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I NHI Bl TORS OF THE | NTERACTI ON BETWEEN MDMV2 AND P53
Field of the invention The present invention relates

w0 000608@eunds and comnposi tions cont ai ni ng sai dPCT/EP2005/054628

conmpounds acting as inhibitors of the interaction

bet ween MDM2 and p53. Moreover, the present invention

provi des processes for the prqparat|on of the

di scl osed i nhibitors, conpositions conprising them and

nmet hods of using them for instance as a nedicine. p53
COATINGTEQMBASIT KN (ﬁA%EBtQNﬁr RiRILch NS QyURING v ot al

role in the regul ation of the bal ance between cel
proliferation and cell growh arrest/apoptosis. Under

The rbsastAvéntimsrdldtes hald coating edmpositibs coiprisigPdhe or more
and consequently the level of p53 in cells is |ow

Pelthielp, one of Q’Lﬂf@ POlyisqryappias, apd endeagdivatad base catalyst.
cellular stress (e.g. oncogene activation, telonere

erosi on, hypoxia), l|levels of p53 increase. Thi s
Coatirqgomposjiiods|basetdon paigthidle andepalyisosiatnates afe ¢dtalyzed by

ranscription of a nunmber of ene ich drives th
b Vstsi 1 ek

285¢ ARSI TR eiﬁ?mrﬁ”éﬁw@s ng. ithe b&ﬁ@c‘?é§|¥§ts can be
) t -

SlochaR A PO} B2S0 LB Lo ApaflioR e Bn rio
bebyanateobmhsrénhngtlmmg ehphaiolpdentsbage. oho chee such coatings, the

8Ty cAeg: Byes ReRtitooE Tradiafac By "GEENG figation of the right
%V@Feﬁ@tﬂsatl-ﬂidbe' @06h @bahh@@' 'aP@ Iéé& &Quﬁﬁh@ﬁ Ié@@'%d}fﬂﬁces are to

transacti vati on domai n of p and
bagasted, such apigarage dfO%Sfafldotf@cﬂkeﬁaM@FQQV&ﬁ,ssfbmﬁt $pats of the

8 e VAPt B g o

§potsidiow.ai ni ng the |l ow | evel s of p53 However ,
tunours with wild-type p53, the equilibrium
concentration of active p53 can be increased by

TR 2R Pk hvenioh B B bl e ol Lo poBREnRiticn has a long
poblifepoytt s fast aunithgaspeqa overf thieadorapletd sabstaatenlrE:LMng shadow
tumour cells. MDM2 is a cellular proto-oncogene.

= expressi on of MDM2 has been observed in a range
of cancers. MDMR is over-expressed in a variety of
tunours due to gene anplification or increased
ﬂ'hartzbjecbtpmf“ the ioventiomis achieved With awoating ontpositiancbomprising

t t at, | t
P® i PR RO, o S bt RS anasp 850 4 fepEfiated base
eXRIyseWHIGs & a&.d\ﬂ@etdyen%f@@cmh\éeecﬁmmbh@@ ré’tfo N@bl BH, the
bl ocked and thus cells are unable to respond to

aAumbge obNCE2 granps relativeds thg numhes & S grBmsi @v*eetween 1:2and
beladl ng to cell gromh arrest and/or apoptosis. Thus

after DNA danmge and/or cellular stress, cells
over-expressing MDM2 are free to continue to

roliferate and assunme a tunppgeni c phenotype. Under
Fll%ﬂ@r%ﬂma@abiﬁsbeﬁ%rmpw% tSHCh P8 pyazoliginas: arg3 generally

h
AP R foridte 30003 orhS, RSoh i LpRBp G Ble used as
Mwshmiagrsafcso pbbyisocyapatest eSﬁ:mrstnglms iti nwwessd doumanthad in  thiol-
j nhi bition of p53. For, ex it has, been sh t hat
BaRalP o PEEURKING « VS0 ITRSS HEOBRAURES A8 ST Bound by the
Fsb@?éﬁétb rb?ﬁb Bﬁ%t SUbskfAt| BBdle pUiirstHeR fficdiohl £4a eatdivt for the
be Crucl a he p53-1 ndependent oncogenic
titt@lnsm@ymteﬂ:rd%mgundeathe ioflugirret olsmoisturet r i ki ng
simlarity to the MDMR2-bindi ng domai n of p53. Since
the interactions of MDM2 with both p53 and E2F1 | ocate
to the sanme binding site on MDM2, it can be expected
t hat MDMR/ p53 antagonists will not only activate
cellular p53 but al so nodul ate E2F1 activities, which
are comonly deregulated in tunour cells. Al so the
ther apeutl c effectlveness of DNA damagl ng agents

oy o -
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each R10 or R are each independently selected from
hydr ogen, hal o, hydroxy, am no, cyano, cyanoC _6al kyl,

wa@eo/o3dees er oaryl , aryl G ~al kyl, heteroaryl G _Bel/Epi005/054628

aryl (hydroxy) G . 6al kyl, heteroaryl (hydroxy)G . 6al kyl ,

aryl carbonyl, heteroaryl carbonyl, arylC 1l .

