the condition and may have a sterile access port (for
exanpl e t he coftaeneramayepechirranonreavenouscs olGR-116N isagnoegat gted or

havi ng ao%gpggérgggégeﬁp% ‘%ﬁl%h éaﬂyﬁﬁfﬁﬁe%cﬂé%%hi{% peedls) - %Tgc;%e

| abel or package insert ndi cates 't oSItron1s use
t reat i ng campovoddi ¢f oformflachdilcépcsudd, dsittamenct] Aindted i on tepncer

their used . Lherapeut i Jediclng, bhe 1 60mpounds, (41 A0Y, th8ldreas, and

phar maceut’i | y~accept e sal'ts are
melanoma, multipie myeloma, lymphoma and leukemia.

Cptionally the compounds (I) may be used against cell
proliferate diseases in combination with conventicnal treatments
such as irradiation and/or one or more chemotherapeutic agents
such as e.g. Actinomycin, Altretamine, Bleomycin, Busulphan,
Capecitabine, Carboplatin, Carmustine, Chlorambucil, Cisplatin,
Cladribine, Crisantaspase, Cyclophosphamid, Cytarabine,
Dacarbazine, Daunorubicin, Doxorubicin, Epirubicin, Etoposide,
Fludarabine, Fluorouracil, Gemcitabine, Idarubicin, Ifcsfamide,
Irinotecan, Lomustine, Melphalan, Mercaptopurine, Methotrexate,
Mitomycin, Mitoxantrone, Oxaliplati, Pentostatin, Procarbazine,
Streptozocin, Taco, Temozolomide, , Tioguanine/Thioguanine,
Thiotepa, Topotecan, Treosulfan, Vinblastine, Vincristine,

Vindesine or Vinorelbine.

When a chemotherapeutic agent is used in combination with
the compounds of formula (I}, then this may be used in the form o
a2 medicament containing a combination of these two agents, for

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



useful as pharnmacol ogical tools in the devel opnent and

standardi zation of in vitro and in vivo test systens for the

eval uation of the effects of inhibitors of cell cycle activity in

| aborat ory ani mals such as cats, dogs; Babbits, nonkeys, rats and

m ce, as part of the search for new therapeutic agents. Those skilled
inthe art will appreciate that the invention described hereinis
susceptible to variations and nodifications other than those

speci f i cagP@raésceHEat fopmiss eachecamtrsingodnet pat thihedemiont Fod in
i ncl udes .al.| ch,.vardatkan nd. ificatio i th r
fromthe 1%pei rllgt'I %? (g%sésegnlth%a?nggg%gg%ieréos% gs%%m\énr%gfg%ﬂl%%?n%é ?i on
al so i nclsedesnaiélof, the.svepsdoseat ufeesy w32h cbeposipowns (@nd followed
conpounds_referred to or indicated in this  specification, . e
v Gult] § BPUEET 1B rery RS P et CEEBRY H RS JPFajee
two or neeesef . SBiis shtpsliaenteat Ures.scheatlr asefte df SGlOSHEbES
therefore to be gons' dered as in all aspects illustrated and not
restrictiSPECCLREY HBp& oV iRE LRAVERR iTTH™EING Xihdi cated by the
appended C ains, and all changes which come wthin the neaning and
range of equival ency are intended to be enbraced therein. Various
references ar eCeREEH bihr diGh&IE CRTB: SpreTid icoattagher BBEHR OfaRfHi €F i s

i ncor por @E%Qa@iélrﬁiéébﬁy Jneber encecl Mdd 5,80 ihet Yont I08:£ OrLIQLAY

description w e nore fully understood with reference to the

f ol | owi N§OE%aAPEEs. LiSUskeEx dnpl esammle, Hrdweesr, viekenpiwiiyngep, stc.

met hods o, .pLagti WG BLeE6Phed IMED! LOR304L3! 6 Aelhended,!
o 1 I 2 ed = I ial G8nl Qs
limt the scope o@%}%e’ I ivent i on. % s a%roagcts escrlrébed In 'g%e
Exanpl es 9have sathefwctcor Fhpr otomimrc heddsmagretiopeesdrarcarspacien
and/ or mass. gpecilal, dat.a L1l | B 9f e&.%c?eg: g sait
—aru Il ta salts
subst ances e_sgglcée& %ﬁ tﬁgoygigéérjgg%lg%&r%ﬁraggg%g?gs,§un ess marked -
with (+) tber¢e¥ thaid eclye effective for treating the condition and may have
a sterile access port (for example the container may be an
intravenous solution bag or a vial having a stopper pierceable by
a hypodermic injection nszedle). The label or package insert
indicates that the composition is used for treating the condition

of choice, such as cancer.

In addition to thelr use in therapeutic medicine, the
compounds (I) and their pharmaceutically acceptable salts are also
ussful as pharmacological tools in the development and
standardization of im vitro and in vivo test systems for the
avaluation of the affecis of inhibitors of cell cycle activity in
laboratory animals such as cats, dogs, rabbits, monkeys, rats and

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

Those skilled in the art will appreciate that the invention
described hersin is susceptible to variations and modifications
other than those specifically described. It is tc be understood

that the ention incliudes all such variaticons and modifications

3=

nv
without departing from the spirit or essentizl charactsristics

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



denotes the dextrorotatory enantioner and | evorotatory enanti omer,
respectively. Isolation of the pure enantioners was acconplished by
chromat ography on a Chiraicel OD-R colum (Daicel) using mxtures of
acetonitril and water [0.5 nol/1 of seddZimperchlorate containing
1.1 %v/v of a mxture of acetic acid and triethylamne (2 M1 M]

as eluent, or ona Chiralcel-0OD-1 (20 M colum using m xtures of
t-butyl nmethyl ether and dichloronethane as eluent. Exanples 1 to 18:
synthese§°8P°%bh&Rﬁﬁuﬁ?d(SP“POBBdbI#ﬁ%Qﬁ¥eéxaﬁpPéslqﬁ%Qﬁﬁ§§ tthethis
follow n h e W

Product | oh gT st Heer (P T L RaRa ke I e Rs Rt ont s e Sone fott mo

was addeéombl@ﬁtxﬂnﬁloanaow tvhecapprigprifateibeszap slehy deathres0. ﬁhe
mol) in { er stlrrln at ro erature.for_1
hour , g? ?HDI%Nfééﬁfuréoﬁﬁedé%%ﬁfﬁf\prlO tSOEE&é%HE %ﬁflgoaﬁﬁn?spec“s
borOhydrmﬂEuéfhéEkdndﬁH npar teotrdsere, Theear estbé i 61 190 UhiveAtWBS being
stirred at roonkigpyerature f 1 hour, after_which it

concent r &F84° o ﬁ@?s“p?ﬁﬁg?%s?%ﬁn?ama§”8a?%%t?QﬁﬂﬂfEbggﬂéEncome

di chl or omemameu(e?%anrmg and 25 AL USOUSLSOLULLEP Dfe SQdisWaLRY dhoxd de
(200 m NQ The di chl oronet hane phase was separated and extracted

Wt h hyﬁ?%c?ﬁ?ﬁlkﬁ%iﬁﬂﬂ (2 X 200 ni, 2M. The aqueous phase was nmade
al kaline (pH 11-12) and extracted wi th dichl or omet hane (2 x 200 m).
The organi ¢ phase was dried (sodiumsulphate) and concentrated to
dryness, | eavi Fri®ies dififeaspreR) arantEiedhvddrgsalioni thbutSHanitieation,

purificathon. o4 '%H%%%e%s“@ﬁ&@rﬁgﬁéiééuqﬁrggnaﬂynﬁéfé*éﬂgé”:hhetstgﬁtlreuy

correspondi ng hydrochl ori can al so be used together wit
equi nol ar anount of solid sodi um hydroxide. 2. Production of

aryl - a- hydroxyaﬁétféiéﬂﬁ 9% GYhLrife MAXtHNG ot ﬂBEésfﬁPﬂ§QX§EHﬂ¥%oég @2ch

nol ), triethyl benzyl
reference to the following Examples. 3uch Examples, are, howevel,

exemplary of methods of practicing the present invention and are

not intended to limit the scope of the invention.
EXAMPTES

Products described in the Examplss have satisfactory proton
nuclear magnetic rssonance spectra and/or mass spectral data.
Melting points are uncorrected. The substances described in the
examples ars racemates, unless marked with {4} or {-), which
denotes the dextrorotatory enantiomer and levorotatory enantiomer,
respectively. Isolation of the pure enantiomers was accomplished
by chromatography on a Chiralcel 0D-R column (Daicel) using
mixtures of acetonitril and water [0.5 mol/l of sodium perchlorate
containing 1.1 % v/v of a mixture of acetic acid and triethylamine

2 M/1 M}] as eluent, or on a Chiralcel-OD-I (20 pM) column using

mizxtures of t-butyl methyl ether and dichloromsthane as eluent.

Exemples 1 to 18: syntheses of compounds (I}




ammoni um chl oride (0.009 nol), water (50 m ) and dichl oronethane (50
m) was cooled to OC. To the vigorously stirred m xture, a solution
containing the appropriate al dehyde (1V, 0.2 nol) and acetic
anhydride (0.2 nol) in dichloronethane §60-m ) was added drop w se
at 0C during 30 mnutes. The stirring was continued at OC for 30

m nutes and then at anbient tenperature for one hour. The organic
phase was separated, dried and concentrated to - 34 dryness, |eaving
crude aryl - a- adBt bRy ae&iieer i1 Bo & yshalioligrioa Gerord bilirdhors wases

af f or ded;pHf e, Q1 ¥4 s asidget9xyagetamtrile (V). Dry hydrogen chloride
(3 nol) was bubbl ed through a solution of the appropriate

aryl - a- acet oxyacetonitrile (0.35 not) in anhydrous nethanol (1000

) for 50 m nyt %Al 156, Al Gy LANIRY gL, Loom {emperat ure for

two hours, the m xture was concentrat'e o] ryﬁ%s ." The residue was
stirred with water (750 m) for two hours, after which sodium

hydr oxi de (100, was_added and the stirring continyed over night. .
The m xture maégéc?%ﬁ%qaﬁia%mj?ﬂl%bnﬁ%ﬁtﬁﬁﬂéd%ﬁﬁdﬁggﬁ oT?dié%ﬂﬁfgon oL
sat ur at ethai 4hpsaghisvec bkarh le=rantk extr aot edmui t hi etiethacet aseo (3L X
250 nl). gge_ organi c phase was dried and concentrated to dryness,

| eavi ng TFbde S gryql-néf- Ry dF O dcBRTE34EFE €9F) 1 Bowpy gatfct5eoRt6Fn was

aryl - a- ageb Y2 OXYACEd @rackdso (AddeionTBe 8BRIGRIbELSH GHE Ut €6 mo1)
mandelic acid (0.2 nol) was treated with acetyl chloride (100 m) at
room t enPeFa Ut &G THRr ERSWHUT SPHetdpearasof ut i %R Vids room

concent r pbge 0 Wy HRSS 1 URGRF, MBCUURG, 8Rd i Ehg L esitUalerated to
aryl -a-acetyl oxyacetic acid was used as such I n subsequent reaction,

or puri f FBYRHIA ¢ Tt APPLERE I BT fRsorhité ogedt betieprn A clipasgmethame of300
vaides (M) lan@nd, G4kbhs B W] ¥F Qbgt g AR SPIdAL @00 mi, 2M). The
aryl -a-acetyl oxyacetic acid (VII) or 2-aryl-2-(phenylsulfanyl)acetic
aci d (Xl #3chpmeabapsi ghase was separated and extracted with
hydrochloric acid (2 X 200 ml, 2M). The aqueous phase was made
alkaline {pH 11-12) and extracted with dichloromethane (2 x 200
ml). The organic phase was dried (sodium sulphate) and
concentrated to dryness, leaving the amine {III1), which was used

without further purification.