al kyl car bonyl heteroaryl C i _&al kyI carbonyl , G

6al kyl oxy C3 7cyc|oalky|carbony| C3

7cycl oal kyl (hydro 6al kyl aryl C i 6al kyl oxyGi
Ogaququnesjaregﬁmtgab@qupoandylrea9’®g véthl maisture to form a base

Wbl g S ekatalee "B Yrdlats, iiAtie SREPiGH are for

&(ar‘ﬁ Ieky| w&nﬁéiﬂwwetﬁy%dﬁrbﬁwwalmﬁuhdmél commercially
6al I%@(:ar bonyl oxi\é) am nocar bon drox C _6al k
y

|
awai Vo x C@rmﬁp{ylb/ N- bu yl-1 3-oxazo|ane Y commercially

A 50
P%%L%%%W Whoi Greffifie pledikitios; L SFifse which are
wmmerCIaﬂy @vaitable asdHaricneb @Kl Other Buitabledatent aBe compounds
apnd when r is Q thin a,direct aﬁ)nd is intended; uis
ére r example gnamings;, kgtigines,ABH 8CIMINgS-t hen a di r ect
bond is intended; R19 is hydrogen or G ~alkyl; Ris
hydr ogen, Cral kyI , C3_7cycl oal kyl, Cral kyl substituted
Whe Hatent gbtatyst .oant be @rasend dn fanoambyd’r oﬁge, g amipnto, 20% relative to

terwelahl bl e etestl ccor I D7 Ssh 38505 %r )
and G . 6al kyl oxy; R13 and R14 are each |ndependently
sel ected from hydrogen, G -12al kyl, C)-6alkyl carbonyl,

tn) adurthgn embpgdiment, Q/ICQZBMG R9m@96EbI@nyhay (bgrtrr@ry@cprngrlse one or

e oIS Bl RO o el ERE T g yprisinaly.

g rfewnd tlhb‘td!r(ymgcﬂébWéler@téd%bnsﬁerﬁbﬂykﬁb@uvzal Qomwes even
C ~al kyl oxy, aryl or heteroaryl; or 7cycl oal ky

EUBEQF“QQI?@ CFYWQTHS applied dn ttﬁ'éhﬂa)é%rlse & h@deﬁ?@nﬁ’WGW&Jy occurred
g oM 'S Ry YR BB TEATS pramoe o

pl'esent tim ca:rerarmmmbhdafcb 0they280% reldtaventd tloauweighi ofidhé ycurable
form h0|n r|d pyrrolidinyl,

BT 2?19;/ a%?"ﬁ?%’é gybstutut ed with a
substi tuent sel ected from Cral kyl ,

aryl G _6al kyl oxycar bonyl , het eroaryl G . 6al kyl,
Sattablpclrxbmtmmtlatmd am 7fcyclea£ah1p}e Oethyhl kﬁdlm@mﬁamlm)benzoate

e&qcus nERR). 2@y SriOleiT toshabie (3pgeatlre® DMB), 4-
Ty a6 éky?/'dwew edultage hy BreerRurd™ AIBINS),  2-ethylhexyl-4-

oxycari bon 7& ycl oal

Kyl
dlm@hyﬁmleqbwmte sudépﬁed@lﬂﬁ sel eﬂﬂé% frohﬁrﬁrtrmatyylbenzoyl

oDV PP San e Rrid8 LnsBLBIRRT YRS A4 ERIE 1B digmbson. A
@‘\aﬂoifmuamy forausé in arsldlé?d]ayﬁgﬂ\tk}t'for restancn bl (4- ayldopentadien-1-
het er oar or R15 and R16 together wt

Wi bis g bk tdﬁflbmfpnawhwr@yrral-é-yé)rrefﬁrw&atwmo;ﬂrgaﬁwl 8, 76, ciba
§§%§i}aﬂ¥m@3&3pﬁﬂ%¢a Aﬂ]cﬁblﬁﬁfa‘i‘&%rlﬁéluﬂ{e k%td%ef%e rs%h% n']ethyl ethyl

oxycar

ketonapii, Bajwmédmmt,mmy&inmky a:ych:@plxylh@henyll ketume 2 -hydroxy-2-
naI e substituted wth one, tw or thre