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

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

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

The organic phase was separated, dried and concentrated to



di chl oronet hane (40 m) was reacted with 1,1'-carbonyl diim dazol e
(0.021 nol) at roomtenperature for 30 mnutes. The resulting clear
solution was reflux for 30 mnutes, after which the appropriate

amine (0.021nol) dissolved in dichlorongtthane (10 M) was added. The
m xture was stirred at roomtenperature for 2 - 35 hours, after

which it was washed wi th aqueous hydrochloric acid (20 m, 1M
fol |l oned by aqueous sodi um hydrogen carbonate (20 M, 0.5 M. The
organi ¢ pHa8eshmsl @rViEew arvddeoncEht padeeloxyadieynassrile eduivafaddddetion

am de VIIA or XII1. Amides VIII1 and Xl were used in the production
of compodFd® BFIFRT AT WtREGET B ERed LY P PFRESFYRTEt G itrale (V).
Production of conpounds | fromamdes VIII. A solution of the

appropriate amde VII1 (0.02 nol) in_ dichloronethane (60 m) and .
trifluoroaceti ETEcPySTRoem 9hlngd der dBl mREY P&y 2bbded Roupigh Fheolution
ryness, and the.res

m xture vwas.concentrated to_ dryn .residu .
crystalI?giaﬁgréﬁﬁTﬁﬁﬁﬁﬁﬁ) %6F ~et'hafio OXY%ﬁﬁﬁ%ﬁjH?ﬁgepﬁg2ﬁ%6%ﬁ8uﬁﬁ% I
(R3, R4= cahbanyhs griotiynoiBy 1apprApf i 8ée 35 eniefitEBeaaboyes outidtened
general synthesis steps 1-5, and nethodol ogy described in the
"Det ai | ed "GBECY? pi't ot Ebftet'f‘ﬁérﬁrﬁaﬁc??%nt‘ﬁ% GrrE « r EPF d¥lerituns ves
exanpl es’coneepAMEts {d Jaryaeear drRg Losidle flsl ami Rgedabl:e, Lawere (750
prepared. Melting points 'given in the table are uncorrected. UN N c
O c N CO™) 28X G NUxS r pLopro7iNL¢lp spdiym hydrpxide {140 |9)| wasoagdsd
MmN MmN g cfe | & Ar@PrchtPaled vl O Qnd- Frb 682X wak 4cidified
with concentrated hydrochloric acid, saturated with sodium
chloride and extracted with ethyl acetate (3 x 250 ml). The
organic phase was dried and concentrated to dryness, leaving crude

aryl-o-hydroxvacetic acid {(VI).

3. Production of aryl-o-zcetyloxyacetic acids (VII).

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

e.g. toluene.

£. Preoduction of amides (VIII) and {(IIII}.

A solution of the appropriate aryl-o-acetyloxyacetic acid
(VII) or 2-aryl-2-(phenylsulfanyl}acetic acid (XII) (0.02 mol) in
dichloromethane (40 ml) was reacted with 1,1’ -carbonyldiimidazols
(0.021 mol) at room tamperature for 30 minutes. The resuliing
clear solution was rerflux for 30 minutes, after which the
appropriate amine (0.021mol} dissolved in dichloromsthane (10 ml)

was added. The mixture was stirred at room temperature for 2



(doJ4JJ4) 14)J-Pm04J0a)0) a (1) a~ .~ GGUT a
'OTS"O0'6 '"O'OTSi V 'G ri -Hu+ '0 ,-~HHTri -7rl H-1 H ni
0O0O0000OCO0OO0O0O I 17yu)t/)WCdNNInaaaaaaaa p)
JJJJ-1-s4) JJ ~333333338s MN1Iil Cramr a
ar CI91l -HI I~ [- Hmxr ON--11 Ok OI CI Ol NI C1I 1
[ r-' OHHI "OaHHI--1 -H-1 M-1 H-I N> Ch 1l >1 10 >,
O>x C> | > 0O.> -1 2>1-H< C-HCCCQ COC
C 1 C | §oursy giier wyhigh if wps Wﬁqh%‘%% appegus_hydroghlonic ﬂ%g
,-C N - @20Gn1€ G1C W1i1ewtd 4yCadudodd Wodihulk HyBro§kn Partd@rrl (28, ml,
s~ NO4Na O > NM~ .C>2 0> >z CAOX-iCc11 . U v) k >

-0 :C WHR-m K mIhe oxgandc) Phaee 0'es HiBas endHeerern a1 Grnefs,
TS >i J lteav;_%‘]cfu&e ‘Jangde QIELL og XfIll .‘J A}rfi%lego“\flfiIIaan aﬁilhlll wy:eauge&/l

a- aa
in the production of compounds of formula I without further

purification.
5. Production of compounds I from smides VITIT.

A solution of the appropriate amide VIII (8.02 mol) in
dichloromethane (60 ml) and triflucroacetic acid (20 ml) was
refluxed for 2 to 6 hours. The mixture was concentrated to
dryness, and the residue was crystalliized from methanol or ethanol

leaving the pure compounds I (R3,Rs;= carbonyl group).

By appropriate use of the above cutlined general synthesis
steps 1-5, and methodology described in the “Detailed description
0of the production of some representative sxamples”, compounds (I}
according to the following Table 1 were prepared. Melting points

given in the table are uncorrected.
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'tom'Ol 'Ou'61"'"OMON-~M.C141 LI L7 4 LI > L+) > - |
--H;J[ '"i3HH CH..r?-HCO0O Q@ cV mt.vvm'O. Tl pVM
NHHI i mI VmIl ri |l O. '"(} -238HHCO> Ha) 0) ' (V 1 HV
HOI W HyYy > ,- .-+ OHt-) i 00r-31 I Il HHI I I vx O-31Y;
Oool1l1l o>> > Eol> >PoHHo0o> 4v,~-xU.Cxx1H
-r?2 xU-ri .-r. 0a) 0) x a) av i > moo>momm> a M4 4]
G 041 N(drdu HfA, NENH-b-,HO .~~. SS"ra NH" "N
"~ H HHIHTI 'HH'-i - 38 Detailed description of the
product i ¥z appoiem perdnplkésn hrpmmdepresentative

2- met hyl - 4- (3 4,5-tr |rret hoxypheny 6 7.

et hyl enedi oxv-1, 4-di hydr o- 3( 2H) - 9:2é‘qﬂ$ﬁﬁil none 1. Methyl am ne
hydrochl ori de (16.5 g) and SOdI um hydroxide (9.8 g) were added to a
solution of 3,

(700 ). N Lo B e P Aot e AR h Qe oo a0

sol Ut i ONe VRS orREced -t 04 0Ga i d - 4 @ 9 ddisbi@n &f i .50 um bor Ohydrl de
(4,5 g) portion wise. The resulting solution was stirred at room
tenperature for one hour, after which it was concentrated to

dryness. The rgsijgiig e maarﬁ*{ﬁw&%ﬁ%m% @'&h'%@@i&l&iﬂﬁ (500
m ) and an aqueous sol ution sodi um hydr oxi de” (400
hvdroxide (2.8 g) were added to a solution of 3, 4 ethylene-~

diocrybenzaldehyde (40.0 g) in methanol (700 ml). After
stirring at room temperaturs for one hour, the solution was
cooled to 0°C prior to addition of sodium borohydride (4,5 g)
portion wise. The resulting solution was stirred at room
temperature for one hour, after which it was concentrated to
dryness. The residue was partitioned between dichloromethane
(500 ml) and an agueous solution of sodium hydroxide (400 nl,
2M). The dichloromethane phase was separated and eXLracted
with hydrochloric acid (2 ¥ 300 ml, 2M). The agueous phase
was mads alkaline (pH 11-12) and extracted with dichloro-
methane (2 X 300 ml). The organic phase was dried (sodium
sulphate}‘and concentrated to dryness, leaving N-methyl-3,4-
gthvlenedioxybenzylamine, which was used without further

purification.

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

then at ambient tempsraturs for one hour. The organic phase




2M . The dichl oronmet hane phase was separated and extracted wth
hydrochloric acid (2 X 300 m, 2M. The aqueous phase was nade

al kaline (pH 11-12.) and extracted with dichloro- nethane (2 X 300

m ). The organic phase was dried (3ot um sul phate) and concentrated
to dryness, |eaving N-nethyl-3,4- ethyl enedi oxybenzyl am ne, which was
used without further purification. 2. A mxture of potassium cyani de
(41.5 g), triethylbenzylamoniumchloride (5.23 g), water (130 nml)

and di chiorseprt-hang, (dbldlndasneeated:¢@ QCdrlakBe végeraysly
stirred mxture, a solution containing the 3, 4,5 trinmethoxy-

benzal detipde (16050t ginantbaeteny laphpdeFdev{Exonigyiia.

di chl oronet hane . (150 m ) was added dr W al 0C during 30
m nut es.ér“‘la}ﬁse'”ag‘f%i‘%?i'ﬁanm%@or%oﬁ%ﬁ?ﬁidwﬁggﬁéf%rr%& %hﬁu BE P “YHen at
anbi ent tEpenat ncp. f 65-®f % hour. The organi c phase ------ ---- -

39 was separated, dried and concentrated to dryness, |eaving crude
3,4,5-trinmet hoxyphenyl - a- acet oxyacetonitrile. Crystallization from

et hanol - wat er :f foerdegat-bgePusel PrUal 10( §P4w48 buBRedb68h666gh 3B Dry
hydrogen chloride (110 g) was bubbled through a solution of -

3, 4, 5- t riiattiory phedyt - o= tcietedtyayphent L+ ¢t @ce{ory@ cgf onht ahkgy dr ous
met hanol , (-0 ) for 50 mnytes at ._After apding_at_.room
Cenper at 1% F3r g Rl el o5l 7800tk gffrenor B0aa%S o yness.
The resilf€ . wastsri stadding tdt wabar tERBOratyrd dioxt wechbuuss, aftteer

whi ch sadi um__hydroxi de (100 was, added d the,.stirring_continued
over | G LR YR AP R S P doRr t D r L gae s T
hydr ochlwairilc waekd, (380 uiBt efbithid s0diym ehtef ivdd candodexmnr acted with

ethyl aﬁ%&ﬁ%%i&é %lggogp1£és-ggae%rgggi%hghggf}ring continued over
night. The mixture was acidified with concentrated
hydrochleric acid, saturated with sodium chloride and
extracted with ethyl acetate (3 x 250 ml). The organic phase
was dried and concentrated to dryness, leaving crude 3,4,5-
trimethoxymandelic acid (82.5 g). Crystaliization from

toluene gave the pure product (86.9 g), m.p. 118-123°C.