el peded aERa hodpe R Ao e kERISE, Bhapgetophenone,

BYRF e, 2l4%hindtEn28-p Héh'anBa' o9 I beM28ph 4,4'-

Cra i?ﬁéno and eé% pheny or naphthaﬁtﬁgﬁ canp enone, 4,

bqs(dlmedilhylarrm)s ubsnzapieadne; t vakeroiph@hene, r hekaadphenone, o-

selected from neth Ie edl eth | enedi o

SOy ERpr OB RIS Ho ey EreBai ol AT Butyrophenone,  p-

| m dazol yl , furanyl thlenyl oxadiazolyl, tetrazol yl,

benzofuranyl or tetrahydrofuranyl; each pypdi nyl,

i ndolyl, quinolinyl, imdazolyl, furanyl, thienyl,

oxadi azolyl, tetrazolyl, benzofuranyl, or

tetrahydrofuranyl can optlonally be substltuted mnth

o s R " o o 1 .



10

15

20

25

30

conmpounds of fornmula (1) wherein one or several
nitrogen atons are oxidized to the so-called N oxide,

w@2006i0800kar |y those N-oxi des wherein one or nOPET/BP20D51€54628

pi pepdi ne-, piperazine or pypdazinyl-nitrogens are
N- oxi di zed Whenever used hereinafter, the term
“conmpounds of formula (I)" isgmeant to include also
the N oxide forns, the pharmaceutically acceptable
acid or base addition salts and all stereoi sonepc

merpRalinoprepiophengnesf dibansesitherene.c npomhplingberzanhenone, 4-

BlehokaBsTRIRAHRET o i eRzgns, "5/ ReBRfcdfzefl benzoin

EbBoundisr €igh, B8nzgin hbdnztgﬁrrneﬁayaléﬂyér akd berizolrpathy lether, 4-

am nocar bonyl , nono- or _di (C 6al kyl ) am nocar bonyl

120l V@Qﬁﬁmnzoﬁhyl Quingney | oﬁ%ar paHyene heP@F"lP&’lU?F’@] e.g.,

SRR, o, PTEAAIR o Gloqnne. nd o

angiting-1, 3djazo- 4 9ebdretanitioang plnemlc7oqcnhpmlm<1d e.g., 24 dinitro-

RO, BGSPInG KOMHARKS! SUBh 18 | (IRRGaYbRBRSPIG ) and  tri-o-
[ sHoRRhHe; Gzonadipourts, Oe g'\,al 526?|§§8e+1ZFdH|ﬁ|% W'tﬁlﬁxanthone

one or two substituents | hdependent cted from
bogmipoupds ar yl including oar yor, amemampilie al k?Medly.thQnyﬂUOxanthone

%)p?clm ﬁbm@nh’}/oﬁ am;(gg?ﬁg%) [ ggo,r\]lj%)w ol g@B Ppowthioxanthone
? P peddtardy CPTRE! aAd Hibhlofsthidkaathvhel 3ad Klé'nBUQthﬁér* 8dhpounds,

ycloalkylplpera2|nyl and C3

ezgy,c] odleny|lCi _ceenzpldshydeazi nynapbwamhydehydr@@@tmlome, 2-

| k 6 b d
Gohenatineeneny or e TnanlitegF, ahdcAbienanpyiires,  10-
%iﬁﬁérﬁ{&yb a‘iﬂéﬂﬂhdbl@ eQ—fIWoFéhdheS upsiddriépet %bﬁﬂfeﬁ@ne 9-

from hydroxy, amp, aryl and heteroaryl; d) R4 and R5

thiexasdenaned e pe-hbleenalgelayithregen-7-ong. o, 1-ace®mapyithone  and  2-

I B%M%’P‘%%‘f e, SMeRo st et 58 i BfpsBhine oxide

towpoahd sslisic e, ﬂ[ﬁifﬂnlthN b@mcyldlpuewl sHdsphiieediidsy(Lucirin®
i s hydrogen or when p is 1 then R7

Tﬁ’qa@aa@@ﬁ frog %Famxﬁcybpxmmra%awp@ommms S¥gh @s mono-
?%_ gS)F anégé}a{- ﬁb%lﬁg B%‘&E‘lgf? Hlﬁfp% gthgrééﬁécﬁ/in safidle of a
bisdexdphdspmhe oaxidect phibtdinitiatdry dis o is( 2,4 8drimeyhylBanaoyl)-phenyl-

Spstge saite, 1sadie 819 qvalbkle oay Libs Reesietiy Ghemicals) or
Brsxi @-duﬁ#e'ﬂ%x DAy DD A larimhdtnyl Pgﬁ?ﬂ A yPﬁm)é) &.d? (DMBAPO,

heteroaryl " (hydroxy)C " a car bon
hga@uregr%ﬂ& avadalyie fr@myClDa Spetiglty ﬁhmmy.als) Mlxtures of different
8\ 6al.k tl ox%] 6al k C _ al kyl oxycar bonyl
\ﬁYBEﬁ GM)H am nocar bonyl, hydroxyC al kyl,
am noC] al kyl , hydroxycar bonyl , hydroxycar bonyl Q al kyl

and - (CH2) v- (C(—O)rzI (CH2) u- NR13R14; j ) R13 and R14
Afternadivelyi naagdﬁ@aa Y, wrzeepémcare photelatentbeges cag be used, e.g.,

T

Suitdlslekphetsiatentr bhse@ﬁﬁblm N-gabstituted 443- mtrobﬁ@rh}HWdlhydropy-
substituted with a substituent selected from hydrox

crsimssk9paqgallyarybstntauep| wth ally!, otfer ainsier, plkyh@ster groups, and
ﬁ:ﬁ% yc% ga \Agldé\‘h&% E%y%h??itléqu? ﬁ d Qﬁ;ﬁlg‘%{f a Nh?l.ft;é?tuted 4-(o-

are at n optiona
hrbnophenplr) mimydropyndlpe (e IN-chetlyyl, nlteﬁlpmél(Mawd)molecules 1998, 31,

8198% Wit rugrunE ik epdimelnn e miionsafiny 1 4-cihycropy-

heteroaryl G . 6al kyl, C3_7cycl oal kyl, and
C3_7cycl oal kyl G _6al kyI ) RL and R are each
i ndependent |y sel ect ed from hydr ogen, C al ky!,
C3. 7cycl oal kyl , substituted with a substituent
sel ected from hydroxy, G -6al kyl oxy, aryl, and
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h) when p is 1 then R7 is aryl G _6al kyl or hydroxy; 1)
Zis aradical selected from(a-1), (a-2), (a-3),

w@ 2004)p300¢a-5), (a-6), (a-8), (a-9), (a-10) andPCEHER2023/054628

j ) each R10 or R1 1 are each independently sel ected
from hydrogen, hal o, hydroxy, am no, G _6al kyl, nitro,
pol yhal oG -6al kyl, cyano, cyanoG _6al kyl, tetrazol oG
-6al kyl, aryl, heteroaryl, heteroaryl G eaI kyl,
aryl (hydroxy)O 6al kyl, aryl carbonyl, G -
tiding| 3a-disarnoxyis- diethyk estery @mi),a nifgdipine according to the
%’i%@ﬁﬁo I ydroxy) G 6al kyl, aryl G -6al kyl oxyG .

| kyl oxyCG _6al kyl oxyO 6al kyl, C
eal kybear bonyl oxyQ . eal kyl ,
| oxycar bonyl G _6al kyI oxyCi . 6al kyl, hydroxyC
xyC *al kyl , G . al kyloxycarbonyl G - al kenyl,
G 6al kyT‘cbxyCl 6al kyl , Gi - al kyl oxycar bonyl ,

al iyl , ami noGi - al kyl, hydroxycarbonyl ,
hyd rbonyICi"aI kyl and -(CH2)v-(C(=Or)-(CHR
199u-NR 13R14 ; k) vis Oor 1; 1) uis Oor 1; m R12

i's hydrogen or Q‘al kyl;n) R13 and R14 are each

O@ d gg?'%{ﬁgl aﬁly e?ﬁ%eﬁ E(> al“sﬁ’(;]ﬂr?(uﬁc?%g l’?rltr@hengi)ki’ l4-dihydropyridine

alﬂedlbamdxghgl acidi dib:tlyyjl eatdcy | exarbpleg| of - qlﬂia’ternary organo-boron

éléw@aR‘iaﬂon o f%dp I GBIRSS hhphed Midhea subst tuen

yl oxycarb or aryl 0) R13 and R14 together wth
t he troge V\hl ch they are attached can optionally

f @m)r phol i pyrrolidinyl, piperazinyl, or
t{'}eﬁa inyl uted with a substituent selected
Fro@?\afvl a - kyl oxycarbonyl; p) kis 2; gq) R15
and are each i ndependently sel ected from hydrogen,
C al ky] or aryl G -eal kyl oxycarbonyl; r) R15 and R16
together with the nitrogen to which they are attached

SR PR DB B e -
ﬁgtt"’iéc: ?EEWOS% sz{?Iﬂwl?é; Ldgsglémggggd(gtgghgﬁéﬁs fwhich can be

used azmny(methyiﬂmbemnyt) bprmjlhyiyl-morpluhﬂlnﬂethaneadrgmurgﬁ 907 ex

([ tetrazol canot|o aII bstltu

Bing consianl cEem otpf&ﬁwﬁ Sz} endvt-iSthyiamino
of est S S

E%% Sn gbg &rornau a (%F;TE er &&5% f’);?'eFﬁclcr:éelgt)c.;f8r an  a-amino

acétophenone aed:ardatgtorthezioltdvmng&)rmmlas 0; b) nis 1 c)

pis 0, d sis0; e)tis0; f) Xis CHR8; g) R38 is

hydrogen; h) -@ Is -CR9=C<; i) each RO is hydrogen;

j ) Rl is hydrogeh; k) R2 is hydrogen or G “al kyl oxy;