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

acid (BG.9 g), m.p. 135-138°C.

5. A solution of a-acetoxy-3,4,5-trimethoxyphenyl~-
acetic acid (5.0 g) in dichloromethane (40 ml) was reacted
with 1,17 -carbonyldiimidazole (2,92 g) at room temperature
for 30 minutes. The solution was refluxed for 30 minutes,

arter which N-methyl-3,4-ethylenediozybenzyliamine (3.26 g)

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



was dried and concentrated to dryness, |eaving crude 3,4, 5-
trimethoxymandelic acid (92.5 g). Crystallization from toluene gave
the pure product (86.9 g), mp. 119-123C. 4. 3,4,5-Trinet hoxymandelic
acid (80.5 g) was treated wth acet chloride (150 nm) at room
tenperature for three hours. The clear solution was concentrated to
dryness under vacuum and the oily residue was crystallized from
toluene (280 m) giving pure a-acetoxy-3,4,5-trinmethoxyphenyl acetic
acid (80vw8sg¥tirmer at350089Cemperausolfoti 8nhofirs, after which it

G ahl or OB NN 10T OE T Balt BF e o152 c DAt dMim dazol e

(2,92 g) fatlswamienmeaitr ecdial BAigaut earbdhecso{ald QN WaS M) .
refl uxed or 30 m nutes, aft;r whi ch
N- met hyI 4°%‘i’ari"5/1lcer?é’&15&x§7’6§n ’§/Jra%aﬁi’éi C8ToENEY LR SvIdESE

di chl of omethane ddQidto)- was, sddether H&y@uéhl[}!i? 2 - A0t WBS- 1B ek h G- at

roomterrgerature for 2 hours after which i was washed w th aqueous
hydr ochl ‘r‘?043%11*&’3(92@%0YY@W2V$%M%@EW7aa&e@)hs sodi um hydr ogen
carbonate (20 mM, 0.5 M. The organic phase was dried and
concentrated to dryness | eavi ng crude

2-(3,4,5-tri neﬁho&ywﬂéhwoyl 2Eaghe oxpide ey lstep 4 above (6.2 g)

N-3, 4- et mf'&ﬂ&ﬁ%&%}«%gqge%ﬂ de o « &gr%ré &S@'aglomortz%f ohhe

amdefromstep ndic ororre
trifl uoreasetdTlmsid 20 6nh9>umva§meeﬁ'1ea)cedohomﬁtthrvas The r eact ion

m xture ¥\|8|]§ congent r.at d.to dr aq_dt €. reS|due S, ,GF. tallized

from nefhanol . I'I:lﬂgl vc% ng He?ﬁs Zf:?(@ BT ‘f%%xpyr ol 1)__%,%7_3—_1_—0&1

et hyl ened&olxgndl, 4-cdiviiydr é-—ﬂ(aﬂlhi)Hfso(@ulrlmét-'ﬁ;nﬁmetl@dxﬁpkgs)ny? y-6,7-

m p. 148- 14 11 et 359|clorhy)7-
AIi}ngerh oxy3g2:h drs%%zﬂo @lé%ﬂz} Qgﬁgu nel J.noné) FdnEll

mat hoxy- 1, n
m.p.148- 149 cC.

Compound 11: Z-methyl-4-(3,5-dichlorophenyl) T~
methoxy-1, 4-dihydro-3 {2H) -isoguinclinone

1. 3,5-Dichloromandelic acid (22.0 g, m.p. 99-104°C,

i

rom teoluene), produced according to Gensral Methods, was
dissolved in methanol (500 ml) containing 5% w/w of hydrogen
chloride. After standing at room temperature for 20 hours,
the mixture was concentrated to dryness. The residual crude
methyl 3,5-dichlorcomendelate was used in the next step

without further purification.

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

organic phase was ssparated, dried and concentrated to



1. 3,5-Dichloromandelic acid (22.0 g, mp. 99-104C, fromtol uene),
produced according to General Methods, was dissolved in nethanol
(500 M) containing 5%w w of hydroggm chloride. After standing at
roomtenperature for 20 hours, the mixture was concentrated to
dryness. The residual crude nmethyl 3,5-dichloromandel ate was used in
the next step wthout further purification. 2. Methanesul fonyl
chloride (9.3 g) was added at OC to a solution of nethyl

3, 5-di chldéﬁ’dﬁﬁﬁdeq"a‘tlélg( TgLOYY) 2ahd Stddicétlioyiopirensl | 82-Mag)y lony-

di chl or ogethape ( %1)) asALLer %he addition, the m xture was
stirred at roomterrpe ture for~ hour s, after which water (150 m)
was carefully added The organi c phase was separated, dried and

concentrated tgq e

2-(3,5-dichl or ophen ") %%eé% 3)%]&29%{@% gy(jf’fhéoﬁfpg?ﬂ%]d G

sol uti onmetyihetypdet2ce3,(8- di ghl Df apheryly) 3rmERS YL OXyRCAL atqgs(B 2 g)
in dlmeth¥lfgr ‘td{bg"’g hvg treated with pot SS|umbromde(40
g) at 50&°F3r°d. B HodPs2ss+Ha PEdktdor 4niPx Biir 8twal %aroc-i tj-gnBgurs -

bet ween %éefeaﬁﬁﬁﬁb%ﬁxlﬁﬂd fbHYhamGetiahed( 3a0waL) waJetw thaﬂlp
phase wa ted and washed twice with water (2 X 200 m ) and

S
finally Wla Feaiedeni PR BB utihen orgeoim yhaserwéaEetswarae@@at e

sol uti onznWags shded.and gopge ed 40-dhyness_giV ude. et hyl
2- (3, 5- Sl chIaEe&Fhen yl) g Eﬁoﬁ%%%et%t% 2%6 Q@? ijt]lfrjg% %5{ qﬁrgﬁgh a

col um of&EFT# §€Pﬂﬁsﬁﬁ§udi@mltﬁQﬂm@ﬂhan@has*éhmbnmcgpaﬁ@ sphetpom e
Substancaaésdéﬁbdﬂénd(Zoéc@%tréLeﬁ\ gg&ssgf ?gpéﬁné%JHeohe@ﬁ $650)

and potassium hydroxid oxane heated at
90C for én%'whioﬁﬁaéfﬁnmtrz)g@wpmqeafqe@atcocwu gy dBikt tad 12@Cthaough

sol uti ongofsBihWr 210 3c2- Qéfeﬁgﬂﬁy%ﬁ%HXo}o%eLﬁgﬁgqgg%ﬁhgnt gave

the pure substance as an oil (7.4 g).

) 4. A mixture of banzensthiol (2.66 g) and potassium
hydroxide (1.56 g) in dioxane (200 ml) was heated at 90°C for
one hour under nitrogen. After cooling down to 20°C, a
soluticn of methyl 2-(3,5~dimethoxyphenyl) -2-bromoacetate
(7.2.g) in dioxane (50 ml) was added and the mixture was
refluxed for two hours. Additionally potassium hydroxide (1.5

g) was added and the reflux continued for further two hours.

i

fter cooling to room temperature, the suspension was
filtered and the filtrate concentrated to dryness. The
residue was partitioned betwesn dichloromethane (300 ml) and
agueous hydrochloric acid (IM, 300 ml). The organic phase was
dried and concentratsd to dryness, leaving crude 2-(3,5- |
dichlorophenyl)-2- (phenylsulfanyl)acetic acid. The crude
product was chromatographed on silica gel using dichloro-
methane, followed by ethyl acstate as eluent. The. fraction

containing the product of interest was concentrated to

dryness, and the rasidue was crystallized from diethyl



(7.2 g) in dioxane (50 m) was added and the m xture was refluxed
for two hours. Additionally potassiumhydroxide (1.5 g) was added
and the reflux continued for further 4%M1 hours. After cooling to
roomtenperature, the suspension was iltered and the filtrate
concentrated to dryness. The residue was partitioned between

di chl oronet hane (300 m) and aqueous hydrochloric acid (IM 300 m)
. The organic phase was dried and concentrated to dryness, |eaving
crude 2- (%;H?rﬂﬁﬁahhgr@phbmwﬁgunb-Qphém?k@i¢ﬂkunﬂﬁb@@@ﬂ?ezaéphbnymme

crude pr hronat hed .on_sjli |ng di chl oro-

met hane, Sf%q1 Gée\ﬁﬁ%‘ﬁg %hy‘flogc‘:a{)abté; as™efu f][as—gﬁt?e fraction
containing the product of interest was concentrated to dryness, and
t he resi due was. cry | 1ized di et h et .her/ hexane_gi vi ng
bure 52 (35 o din & SRERYES oF (S-S Ll PR REaErS BERBYLa. 5 o),
mp. 115-s41%Gny3,) abesot Wdan Of. &2 (3, dndichinnepRenyh)- 256 PhENWas

sul fanyl ) acetic aC|d 1.65 g) in di'chl oronet hane (50 ml) was treated

with |, 1"=E&BENYEaR b @106 15)datokoolf- HPemperat apenfor 2
hours. Ay tétrlaeﬁrefr%@tﬂb@ddsd%ﬁ%memn henzylamhne —6150: G )-n

di chl or onet Rane (15 M) was added and the stirring was contlnued for
one hourbaﬁﬁé1ﬁ@aé?|©h QnSM|ﬂﬂedMN@§0meEﬁ@hEW@tI15a@&éoH§Sh§@¢%®hmnilc

aci d (1M.,80 k) 00 \ AQuEgNS sad) whygr sl de GIM B0cpt). e e

organi ¢ phase was dried and concentra dryness éaving cru
N- ( 3- neth@ﬁywashed with agueous hydrochlorwc a01d (1M, 50 ml and

benzyl) I ( i chl enyl)-2- (Rhen Isultan
acetarridg-q%%tog‘Bé fgd éa}@ﬁggﬁhggbﬂaﬁ’ngﬁpn%xtﬁF%%rgaPﬁe e m e
deri vat i veifdoamst epnéeniatziea (b ﬁrghesscﬁhanmnmetapdaiNdaﬂemédhd&y1p,

noure . TR alotrBRESHAT O e e PR A eha PRepY Far iy Y-

acetamide (1.8 g) as a wviscous oil.

§. A mizture of the acetamide derivative from step 5
above (1.5 g), sodium metaperiodate (1.15 ¢}, methanol {30
ml) and water {20 ml) was heated under reiflux for 2 hours.
The resaction mixture was fiiltered and the filtrate
concantrated to dryness. The residue was purified by
chromatography on silica gel using ethyl acetate as eluent,
giving N~ {3-methoxybenzyl)-N-methyl-2-(3, S-dichlorophenyl)-2-

{phenylsulfinyl)acetamide (1.2 g} as a viecous oil.

7. Trifluorocacetic anhydride (1.5 ml) was added to a
solution of N-{3-methoxybenzyl)-N-methyl-2-(3,5-dichloro-
phenyl)-2-(phenylsulfinyl)acetamide (1.0 g} in tetrahydro-
furan (30 ml). The reaction mixture was stirred at room
temperature for 15 minutes, after which it was concentrated
to dryness. The crude 2Z-methyl-4-(3,5-dichlorophenyl)-4-

(phenylsulfanyl)-7~methoxy~1,4-dihydro~3 (2H) -isoguinolons was



concentrated to dryness. The residue was purified by chromatography
on silica gel using ethyl acetate as eluent, giving
N-(3-nethoxybenzy|)-N—nethyl-2-(3,5;g5cblorophenyl)-2-
(phenyl sul finyl)acetam de (1.2 g) as a viscous oil. 7.
Trifluoroacetic anhydride (1.5 m) was added to a solution of

N- ( 3- met hoxybenzyl ) - N- net hyl - 2- (3, 5-di chl oro-
phenyl)-2-(phenyl sul finyl)acetam de (1.0 g) in tetrahydro- furan (30
m) . Th8sgéaedi decihindt épétvxéér%&lw ey idt cpodm tenpes dtaxnte step 15
m nut es, 4, gﬁ% r which it was concentrated to dryness. The crude

2- net hyl -4-(3, 5-di chl or ophenyl ) - 4-

(phenyl sul fanyl) - 7- nethoxy 1, 4-di hydr o- 3(2H) - i soqui nol - one was 43

used as such wgth furt her |f|ca xt bel ow. 8.
A sol ution ofm% HE} g LOT 3 OPU{ éﬁﬁogoékéﬁy$3Cﬂ$% T%héﬁy !sal fanyl)
- 7- net hoxpﬂényﬁsﬂlﬁw@m—3 ﬁzatblowysp,qaﬂdl@lly@ma 3(250-goqnichalioakel

chl ori de ,hexahydrat e C%SE g%}ln met hanol - tetrahydrofuran (g 1,150
m) was dbobed t & & OBbIDHYIEEE 62667 gf WastadiEd PR Smal |
porti Onstéﬂféﬁ?dﬁ@:ur@pnqge§ abpanl enRer abeiednet exeeeshdig®C. The
slurry was tered and the filtrate concentrated to dryness. The

resi due #85°pAF¥14s oifedbhet weeh e dromeahaneor 2oy Juriind 38queous
SOdlU”‘hM¢£Q§LQea{ZQWLE%BQxH%ﬁreTXE%(Hﬂﬁ@%ﬁﬁnﬁh§§§ Wase &ii.ed and

concentrated to dryness | eaving crude 2-net
(3, 5- d|CﬁFéF%§ﬁéﬁ¥K§t?ﬁnéﬁhERQtQ.@Pﬁﬂaﬂﬁaﬂéeg(ZPDdrE@@ﬁﬁ¢uth i none

(0.7 g) rlggd&éqgﬁsgﬁ%qg ¥@§onet &éFQHgﬁlgggggaﬂgne %ﬂqnaﬁﬁl'ca

gel using a mxture o ane an ethyl acet at e
el uent. eaystas| w@ztwoﬁwir@mmt ol 200afflor d@dethegmncce ahiaskeewas

conpound..m.p. %§3x%§§g 0%9 1%% 1 thyl-

2-am no- 1% trimet hoxy phenyl S Tef ﬁamig Cﬁu%| hydme g (2H) -

soqui nol (B, ﬁcmmph1oropheny7 —7-methoxy-1,4- dlhydro 3 {2H)-isoguino-
iinone (0,7 g). The crude product was purified by chromato-

graphy on silica gel using a mixture of dichloromethane and

(]

thyl acetate {8:2) as eluent. Crystallization from methanol

afforded the pure title compound, m.p. 163-165°C.

- Compound i2: 2-azmino-4-(3,4,5-trimethoxyphenyl) -7~

asthoxy-1, {~dihydro-3 (2H) —~isoguinolinone

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

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

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

benzvlidenecarbazate (28.8 g} dissolved in tetrahydrofuran



1. A solution of 3-methoxybenzal dehyde (27.0 g) and t- butyl
carbazate (25.0 g) in tetrahydrofuran (350 m) was refluxed for 4
hours. The reaction m xture was concentrated. to dryness

gi vi ngt - butyl 3-nmet hoxybenzyl i denecarfazat e (48.8 g) as an oil,

whi ch was used without further purification. 2. A solution of sodium
di hydri do- bi s(2- met hoxy- ethoxy)alum nate (66 ml of a 3.5 M solution
in toluene) in tetrahydrofuran (15 m) was added to t-butyl

3- net hoxyl<0Benky| # dehetardvaiate 46281 Bugds dirstelrvedes | add et rahyteof ur an
- 44 (2 at _20C during 45 mnutes. After the dition the

sol uti on%\%alg%??rwfaésd TS E e RpeR at SRS 15 hBJﬁrg%‘ﬂ"h’?' refction
m xture wesctteatedkoarefulsl ¥ rivktBgagkeors) IS0 UM - qyssoxidai(40 nl,
5 9%, afhe_r vvhl(%h water (200 m) and ethyl ‘acetate (500 nl) were
added. TREIEPELAT c{phdle ad) sephiar et iChirmasgrand0 dhtkerAtcatadyto

dryness sloutngst 5o vy SaRLhaNI=abonzy| 6arhAzaLe, 420, 0) A%-ancall

3. A solution of 3,4,5-trinmethoxy-a-acetyloxyacetic acid (2.3 g) in
di chl or oRELRANRRY 2BPHRINGeS eFleot Gdyeeh givily- Eapblany | Hinatindarol e

(2.1 9) aknk pgéfzgg%er@at e for 3 ] putes. The resulting clear
sol uti on wasgrefl ux 1or %8 g?n’ %\ﬁt%%,g%ﬁ’ter whi ch t-butyl
3- net hoxybenzyl carbazate (1.3 g) dissolved in dichloronethane (5 m)

was added. Thesm ﬁgoguﬁé\gﬁ gl;i§{r§d5_agrfn%%£og{§%_é&gﬂleo &%chégchours,

after which it was was w T h™ agueous ochl oric -aci m, 1M
f ol | onedabydagRiedus) sodidinhhypdongenzcar bihatle (20 nkacfed WMith The
organi ¢ phase dr icf,d

ani € Oplllagcgn_c t atedttQ:%ry ess. ‘I'__hegrl_esigewas
purified by c%ronat%graﬁﬁ@ BR-Si ﬁ]cg Hel 2t & Fh?%?%%%%e/ﬁ%_@
acet ate 8L2)tegi Vilng 22(3;:4n6- cl ehnesdoyipheryk) r2F Beet foey - (t - but yl
Carbanat%lﬁ&%éé% £¥¥§¥”$Q$%ﬁz¥L§§§§f“§fﬁééﬁgégbgkzﬁfcégkégéﬁe (1.3 g)
dissclved in dichloromethane (5 ml) was added. The mixture
was stirred at room temperature for 24 hours, after which it
was washed with agueous hydrochleric acid (20 ml, 1M}
followed by agueous sodium hydrogen carbonate (20 nl, 0.5 M).
The organic phass was dried and concentrated to dryness. The
residue was purified by chromatography on silica gel
(dichloromethane/ethyl acetate 8/2), giving 2-(3,4,5-
trimethoxyphenyl) -2-acetoxy-N- (t-butyl carbamate)-N- (3~

methoxybenzylacetamide (1.5 g) as an oil.

4. The acetamide (1.4 g) from step 3 above was
dissolved in trifluorcacetic acid (15 ml) and the solution
was kept at 40°C for 5 hours. The reaction mixture was
concentrated to dryness, and the residue partitioned between

5 agueous hydrochloric acid (50 ml, 2 M) and ethyl acetate (50
ml). The agueous phase was made alkaline with sodium
hydroxide and extracted with dichloromethane (2 X 50 ml). The
organic phase was dried and concentrated to.dryness, giving

the title compound as pale yellow solid (0.97 g). The amine



4. The acetamde (1.4 g) fromstep 3 above was dissolved in
trifluoroacetic acid (15 m) and the solution was kept at 40C for 5
hours. The reaction mixture was concentdBated to dryness, and the
residue partitioned between s aqueous hydrochloric acid (50 M, 2 M
and ethyl acetate (50 nl). The agueous phase was made al kaline with
sodi um hydroxi de and extracted with dichloronmethane (2 X 50 m). The

organi ¢ phasgswasndekeds ang QanegAt-hHah ed-19: dryHIess agdl nggtailhiezed
WwWas

title conmpound as pale _yellow saolid (0.97 g). The am ne
converted tdRe™RyarBRhl oFitag vhirBANHRS~ cY ybtaltiireghokypmnyl) -7~

met hanol , gi\M-Rg...,27 am No- 3, A BntE | / L) ~7= .
met hoxy- |, 4-m§ibh"ggyo}3( Ziﬁ—&ﬁlf)cgusﬁr%?i %%ﬁ%ﬁg@lw&gé?dﬁ%%?lde’ R-Pe
164-167C. 5 164nmpéind. 13: 2- net hyl - 4- (3, 5- di met hoxyphenyl ) - 7- :
met hoxy- 1, 4- di hydr o- 3( 2E) -i soqui noli none 1. 3,5-Di net hoxynandelic
acid (22.0 g, mp. 141-145C, fromtoluene), produced according to
General Wbkt hods, Waspodhdsbtyet-mathyat-Band| 5{S0ftHoxvomahelpi-ng 5%
w' w of hydroge io.chloride. After standjng at roomtenperature for
20 hours, tﬁ‘%t%OWG}egﬁg?%%?c"énﬁ%‘gféﬁow %€ The residual crude
met hyl 3, 5-di met hoxynmandel ate was di ssolved in dry diethyl ether
(100 mM) and treated_with, phosphorous tribromde (13.3 g) at_0C
After the additiorn £ha HREEMEIELLFr 2e At (4% 4 Sonit-Enpéfhruie ©
for 2 hours.crPhecbeastéon pasiAuenNahedrbng the Redirkiiofephohse-Wal er