1) R3 hQd ogen M R4 and R5 are each independently

6|y|ﬁ) iy, or C _6al kyl oxy; n) R6 is hydrogen; o)

Zis adi cal_ sSel ected from (a-1), (a-2), (a-3) or

(&H@ p) R10 or Rl 1 are each independently sel ected

from hydrogen, hydroxy or hydroxyC 6al kyl.A group of

preferred conpounds consists of those conpounds of

ol Sy 208 s e HiEp ey curng

systéaisk the md:hsltfewauhdi be irtcrhqsbrd)wnsmerably by the addition of an

per azi 0 ubstl uted wi,th h [[9%
RoBR5 @old ety A mile Bl S¥En et el Atowgts, e.9. 0005 -
)05 Wt oeliviere @é&ﬁtﬂﬁeué&ﬂtldn oh SMIV%M%&%Méld Mardly influences
pi peri di nyl car bonyl substituted with one or two
theosurettimeit s sel ected from hydroxy, G- al kyl,
G _6al kyl oxyCG . 6al kyl, G . 6al kyl (di hydr oxy) G
6al kyl or C]_6al kyl oxy(hydroxy)C] _ 6al kyl; Rl and R
are each i ndependently sel ected from hydrogen,
C _6al kyl, di (C _6al kyl)am noC _ 6al kyl,
aryl G _6al kyl, G . 6al kyl oxyC . 6al kyl or
hydroxyC"aI kyI 'S -CR9 C< and then the dotted line is

~ NS 7~ 1 ~ I N R
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'ithium al um nium hydride in a suitable solvent such
as tetrahydrofuran. The conpounds of fornula (I) and

wo bmeiostoey medi ates of fornmula (111) may al so bBCT/EP2005/054628

converted into each other via art-known reactions or
functional group transformations. A nunber of such
transformati ons are al ready described herei nabove.

O her exanpl es are hydrolysis of carboxylic esters to
t he correspondi ng carboxylic acid or al cohol;

hydrol ysis of am des to the correspondi ng carboxylic

300#0e ARIBESReR .08 hbPhiod by SO VABHF orgue-contaning
poepplinagywite thizp! greag-dantainimgd aeigien suchans - B-mevdaptopropionic

di azotation reactions and subsequent replacenent of
agid, d?%CQPWFPJW'ﬁy@CUbeFP'Oﬁa&@H& AGihy MRIcapioseeeiaie acid,

aaﬂfﬂd et he e _
conve[ﬂ ?‘ggé |&:nto secdgn 23te ?é‘ {lia§r§ gfm%tgg% Jiydroxyl  group
bmﬁdmrmga)cohmdnmdscmjendrblsd ttrolst laadcietraels) sudhnas d4i,4putane diol,

Laherane ol 5 Saimeindrt Sebonans, b b hdrRiaRyl-1,3-propane
HioF e, Ql 01131 arid¢ ﬂéﬁ:‘?@r?é‘)%n‘éfdlalss 'éhH"’le%d?ﬂis'g@ﬁbM@ cyclohexane

catal I'nt er mediates of formila rein
dimethanols 01,1gl1-triméthyiod R&openﬁydrb@@ntrlrnaihydoh propane and

pFuBaRdhril ERampes I condibdEareBarih artarindle Sih 3'method
FicRidd pentéehthatdl 'téﬁéﬁrﬁ@rﬂb&éﬂoﬂr@bf@h’a{’e)%h@e hﬁtol tetrakis
the presence of a netal catalyst such as ney c el

ehiheseapippeeipia)at elrineethylohnt PEReReas tfigdr (3rarercaptogropionate),

ﬁ%étﬁﬁgﬁ pf’c?p %gﬁ'lsf %ﬂeﬁ%pﬁﬁ Esi%\?\llﬁge%eﬁ& Qﬁr‘ﬁg rwol @rop%ne tris (2-
hier€agtodcétate). IBobdo gssultshigawes beéﬂfcﬂﬁamédtwltlﬁt&nmethylol propane

i nternedi ates of fornula (11-b), can be prepare
F@acﬁﬁ'@erﬁﬁpﬁont eroRienater &nd oPﬁﬂ’Fa@"(thKSO wi tetrakis ¥3 -mercapto
R{p%ﬁﬁgj A fuhed 8&5’%?% &?Qa ESpBENPHREFAIEE &lcording to such a
opriate reagents Such as
meéthiad bgflmairskm‘ra hyplerpranddel-pblyatdoyé blas@d on a starter polyol, e.g.,

IRaneIBHBL PrRAS: @ Gty o raplAINE (256 TS DEALI Bhbgeavently
éé‘tehhg? RS Hﬁ&cﬁbtc@rﬁﬁ%ﬁlcsé’&& ahel |§6héﬁér¥dlé“5bﬂﬁ THededmethods

sui tabl e so vent suc m xture of
are:dlesm'tbredtlhErFePeOIMBé’QAeanddV\@ 8847060e i nt er nedi at es
of formula (1V) can be prepared by reacting

internmedi ates of forrmula (XI) with lithiumalum nium

Oyskr sipthdsed t8Wrépdreccorpoifitls SoMiprisiig tpetywbrsdhoéwéan

The internedi ates of fornmula (VII) can &pe par ed

r eaths iegction ohasanddraalkyl dralide with Natis 110)In ducen pendant thiol
t { f
o RS BeRI FrEAR abodnds R oo e i

a sthe @actios of \weBtigaardreagent @ithryulghureto Thitoduce a pendant thiol

internediates of fornula (VII1) can be prepared by
reaﬁ'iqqﬁg"%t eI ate of fornula (XIV) with an

I Nt f1 R R f r ;
appropri atg |6€¥;?/I glra%l?é su%ﬂﬂgﬁg‘?'@%’i‘(?@“’,'"ﬁ?oﬁ Michael
e gadcﬂlhunrmactrdxm ,oaonutieopbilicrreaction, an €lectraphijic oepction or a

in diisopropylethyl am ne. The
|nt é?ggynof formula (XI1) can be prepared by

COMKRY trbBELGH df”he'EHlSIdﬂuﬁbﬁorPJI HROAYI &Y |éc5by‘ah§te-funct|onal
presence of sodi um hydroxide and water, in a suitab
soI oenppusdr,cﬂnChs et hanol The i nt er medi ates of for rrul a

reacting an internedi ate of
Tor rg% ?{)}?'? B§ '%Hk’g’ Ais as defined above, with

an |nterned|ate of formula (XIV), in a suitable

sol vent such as diisopropyl ethyl am ne. The conpounds
of formula (1) and sone of the internedi ates may have
at | east one stereogenic centre in their structure
Such stereogenlc centre nay be present |n an R or an S

Y o Y o r o o o
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aut oi nmune di seases and conditions Wth the term
"aut oi mune di seases” is neant any di sease in which an

W@eioaaBdog9 i nmune systemreacts adversely to a PCT/EP2005/054628

self-antigen. Wth the term"self-antigen" is neant
any antigen that is normally found in the animal's
body Representative autoi mung di seases include but
are not limted to Hashinoto's thyroiditis, Gave's

di sease, nultiple sclerosis, pernicious anem a,

Addi son' s di sease, insulin-dependent diabetes nel htus,

FOE BRI g0 o e BT e Y B I8 ano have o

Yiegetors ' ai:cgftﬂﬁg”t@nﬁie)%ﬁowﬁﬁt forfd utare THIC3Hs BRHEOHIOHOHCH,SH];,
Menbrane Di sease, Anti phosphohpid Sy ndrorre 25

wih e Peingsa g ﬁé'Ph faértﬂf"@thﬁpﬁ @P@?Be Bﬁ&ﬂ&%@'@ Ayesxample of such

R SRAh b AR ol A LOBBPN hddomar Hnkol
pdum%/SMast henia Gravis, Bull ous Penphi goi d,
Pol yendocpnopat hies, Reiter's Disease, and Stiff-Mn
Syndrome. Thus, this invention al so provides a nethod
r f [ %h
AACIIERTeHL 9T FBDIO| cdtlch iSNPe Het8 1808 1Ra » polypster resin,
polybratbarie resinj pakyacotateatesn, @r pnl;setbedeeslpraa backbang. These

adm ni stering an effective ound of the
BOhAtb R Brbogras iy HIRg BomPyisd HYRMLE R
nore particularly a human) |n need of such treat rrent

The conpounds of the present invention can al so be
lbefpalythipl may fer instanae: befa @plyestassorapated koed (a) ahleast one

POERLERUAC a8 o RS Ry Bhes biehdof UBLA BeF tRRRb ol and
(8)sapligsst pnet mumsunat%nauecérbbxwoea@m Thei peigesters preferably

cystic fibrosi S&SCFTR Mar f an syndrom
PP$$ﬁ§SI€! pranchgg MMPCBr%ﬁQIP@E$%r§ qosypatienallycobtained

n (
?ﬂifapﬁéﬁtf( e¥’(f) a déa? %‘F%@ﬁ%gﬁ&aﬁgyg %bf?lvatlves thereof,
ssd:re as dhegmsre'swﬂd'hgmrmwdﬂldﬁs|0|'IdOWeD lalkyt esteps,owith polyalcohols,