(200 m) and dichloronmethane (200 nl). The organic phase was dried
and concent F4£881¥8C dby edangledwPAgiel R dtHylg 5% w/w of hydrogen

2- (3, 5- dipmet-RoxypRENYA 3= 2+ hr:onpacet at erodn a%ﬂma&ta%%e%o%e@%%nﬁﬂg,ol

(5.91 g) and_potassium 20 hydroxi de (3.48FF?) i'n di oxane (20 was
heated at BGESfBixTere Wrurcanvgerrafed ot yiaser b6l ragidewh dwide
20C, a methyl 3,5-dimethoxymandelate was dissclved in dry diethyl

ether (100 ml) and treated with phosphorous tribromide (13.3
g) at 0°C. After the addition, the mixture was stirred at

15 room temperature for 2 hours. The reacticn was guenched by
the addition of ice-water {200 ml) and dichloromethane {200
m;}. The organic phase was dried and concentrated te dryness,

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

2. A mixture of benzenethicl {5.91 g) and potassium
20 hydroxide (3.48 g) in dioxane (200 ml) was heated at 80°C for

one hour under nitrogen. After cooling down te 20°C, a

Ih

solution of methyl 2-(3,5=dimethoxyphenyl)-2-bromoacetate

{15.0 g) in dioxane (100 ml) was added and the mixture was

refluxed for two hours. Additionally potassium hydroxide (1.5

25 g) was added and the reflux continued for further two hours.
After cooliang to room temperature, the suspension was
filtersd and the filtrate concentrated to dryness. The
residue was partitioned between dichloromethane (300 ml) and

aqueous hydrochloric acid (1M, 300 ml). The organic phase was




solution of nethyl 2-(3,5-dinme thoxyphenyl)-2-bronmoacetate (15.0 @)
in dioxane (100 m) was added and the m xture was refluxed for two
hours. Additionally potassium hydroxide (1.5 25 g) was added and the
reflux continued for further two hours. After cooling to room
tenperature, the suspension was filtetetb and the filtrate
concentrated to dryness. The residue was partitioned between

di chl oronet hane (300 m) and aqueous hydrochloric acid (1M 300 m).
The organi c phase was - 46 dried and concentrated to dryness,

| eavi ng cruderizd 3nb- cdhaehtwaepheny kv2=tphenyvdsild anyky acetjs-
aci d. Crystg,l I i,_ilat i 0 frﬂ;éji et hyl ether gave the pure conpound
(7.2 g), m FrESACRyBesnEl 5T s A REylgAtapyl) acetic acid.

2-(3, 5-di metdwpaphenybl1dn (PRGNH e tS4hf 80Kk) agld G RACIH 66 cGnSdudd

di chl oronet hane (50 M) was treated with 1,1"-carbonyl diim dazole
(3.24 g) at tocmIvedperatiteldoiC-2 hours. A solution of
N- et hyl - 3- met hoxy- benzylamne (3.4 g) in dichloronethane (15 nl)
was added and io the stirring was continued for one hour. The
reactionami xture 3 washedomnieh Zgifedusiihpdhoeiplosnyd jaci-dpheM 150
m) and aq K [ dr oxj d 1M 50 nl).. The organi hase was
dried and cgsﬁ%ennﬁggégg{l‘ggd‘{ﬁl@es@‘&e%i ﬁa %1?%1 ]OWH{“S*- £h >5<§-mf) wes
benzyl ) - N- nettregte?- (315- Ui retapamohenyt jn2<dépbeay{ SWl4 anyklr ksSom
acetamde (9.1 as._a viscous ail. _4. mxture of the_ acetan de.
derivative f“reénrﬁ%)gtaéblr§ ¥%%oé\3310(uf.sl 6)) ,SoiBU?‘%?n %tt‘};{ﬁ'@lﬁ?)g&égémf %Y)
met hanol (5M®emzylaatdewdtes )3Qody chwasrbeateghainder ief kix fefed.dnd
hours. The _reaction mxture was filtered and the filtrate | L
concent r &t ed ™0 SESTAFJREYRS O 1PESAdGRT WARS P it i ddiepy Saction mixture
chromat ogr aphys emshebl ¥ Coh etuddsisn@yvalk-Byh1 866t al @ S 181, ugnt w1 Qi ¥dg
N-(3- net hox&ybenz%I ) - N- et hyA -2-(3,5-di net oXy henyl )-2-
queous sodium hydroxide (1M, 30 m_P. The ‘organic phase was
dried and concentrated to dryness lesaving crude N-(3-methoxy-
~ benzyl)-N-methyl-2-(3, 5-dimetoxyphenyl) -2- (phenylsulfanyl) -

15  acetamide (9.1 g) as a viscous oil.

4. A mixture of the acetamide derivative from step 3
above (4.1 g), sodium metaperiodate (3.3 g), methanol (50 ml)
and water {30 ml) was heated under reflux for 1.5 hours. The
reaction mixture was filtered and the filtrate concentrated
20 to dryness. The residue was purified by chromatography on
silica gel using ethyl acstate as sluent, giving N-(3-
methoxybenzyl) ~-N-methyl-2- (3, 5~dimetoxyphenyl} -2~

(phenylsulfinhyl)acetamicde (2.7 g) as a viscous oil.

h

5. Trifluoroacetic anhydride (3.9 ml)} was added to a

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

to dryness. The crude 2-methyl-4-(3,5-dimethozyphenyl)-4-



(phenyl sul finyl)acetam de (2.7 g) as a viscous oil. 5.
Trifluoroacetic anhydride (3.9 mM) was added to a 25 solution of

N- ( 3- met hoxvbenzyl ) - N- net hyl - 2- (3, 5- di et hoxy-

phen_yl)-2-(phenyl sulfin_yl)acetam de (2.6 g) in tetrahydro- furan
(3D m). The reaction mxture was stirreéi’at room tenperature for 10
m nutes, after which it was concentrated to dryness. The crude

2- et hyl - 4- (3, 5-di met hoxyphenyl )-4 47 -

(phenyl sul fanyl) - 7- met hoxy- 1, 4- di hydr o- 3(2?) - i soqui nol one was used

as such wit h%':l{*’lrstme%ﬂg!ﬂy-ﬁLﬁ@ﬂ'\@f'_yiln 4%%1:982% §L_ —1%%|q9Wno6oné?‘ was

sol ution of 2-net di met hoxyphenyl|

(phenyl sul f a&§%9 @ﬁlﬁﬂpﬁoxyah04tdlwm@heﬁda@ZHflcsbqqmnnidﬁ@ ng2t4sgep
and ni ckel c %nge hexahydrate (8.8 g) in nethanol - tetrahydro-
furan (3:1, 1 n1) was cooled to OC. Sodium borohydride (4.2 g) was
added in small portions during 30 mnutes at a tenperature not

exceedi ng 5C. The slur ry s to fil n e filtrate .
concentrated to dr@ness élo é%1d% gﬁﬁgFE?T?Eﬁﬁﬁ?ﬁ%@?%@%ﬁnyl)"é"
di chl or onet hagﬂear(@_&ﬁhlﬁh)wyaﬂd"? -AGIENHUS- 1S adiuny By er Dkt ghe-i(sM1 120008t ) .
The organic dried and concentrated to dr%ness | eavi n

crude 2-nmeth qﬁg; §“§ BEFERhox2 VPR REabrgtRbxy ! %ﬂﬂlﬁﬁdWBtg%Q@ﬁ“

is isoqui nOH%y(dl'o;" Ghrakr §§th |10?051tﬂ19nw550868?éci‘3683|0 caf kgrded
t he pure coq?ound mp. 137-139 Cbnpoun 15:
(+) - 2- et hyl %Ff(fefddflsieu(i‘n%t%bxwéﬁiﬂﬁi in small portions during 30

8- hydr oxv- 7- rﬁ@{d’c@ga% 4- dLbydr Qs 3Lk 51l 390ULADLY n@*‘@ Jrﬂhe'\/%ﬁ Qylkgm,ne
hydrochl oride (67.5 g), sodium 20 hydrOX|de (2678

mol ecul at® siEVETBRB anfh tBA, ! %Iﬁ{ﬁhe\m9ﬂ§eaaééﬂe@ot®.@ﬂﬁn@ﬁﬁ@nTbﬁ
2-i SOpr opoxyr3s @I&%)ﬁ%&%u%&'@éﬁ%t@e&% 4; 8911690&%&%&0' 26501915“ dnd

Af ter Stll’l’lng at roomtenperature for OUI’S sol uti on was
cool ed to Q@Queous sodium hydrozide {2M, 200 ml) . The organic phase was

dried and concentrated to dryness leaving crude Z-methyi-4-
(3, 5-dimethoxyphenyl) -7-methoxy-1,4-dihydro-3 (2H) ~
5 isoguinolinone (1.3 g). Crystallization from methanol

afforded the pure compound, m.p. 137-139

Compotnd 15: (+)-2-methyl-4~(3,4,5-trinathoxyphenyl} -

g-~hydroxy-7-methoxy-1, £-dihydro-3 {2H} ~isoguinclinone

1. Methylamine hydrochloride {67.5 g), sodium

20  hydrozide (26.8 g) and dry molecular sieve (3X3 mm, 34, 50 g)
were added to a solution of 2-isopropoxy-3-methoxybenz-
aldehyde (118.4 g) in methanol (800 ml). After stirring at
room temperature for 20 hours, the solution was cooled to 0°C
pricr to addition of sodium borohydride (18.0 g) portion