HBB 2k e e e g apeioniahes 3 uasyinanoet af least 3 Examples of

| y ts yspal | i
) eyt s e i, e

tedfainyd mptyhalrl@agcﬁade’satmy@eabﬂaa( L) ear’dnyﬂades hekamjdrephthalic acid,

bseicbe Bty Ehyadd, SRR b ey AR Al 858, Mgty bexahy-
arophitthiaie famhytinge! rdimetdyciiheXapeasrsarbsgpsateat ¢4-dydidhexane

conf or mat i onal unst abl e “or mi sf ol ded prot el ns by

digarhmarlieracid, dn3-svelebexane ddiearhoxyic @Ctﬁbnpbﬁh\ﬁtlc cAcign@hthalic
AR,  SYEaRE adid, TerRShleRk afiop s rERBIBL J6@fipatic aci,

trimaflitovanhydridks, malerS atindphmlétawllhgdnda,l fuprarieeadid esuccinic acid,

t he subj ect conpounds may formul ated i nto various

pueainig NRydrde. fjeidﬁ%er%rsuﬁa'ﬂi%?gh%[tqqgrﬁ"ﬂi‘@ﬁ%s%‘é’c'"ﬂ? glutaric
I

HESD80P BSaPAAIAIRGAAE) oFAgR RIS AREA e ereo. amples

obrspiable, potyotaassrmlmle ddamebttadali prcmarmaltrmfethylol athdres glycerol,

R xaRel ioh ens oL berabriene el £ dmromyiefe givcol, 2-
et BlopaRk-1,8lefola_ WeeBertl | Glykolo! oLOUR2AARINUS B0 SAhe  diol,

he Torm of preparation d SI or adm ni strati on.
mmemhﬂe@meﬂmdm dbepwenoesias ofrreapesityl aglygoli and hydroxy-

uni t.ary. dosage able ef er abl fpr .
Hihli Pt BV@Gebalad §i¥ohato T5%stian iouohieigenigne dio
parenteral injection. For exanple, in prepapng the
conpositions in oral dosage form any of the usua
pharmaceuti cal nmedia may be enpl oyed, such as, for

exanpl e, water, glycols, oils, alcohols and the |ike

in the case of oral liquid preparations such as

_______________ o - = ] o e o o
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subsequently reseals the break before dissociating
fromthe DNA strand. Topi sonerase |l has a simlar

wore@hasiozim of acti on which i nvol ves t he i nduct PONEPL005/054628

DNA strand breaks or the formation of free radicals.

The term "canpt ot heci n conpounds"” is used to indicate
conpounds that are related togor depved fromthe

par ent canptot hecin conpound which is a

wat er -i nsol ubl e al kal oid derived fromthe Chinese tree
thHhexaneediol, addf-imethyh pentana-hS-dinl, t diseethylol propionic acid,

PEARRAAACRT ¢ Btk PRls Do RHBRMNLOR A Tpigures thereor

Erbmiptss d0suitablie hisdfuhtiondl eganiceatid meiudey 8inérexpidpropionic
which is extracted fromthe mandrake plant. The term )
agifl | 21ereapPtopreRianisl Bgithi dyo-salicylicedidy imRcapiasuccinic acid,

. . . . t .
FRARABAC I o BRL PS5 Rt BEREF CRABTA G ooy
acidsyarad imoncalesticlS mayg g asedaindthee psepayationp offthe polyesters.
hem | s that have the commn feature.that the ave

BRItk Feg e SPORRABONES B8 Aohereom GRPERRICENOIS ‘are used.
EQARNpidsOBF ’thél(§¥b1%h%ﬂb%aﬁ'l5b>§(‘ylie|é’c@d§%él%‘dé! 'tgi\?élic acid, hexanoic
macr onpl ecul es such as DNA. th nost of the nore
adidorhepianaigeacid, soctanaic @i, nnonanpia acidt a2-ethythekanbie acid,
ni trosoureas,, the acti ve.(gl | ati ng, noi et j.es_a

\ re " ,
FORBNARRE PRy YPA e A AmAKYE FlhaisYE acid, palmitic acid,
[sBafdarienacidOgiedtic \Weid hh r@xfsﬁéaﬁ@tadrdﬁbénfm&tacid, 4A-tert. butyl
I npor t ant phar macol ogi cal actions of the al kylating
beasnic agid, andsmixtyeas dhnereaf. bExa@plasn@artbat &s-C1s monoalcohols

ni n ' i.fe 1 ON i

BRI, oS! nehelhieaiol, icay( TERbhO e a-tert. buy
cydielsexanohf al kyl ating agents to interfere with DNA
function and integrity in rapidly proliferating

ti ssues provides the basis for their therapeutic
ARERTahe il TR, o | B ol RHCARA AR ate. Such
polyacrytate aani b deniviesd fromanmettl)darglio mbaomens) sactsasmeth)acrylic

eyticus var. caesiys and their. deriyvatives, L
B coe By TotmacRIalRndul  GiethiarYIpife &g : derbialve such as

#y?éhe?fhdﬂ”HP' alggﬁﬁi)&%fﬂmi%ﬁﬁi BSﬁgliétrﬁ grd¥%ueh as hydroxy

gl'ycosidic I'I nka ification of the human
eitytier (magthipasylate, f abydroxyec ppopyl 2(peitv)acrylateiER@Hroxy  butyl

RRERYHory68 S R ¥ unies Perettopin e ftm (fefacryiate

ah@stivéthjabryiic acilli sfeyrimy'r idf ifhT AfRAERIE and acrylate and

DNA- deri ved” humani zed nonocl onal |1 gd kappa anti body

medhagsyliciacidiand actylic gcid, mespactiyaty. Jpedhial greyp isointreduced by
t ' : b

e feBElon B B Birhey S obliberk BEERA ok el i Mercapto

tthamol. sAkemativelg! glydldyl exkethgcsddte dgentrodiieed dntosthe polymer to

"estrogen receptor antagoni sts" and "sel ective

BERRAAQ &t PB@@{JFLH\C“RB@UP%'V%W'atﬁ-r Ehe L09xy grpHes @se dhen reacted
FRAPSLAEIY Sthid R Retioas &éaﬁi%t ?&Gb%u Yl RedtRdnkBCabove. The
estrogen receptor R). Selective estrogen receptor
polyatytaie sis priepardib bydcdnvention&Rmetmols; efor anstaaogieby the slow
t he. .t hree-di nensi onal shape of the receptor, . .
ipRLcF BpPraftiats FRtiagha's to rEsalulion gEAT RBpRriate golymerization
RItRiT8!) subFBS)arPizd bl perdty AagkigBNOpausal wonen, the
principal source of circulating estrogen is from
conversi on of adrenal and ovarian androgens
(andr ost enedi one and testosterone) to estrogens

(estrone and estradiol) by the aromatase enzyne in
peppheral tissues. Estrogen deppvation through

aromatase inhibition or inactivation is an effective

and selective treatnment for some postnenopausa

patients w th hornone-dependent breast cancer. The
term"antiestrogen agent” is used herein to include

L, . e T o o g,
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adm ni stration and the respective dosage anounts and
regi nes for each conponent of the conbination wll

waleenshoon t he particul ar ot her nedici nal agenPCERP2005/054628

p53- MDM2 i nhi bitor being adm nistered, their route of

adm ni stration, the particular tunmour being treated

and the particular host beinggtreated. The optinum

nmet hod and order of admi nistration and the dosage

amounts and regi me can be readily determ ned by those

Alsa ingtuded inhiheageating eempositiens iabibe imeeniioms maydbe gi-, tri-, or

Higher ot L Brl i likh® il ag HinaEl g "5 i RelePtsgppto-etny

sulphidéo sP@ferehcd iso?E/éGnrmo [he awacsfeh@fewméléemaﬁ)w@@ht thiol-

body surface area or exanple 50 to 400

Bﬁ\“X‘PB@'I &pmwafi%w\s’mfatmayubeapb}atn@gebuf "Q?@@QE‘ ¢k a polythiol-
rf]iﬁﬁ' ut 300ng/ n2 per course

f@(ggg%\[%erﬁ . eﬁt nggo%)%)r%ggd i s advant ageously

adm ni stered in a dosage of 50 to 400 ng per square

of body surface area, for exanple 75 t
SHushlg) ToaRk: (HRlIsaRY A ey elida sRevTunGiaNBloe RERletDly free
?Qg%c}:?ﬁiatb@ WA S/erage WO dBREfGHERly OF 293415, Tnd fhay be
er course of Treatnent. The “‘canptothecin
(nmtmc)almjwatls, adsliphatig erugiomatibrimnatuse edhe mrgad@saglglsobyanate
to0,40 er uare surfa
0008 pifckedl TReLoa TRt fartiin dhab TGS ek, frbtiafte, UStaione,
hhd n%b@?&mrbfé aeiRafvss. OExaRipis 1&0tﬁé‘se'556? ﬁiﬂlbn%o@li‘sbcyanates

for topotecan in about 1 to ng/ per course

inchidendsl-diispeyanatohexansu rlsqznimfpngl disosyanateer2, 6atoiueaae diiso-

SEgHl oGl RSt oty e pdbeldpr. -
bl@(ls Al g—c&&o?@gﬁ?&g&gh?ﬁe }Daﬂ’-d|Iswyamétbbﬁtarneet1o®-dﬁs@byanato-

2&1@9’@%7‘!’@%’{3%’0@{2 &