25 wise. The resulting solution was stirred at room temperature
for one hour, after which it was concentrated to dryness. The
residue was partitionsd between dichloromethans {700 ml) and
an agueous solution of sodium hydroxide (4C0 ml, 2M). Ths

dichloromethane phase was separated and extracted with



prior to addition of sodium borohydride (18.0 g) portion 25 wi se. The
resulting solution was stirred at roomtenperature for one hour,
after which it was concentrated to dryness. The residue was
partitioned between dichloronethane (700441) and an aqueous sol ution
of sodi um hydroxide (400 m, 2M. The dichl oronethane phase was
separated and extracted with - 48 hydrochloric acid (2 X 400 m,

2M) . The aqueous phase was nade al kaline (pH 11-12) and extracted

wi th dichloronethane (2 X 400 mi). The organi c phase was dried

(sodi um sul ph&teChkatd ccaRdent % at et & &tldr Qﬁ‘éssr,ﬂ'@ eHgRys phase was

2-i SOPr OPOX YmaAdTBINQXY n3 P@bﬁﬁiiﬁé’iﬂe%&% %&it%céf&? @) g MHIGR MBS atged

w t hout further urification. 2. A solution o

a- acet oxy- 3, & %t‘fqorrétlhox?bhemaﬂjat@tha%a@ﬁd ¢5i@d g)sadium sulphate)

di chl or onet hane . I t W t .1' -car bonyl di_j. m-d _
(2,92 g) at rborécﬁlgcr?gjé%gpgge“?g&f@?esfd r%igﬁtqjtllé .E Séo%% R¥on \%égﬂ‘gxy

refl uxed f orN-3ethiviltcegylaniter (Whilchy), which was used without further
2-i sopropoxy- 3-.met hgxy- N- net hyl benzyl am ne (3.26 g¢g) dissolved in

di chl or omet h%]ﬁrelﬁjf@“ﬁio)n‘was added. The nixture was stirred at room
tenperature for 2 hours, after which it was washed w th aqueous

hydrochloric acid (20 nl, is 1M followed by aqueous sodi um hydrogen
carbonate (20 m, -5 IPUtTRR of AT TS HasE hm§—HFieetpmyphenyl-
concentrated, 10 4ryhess. s heayi rdide o 40 mi

2-(3,4,5-tri rretm%;ypheny{l )?Zgéc%?oily%%ﬁeoﬁﬁw?m (40 ml) was reacted
N- ( 2-i sopr opoxah 3--iEtirexbentyd Juicktzatiedd 2¢ $223) Bt Bhom soipettdncof
the amde frg .2 ahgver(6. -5 2010 dichl or onet h . )
and tri fﬁuorb@céfgﬂé& %g( ZEI(% %qu}v\l’/é‘s?%ré‘ u>r<éde %‘?‘96“%03’&3?“@%5%’
reacti on m xadliree wis.chofeéatpatmnkyt-G-dreyhesg-andetihel resivduainas (3. 26
crystallized {r thangl ,. giving .

2- et hyl - 4- (%, éigﬁég%ﬁgtﬁgx§h éﬁ%ﬁ%}gpane (10 ml} was added. The

i sopr opoxy- fimthexwak, 4tdrhydlira: k) tespquanots nbe { hdhirs, after

which 1t was washed with agueous hydrochléric acid (20 ml,

|+
o

1M) followed by aguecus sodium hydrogen carbonate (20 ml, 0.5
M) . The organic phase was dried and concentrated to dryness,
leaving crude 2-(3,4,5-trimethoxyphenyl)-2-acetozy-N-msthyl-

N-{2-isopropoxy-3-methoxybenzyl)acstamide {7.27 g).

3. A solution of the amide from step 2 above {6.2 )

20 in dichloromethane (60 ml}) and trifluorcacetic acid {20 ml)
was refluxed for 6 hours. The reaction mixture was
concentrated to dryness and the residue was crystallized from
methancl, giving 2-methyl-4-(3,4,5~-trimethoxyphenyl)-8-
isopropoxy~7-methoxy-1,4-dihydro~3 (2H)-isogquinclinone (4.8

25 g), m.p.128-129°C,

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

OD-I C8P (20uM, 25 X 250 mm) using t-butyl methyl ether and



25 g), mp.128-129C. 4. The pure R and S enanti onmers of

2-met hyl - 4- (3, 4, 5- .

tri met hoxyphenyl) - B-i sopropoxy- 7- net hoxy- 1, 4- di hydr o- 3( 2H) -

i soqui nol i none were isolated by preparatiye HPLC on Chiralcel OD -T
CSP (20pM 25 X 250 nm) using t-butyl nmethAyl ether and - 49

di chl oronet hane (8:2) as eluent. The two enantioners were recovered
as anor phous solids. 5. The two enantioners (each 0.90 g) were
separately dissolved in dichloromethane (50 m) and treated with s
bor ontri chl odiidel¢ddhetthane) (&t 20Cafoeldemi nutles twAf eeant stnars ngrat
room terrperatrtérg_fordSO m ngﬁt%s i cer ter (100 m) and

di chl or omet hans° (100" iy HerE 888ed°1 %% organic phase was
separated, dried and concentrated to dryness. The residue was

crystallized frompethanol, giving the title 1 ound, mp.
105516C, “[a] n220 Si7 THe g DBanTERE D Endll ByoroiateryTately
enantionmer, BBsold2d 195G: dhabeondBndne gﬁpﬂﬁ51aﬁ@*@%@éted@@ﬂﬁpund

16: 2-nethy|-4-(3,4;5-trynpthoxyphenﬁl)- U . N
met hoxy- 152, BOZCReE+EhyrsiSs dadific nbl ihke &t LK selzubi Bhneicsodiimh®

di hydri do- bi g¢2- Bt hoxy %Oﬁég.ﬁtég&w@t%x( RefvAhucB8, Mcolvfted 31Mb

solution in toluene) was ad

2- met hyl - 4- (814, snd rdistinpopshbaye) {700 ml) were added. The organic
met hoxy- |, 4- di ro-3( -'%% ui pol i none. (2.4 QURo d
di ssol ved ing%g¥?éﬂ?%r%§¥ﬁ#§n iog“%$? %Rd:ﬂf.céiﬁférgghggz g%ﬁﬁﬁ%ﬁ gﬁe

t he sol uti onreasdreffaxedvisarléihedr Srofl hesteactli, ogivingt tine vids e

treated caref pth aguequs ,sedium hyds gxi.de. (40 S fte
whi ch wat'er E%ﬁ%¥%¥%’§%ﬁheﬁ%§l”égeéaghxﬁ{28éﬁﬁ$)’m%r%ﬂg%dé&ﬁ%%ﬁg-én&
or gani ¢ phaséhwaseseperatey, sdanetlomand rcancar-aL8dct ol@ryheds. 8The

resi due was copverted..into 25 the hydrochl ori de, which was
crystalIizedcfgbﬁ$heﬁﬁg%6?f

Compound 18: 2-methyl-4-(2,4,5-trimethoxyphenyl}-7-

methoxy-1,2,3,4-tetrahydroisoguineline

1s A solution of sodium dihydrido-bis (2-methoxy-
ethoxy)aluminate (Red-Al, 66 ml of a 3.5 M solution in
toluene) was added to Z—methylné—(3,4,5—trimethogyphenyl)—7—
methoxy-1, 4~dihydro-3 (2H) -isoguinolincne (2.4 g, compound 1}
dissolved in tetrahydrofuran (100 ml} at 20°C. After the

20 addition the solution was refluxed for 6 hours. The reaction
mixture was treated carefully with aqﬁeous sodium hydroxide
{40 ml, 3 %), after which water (100 ml) and ethyl acetate
{200 ml) were added. The organic phase was separated, dried
and concentrated to dryness. Thes residue was converted into

25 the hydrochloride, which was crystallized from methanol,
giving the hydrochloride of the title compound, m.p. 201-

204°cC.



giving the hydrochloride of the title conpound, mp. 201- 204C. - 50
Conpound 17: 1, 2-Dinethyl -4-(3,4,5-trinmethoxyphenyl) -

7- met hoxy- 1, 4-di hydro-3(2H)-i soqui nolinone 1. Titaniun(lV)

i sopropoxide (130 nm) was added to a nmethanolic nmethyl am ne sol ution
(125 mM, BM followed by the s additiormof 3-nmethoxybenzophenone (50
g). The reaction mxture was stirred at roomtenperature for 5
hours, after which sodi um borohydride (12 g) was carefully added at
0-5C. The mxture was stirred at roomtenperature for 2 hours,

after which wat er Jd@ouny Wds adiiedlimsEbgli-dorf§an] 2-tminptbeokpphatel Was
filtered off, an the__fllltra.tedcog:@rr;iér“gted to . dryness. The residue
was partiti oned berwesn® ethyy 5T R o e aqueous
hydrochloric acid (2M 400 m ). The aqueous phase was nade al kal i ne
(pH 11-12) and extracted w th__dichl oronet hane é X 300 m). The
organi ¢ phase was ldr iledaarami VL ohanforaradet 6180 yiessias @adrAgto @
|- (3-mret hoxyphanylo)s b nBBLIYLELIYIATLREA 4% 45 G 331 ¥bSEOHSa b} th?e
A sol ution of a.-acetoxy-3,4,5-trinethoxyphenyl- ‘acetic acid (7

i n di chl dr oratdidrien( 50 ﬁfvemm@a@p@éﬁana h(3Q 19)--ctisomghdi i e dazol e
(4.06 9) al J0MLOURET 3L L0 Alood0clhil &5urd 258! HBLOD, V8Fcer
refluxed for 30 mnutes, after

1- (3- net hoxyﬁh@xhlylspdm\ebhydﬂeymcmn A8 (4. 13s Parafigdgl eddeiinat 0-5°C.

di chl or onet hannenﬁhurpe) wg@s? add 'It'hg?g;u %em or: éfestﬂlgrﬁr Ed Ourgfoom
tenperature Tor hours f aqueous

hydr ochl or i aafgeizd wh28hnmkatdd) ( @ZBrrﬂQI Mawedadi)@faaqlrmmu,mos:odhmm hydr ogen
carbonate (20 hase was, dri ed and

concent r &t ecPrtc&l@’rlYﬁé?s”asle%fﬁ égegng theF11¥rate Soncentrated to
2-(3,4,5- trldmm;ypmﬁaykésﬂd@@ai&xpahﬂtm’eimw -between ethyl acetate

N-[1-(3-met hoxyphgnyLgt thzllic?i?seth%rgrochg. £:2L Dia (2w, 200 m1). The
agqueous phase was made alkaline (pH 11-12} and extracted with-
dichlorcomethane (2 X 300 ml). The oxrganic phase was dried and

15 concentratsd to dryness, leaving 1-(3-mesthoxyphenyl)-N-

methylethylamine {43.4 g) as & viscous oil.

2, A solution of o-acetoxy-3,4,5~trimethoxzyphenyl-
acetic acid (7.1 g} in dichloromethane (50 ml) was reacted
with 1,17 -carbonyldiimidazole (4.06 g) at room temperature

z0  for 30 minutes. The solution was refluxed for 30 minutes,
after which 1-(3-methoxyphenyl)-N-methylethylamine (4.13 g}
dissolved in dichloremethans (10 ml) was added. The mixture
was stirred at room temperature for 2 hours, after which it
was washed with aguecus hydrochloric acid (20 ml, 1M)

followed by agueous sodium hydrogen carbonate (20 ml, 0.5 M).

o
wn

The organic phase was dried and concentrated to dryness,
leaving crude 2-(3,4,5~trimethoxyphenyl}-2-acetoxy-N-methyl-

N-[1-{3-methoxyphenyl)ethyllacetamide (7.27 g).



- 51 3. Asolution of the amde fromstep 2 above (4.2 g) in

di chl oronet hane (60 m ) and trifluoroacetic acid (20 m) was
refluxed for 4 hours. The reaction m xture was concentrated to
dryness and the residue was submtted ta-.s chronmatography on silica
gel using dichloronmethane-ethyl acetate (6:4) as eluent. The first
fraction was concentrated to dryness and the residue was
crystallized fromnethanol giving diastereoner |, mp. 135-140C. The
third fraction contained diastereoner 11, which was recovered as an
i 0 anor phous solid- éoﬁﬁégﬁgoggez the amide from step 2 above (4.2 g)
2-cyano-4-( r e N ;

met hoxy- 1, 23% 4%‘% Pgﬁﬁ/ﬂgf%%@%q{;% )q]jlgngnd "r lu rualcci’r‘flg'f a%ocrirp unciﬂll
(1.8 g) and mn@@émbdoﬁmeﬂ (Hbtﬁrsg) Thas:ee&timedm‘f:mmé hesrs. The
solution was_ s evapar. ted,to dr nd t he residue oned
bet ween di chl OF onet %gde“? 1507 rﬁs) 5?? é\ %eB%%l%%r“@cshISSEf“& B ‘?l{dtCiZM
100 m). sThe:i'm’cg@mbquin§eozv\/&ﬁll(irdae@eandsQ@@C@Y&Hlaiaﬁﬂ\eﬁ:ﬂanglié’m
The resi due was Cryiécé i zed from met hanol giving the title conpound

(0.7 g), m ool 205 B IS0 CAPC DATAS T Bt ™ §as CepTep ova i

i nhi bition Side:htyQ@sBUBﬁ@ R relidueelhs | bpesc dkaly Mok e Bithol
SK-MEL 28 MCF-7 and SK-MEL 28 cells (3000 cells/200 ul) were

transferred 9?—ﬁ‘t—6“99§lﬁé131‘33%¢%1"e§raﬁ1dpgr odbT LR Th. SthanithRedt fraatite
t est COWPOU%Laflﬁéd‘lélg'%\secfﬂeTB&g i i REM wé@dfé{:rgv(e@egcggl T.trlln

suppl emented with 10 % fetal calf 'Sérum contalning penic
st rept omfci RETPPUAQE2EHE- (Amined Ltd.). The - 52 same procedure
was followed for Jurkat cells, except for the density of cells

(50000 cells/200 I') and that the
Compound 18: 2- cvano—ﬁ-(S,n,b-trlmethoxyphenyl} -7~

methoxy-1,2,3,4~tetrahydroisoquinoline

1. A solution of compound 16 (1.8 g) and cyancgen
bromide (1.0 g} was refluxad for 6 hours. The sclution was
1s evaporated to dryness and the residue partitioned betwesn
dichloromethane (100 ml) and aqueous hydrochloric acid (2M,
100 ml}. The organic phase was dried and concentrated to
dryness. The residus was crystallized from methanol giving

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

20 ‘ BIOLOGICAL DATA

Example 19: Cell growth inhibition study on human can-

cer cell lines Jurkat, MCF-7 and SK-MEL 28

MCF-7 and SK-MEL 28 cells (~3000 cells/200 pl) were
transferred into 96 well plates and grown, with or without

z5 the test compounds, for 48 hours at 37°C in RPMI medium
(Gibeco) supplemented with 10 % fetal calf serum containing

penicillin, streptomycin and fungizons (Zmimed Ltd.). The



incubation tinme was limted to 24 hours. At the end of the

i ncubation tinmes, the cell growmh inhibition of the Jurkat, 5 SK-MEL
28 and MCF-7 cell lines were determned by the use of an MIT test
(Sigma). The conpounds of the exanples_ e found to have in the
above tests an I CSO of from 8 m crogram to 3 nanogranmim in at

| east one cell line. Exanple 20: Inhibition of the phosphorylation of
the o IG--1 receptor in MCF-7 cells by conmpound 15 MCF-7 cells were
serum starved for 20 hours, treated wth conpound 15 for 3 hours and
finally sti At é‘éoﬁﬁﬁﬁrﬁmaml\ﬁd@wﬁdf orr5imiiait el 1Fheesetds fwer ehe

| yzed and t sat es by SDS- PA d i rmunobl otting for
phospho- | G- C%ﬁ%lls“y( ?il%% 3%):’%OI 0 W& Fégﬁ% HhattchéBphosphor yl ati on
of the |GF-ihd@eepbar tIRs v&erwl?hhrtwec@dbbtf'@ RIGIENGE %eCQH@O&mdch@
in a dose dependant manner with an 1 C50 of around 1 | pM Exanple 21:

| nhi bition GfXHEtiRBspHIRS ateomedi g‘”ﬁ‘é“ﬂhlwmé@épp@r o ubke r&tkar -
(IRS-1) ign cokl y r m Iln

(mal i gnant gﬁéﬁ&n&? \%\%(?)elncs%gr vdgegaf (%(ringgn@%wurs M{:néé ? halT of
the cell nmags: WA icrebbbtereali t Ther a;@agpun@@nmmﬁré k&a(nﬂ:ﬂ)@s g 1d )fdwnd
one hour. After t _Ih o 5 gl r, 5 .m nutes he
two cell 25 sga%lge?{\;av%ﬂrlé;%[b zed |e€§1‘:¥‘:S géeg? g%%%z? § l.ljilCtmf%a]i[_‘m$
Dundee, UK)3 mhsaiogda&fmbtm tah:e leelsk rmabt@hie asenel | as the nucl eus
envel ope. After renoval of cell debris by centrifugation, the
supernatants were anal yzed for phosphorylated IRS-1 by - 53 Upstate
Ltd. The presence mfkmpacedl ¢ DoOPOWIdnldEl oner b dfieoramubh 6f the
phosphor%l at ed IRS— 1ﬁWIth 20 %co7rrpared to control By bl ocki ng the
functi on of ERETPY ¥ e E5/nged - 20f the insulin
receptor substrate 1 is

MCF-7 cells were serum starved for 20 hours, treated
with compound 15 for 3 hours and finally stimulated with 10
nM IGF-1 for 5 minutes. The czlls were lyzed and the lysates
analysed by SDS-PAGE and immunoblotting for phospho-IGF-1R
15 (¥1135/1136). It was found that the phospherylation of the
IGF-1 receptor was inhibiited by the presence of compound 15

in a dose dependant manner with an ICsp of arocund 1 nM.

Example 21: Tnhibition of the phosphorvyliation of

insulin receptor gubstrate 1 {IRS-1) in MF-55 cells by

20 racemic compound 15

F-55 cells (malignant melanoma) were starved for 20
hours, after which half of the cell mass was incubated with
racemic compound 15 (100 ng/ml) for one hour. After
activation with IGF-1 (50 ng/ml) for 5 minutes, the two cell

25 samples were lyzed in a special buffer (Upstate Ltd., Dundee,
UK) that disrupts the cell membrans as well as the nucleus
nvelope. After removal of cell debris by centrifugation, the

supernatants were analyzed for phosphorylated IRS-1 by



5 inhibited. Exanple 22: Inhibition of the phosphorylation of MAPK

in DU- 145 cells by.conpound 15 DU 145 cells (prostate cancer) were

i ncubated over night with conmpound 15 in serumfree nmedium After io
stinmulation for 15 minutes with IG-l (50;nM, the cells were |yzed
and the | ysates anal ysed by i munobl otting for phospho- MAPK. It was
found that the phosphoryl ation of MAPK (Erkl/2) was inhibited by the
presence of conpound 15 in a dose dependant manner with an ! C50 of
around 0.3 pM is Picropodophyllin, used as a standard, showed an

| Cs() of aYburds d- Thsqpregenge i racadapoemebwid tie lookredi Hee

general forgylan{lds pHRRb-Fafl It .k 84 1
(1) wherein, RL desipgnapesrfl?y%%%en%é\%—t‘ F%Rl; 'Btgr?f?%ng%r?gfﬁél ?Oﬁﬁ%?"'
NHCN; NHCOCE3; b NHIOGCH? CHB; T NRHCHDn NHCOOEH3 GFam necd@lex6):hal kyl ;

am no (Cl1-0 1.2l KWl (C1- 06) al koxy:. .(Cl- C6) al kyl ;. carhonyl -R9
wherein R9 %Qég?%}loa 3‘yelsath‘;(?él-‘r 8§e%1l?e (C_i%/\léﬁ}‘alrl?ﬁﬁgj“?t:ﬁ%ﬁ%ﬁx . *5(C1- 06)
al kyl - Ro; {@&iB)edl koxy-R10; am no (Cl-C6) al kyl -R13 and am no
(C1-C3)dial kyl-RI O whereby Ri o designates at |east one

Example 22: Inhibition of the phosphorylation of MAPK
in DU~-145 cells by.compound 15

DU-145 cells (prostate cancer) were incubated over
night with compound 15 in serum free medium. After
1 stimulation for 15 minutes with IGF1 (50 nM), the cells were

lyzed and the lysates analysed by immunoblotting for phospho-

5

PK. It was found that the phosphorylation of MAPK (Erkl/2)}
was inhibited by the presence of compound 15 in a dose
dependant manner with an ICsp of around 0.3 uM.

15 Picropodophylliin, used as a standard, showed an ICsy OF

around 5 ubM.



Ove, Oet, OPr, A sopropyl, OH ON, NHZ, ester groups wth

(C1-C3)al kyl, carbonate groups with (Cl-C3)al kyl; R2 designates (when
R3,R4 forns a carbonyl group): hydrogen; (Cl-C6) al kyl; CHZCHZN
(CH3) 2; NH2; NHCH3; N (CH3) 2; NHCN; NH@OcH3; NHCOCH2CH3; NHCHO
NHCOOCH3; R2 designates (when R3=R4=H): hydrogen; (Cl-C6)alkyl; CN
CHO COOCH3; COOCHZCH3; COCH3; R3 and R4 designate hydrogen, or R3
and R4 taken together forma carbonyl group; R6 designates hydrogen,
or R6 and R7 taken together form 55 a nethyl enedi oxy group or an

et hyl enedi oxy group; R7 designates Me; (Cl-C4)al koxy; (Cl-C2)al koxy
partly o y fluorinated, OCF3; trifluoronethyl; SMe; SEt or R7
and R8 ta get her form a net hyl enedi oxy group or an

et hyl enedi oxy group; Rs designates hydrogen; (Cl-C4)alkyl; OH (Cl1-
04) al koxy; (Cl-C2)al koxy partly or fully fluorinated; OCF3;
trifluoromethyl® dRareyes ef ke RY1llawd nEs'9cagarli Aggpendent)y
designate OH, Me; Et; Owe; Owe partly or fully fluorinated; OCF3;
trifluoronmethyl or halogen; U designates N or CR2', whereby R2
denot es hydr ogen, Ayal kyl ; (Cl-C4)al koxy; trifluoronethyl or
hal ogen; V designatles N orf CR4', whereby R4' denotes hydrogen;

Rtly or fully fluorinated; (Cl-

Co6) al kyl ; OH; . hal ogen or OX; Wdesignhates N or CR6'
wher eby R6' Cl- C4) al kyl ; (Ci1-C4) al koxy;
trifluoronethy e ; fefei n OX being sel ected anong
phosphate, &s ar bongdt e \and/ or |inked pol y(ethyl ene gl ycols);
w?~ ‘u
.//L§§ //i\\
Rs % Ra
(1)
wherein,

R; designates hydrogen; OH; CN; triflucromethyl; NH:;
NHCN; NHCOCH3; NHCOCHy;CHs; NHCBO; WNHCOOCH;; amino (Ci-Ce)alkyl;
amino (C1-C3)dialkyl: (Ci~Cg)alkoxy; (C1-Cslalkyl; carbonyl-Rg
wherein Rgs designates hydrogen, (Ci1—-Cg)alkyl, (Ci—Cg)alkoxy;
{C1-Cglalkyl-Rip; {Ci1~Cg)alkoxy—Rip; amino(Ci1—-Ce)alkyl-R;y and
amino (Cy-Cs)dialkyl-Rig whereby Rip designates at least one
OMe, OEt, OPr, OIsopropyl, OE, CN, NH,, ester groups with
(Ci~C3)alkyl, carbonate groups with (Ci-Ci)alkyl:

Ry, designates (when R3,R; forms a carbonyl group):
hydrogen; (Ci=Cglalkyl; CH,CH,N (CHz),, NH,; NHCH3; N (CHz)z;
NHCN; NHCOCH3; NHCOCH,CH3; NHCHO; NHCOOCH;;

Rz designates (when Rs=R4=H): hydrogen; (Ci-C¢)alkyl;
CN; CHO; COOCHs; COOCH,CHj3; COCHs;

Rz and R4 designate hydrogen, or Rs and R; taken
together form a carbonyl group;

Rg designates hydrogen, or Rg¢ and Ry taken together form



and pharmaceutically acceptable salts of the conpound of the general
formula (1), provided that when: Rl is H R2 and R7 are Me, R8 and
R4"are H R5' nust be different fromF or d; or RL, R2 and R7 are
Me, R8 and R4'are H, R5' nust be different -fromF, or RLis H R2
and R7 are Me, RBis Hand R4'" is F, R5' nust be different fromF.
2. The ConﬁomﬁﬁhaééﬁﬁdﬁQQYt@f@UEiﬂrlanmhéhélﬁnﬁgighﬂ gRaup aken

t th f h f
C a1 to o - B et R B . (CHT SR SER e LR R
and R2 desbg- faaﬂgsfhmdmgaﬂed(cme%) alrli)fllno(ﬁldﬁl@ﬂﬁbi@m)@,, NER: or Ry

NHCH3; N(CH3)2; NHCN; NHCOCH3; NHCOCH2CH3; NHCHO or NHCOOCH3. 4. The
conpound a@eér 8k g We&ﬁ“eé] FoFE £ PGtV ISRRELERY RFOHBsPEnafes

Ove, OCHFZ oy OEhL-q% ggapound according to any of clainms 1 to 4
wherein R8 ges%ngt egx Srg\gP hal ogen or OX. 6. The conpound

accordi ng to any Ref delsiai;ﬁetQStbyarogwher eCnr 7 adégilgnaties (OMe, OCHF2

accor di ng. €6 3hCET ol @ ke TLEGE, Phor ol b FAL L knbl e TRERRE OCRs;

i ndependentky rdesirgnatBychl BEOogehr eaDOxMe; OCHF2 or OWe. 8. The
conmpound according to any of claims 1 to 7, wherein R3' and R5' are

i dentical. 9. Th&scorpBuRd AT ditHPRYG AT I SleslBrdion W' Marid BHRs!
desi gnat e 6meorgmgrp9£9ﬂ9 8L EGHES: £100-THEL CQTPOSRYL. accardi VGt HARY

of clains
or halogen;

U designates N or CRz', whereby R»' denotes hydrogen,
(C1—Cyq)alkyl; (Cy1-Cq)alkoxy; triflucrcmethyl or halogen;

V designates N or CRy', whereby R,' denotes hydrogen;
(C1-Cg)alkoxy; (C1~Cy)alkoxy partly or fully fluorinated; (Ci—
Ce)alkyl; OH; trifluoromethyl; halcgen or 0OX;

W designates N or CRg', whereby R¢' denotes hydrogen;
(Ci—Cq)alkyl; (Ci-Cy)alkoxy; triflucrcomethyl or halogen;

wherein OX being selected among phosphate, ester,
carbonate and/or linked poly(ethylene glycols);

and pharmaceutically acceptable salts of the compound
of the generzal formula (I},
provided that when:

Ry is H, Rz and Ry are Me, Rz and Ry'are H, Rs;' must be
different from F or Cl; or

Ri, R; and Ry are Me, Rg and Ry'are H, Rg' must be different
from F; oxr

R; is H, R; and Ry are Me, Rg 1s H and Ry'is F, Ry' must be

different from F.

2. The compound according to claim 1, wherein Rs and

R4 taken tecgether form a carbonyl group.

3. The compound according to any of claims 1 to 2,



wherein U and Wdesignate CH and V designates CR4'. 11. The conpound
according to claim10, wherein R4' designates hydrogen; chloro;
bronmo; Me; OMe; OCHF2 or OX. 12. The conpound according to claim 10,
wherein R3', R4' and R5' designate Ove- ¢f -R3' designates chloro and
R4' and R5' designate Owe; or R4' designates hydrogen and R3' and
R5' both delsélgem RcHEoE gnahes brpiooaen GOHFEC. ~CebAL kY3, apdcBaptraid -

according to an of cla 1 he 4- (S
enantiongr H¥l %%ﬁbugyggék%$5¥ﬁg ?%ﬂ%ﬁgiF§3&Htgﬁ%g5h%%%feig )
phar maceuty p@hJ 1Y ; agaept able@alit sHavenproducgdHo v agicdior,i nor gani ¢

or organi c conpounds, or alkaline inorganic or organic conpounds.
15. The conpound as defined in any of clains 1 to 14, for use as a

medi canent. 16. Jhe G rei_n t nt i
for the prophyIaX|s or trllel@)%u91 oqhgnggggéag %%lgﬁg&ﬁ%nﬁ to'S,
regulailcnwhﬁrexﬁuﬁmdeangm&teQeOwareeﬁFpnroDEtunct|on of the IGF-
receptor is beneficial. 17. The use according to claim 16, wherein

the disease is selected fromcell proliferate di seases such as

cancer, atheroscter @§jeS c @0 sico N flammmieny o3¢ $eases 1Swehsas
psori asis, autoi nmune di seases such as rheumatoid arthritis, and

transplaanhQﬁQkﬁ|Rwﬁ€§89n¢¢%ﬁa@%hc%M@lc@ﬁl@@ﬂ@o@tt@%n conprising the
conpound of any of clains 1 to 14, and a pharnaceutically acceptable
adjuvant, diluent or carrier. 19. Articles containing the conpound of
any of clainms 1610 Thé cangoanchemaiheriapetlc énggemt claimd 1 to 5,
conbi nation for, the sipultaneous, separate or successive
adnlnlstreﬁh%ﬁﬁﬁql Ry designates OMeé, OCHF, or OEt and Rg designates OH;

OMe; halogen cr OX.

7. The compound according to any of claims 1 to &,
wherein R3' and Rs' each independently designate chloro;

bromo; Me; OCHF; or OMe.

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

wherein Ri' and Rs' are identical.

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

Rs' designate chloro or bromo or OCHF;.

10. The compound according to ahy ocf claims 1 to 9,

wherein U and W designate CH and V designates CR;'

11. The compound according to claim 10, wherein Rg'

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

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

Rs' both designate chloro and bromo or OCHF:.



the therapy of a disease in which down-regulation or inhibi- tion of
t he expression or function of the IGF-1 receptor is beneficial. 20.
Use of the conpound of any of clains 1 to 14, as - 58 a

phar macol ogi cal tool in the devel opnent. and standardi zati on of in
vitro test systenms for the evaluation of the effects of inhibitors
of cell cycle actBvibycompohadoratorgiani pal ganyone of claims 1 to 12,

which is the 4- (R} or 4-(S) enantiomer.

14. The compound according to claims 1 to 13, wherein
pharmaceutically acceptable salts are produced from acidic
inorganic or organic compounds, or alkaline inorganic or

organic compounds.

15. The compound as defined in any of claims 1 to 14,

for use as a medicament.

16. The compound cof claimib wherein the medicament 1s
for the prophylaxzis or treatment of a disease in which down-
regulation or inhibition of the expression or function of

the IGF-1 receptor is beneficial.

17. The use according to claim 16, wherein the
disease is selected from cell proliferate diseases such as
cancer, atherosclerosis, restinosis, inflammatory diseases
such as psoriasis, autoimmune diseases such as rheumatoid

arthritis, and transplant rejection.

18. A pharmaceutical composition comprising the
compound of any cof claims 1 to 14, and a pharmaceutically

acceptable adjuvant, diluent or carrier.

19. Articles containing the compound of any of claims
1 to 14, 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.

20. Use of the compound of any of claims 1 to 14, as



- 58 -
a pharmacological tool in the development and
standardization of in vitro test systems for the evaluation
of the effects of inhibitors of cell cycle activity in

laboratory animals.



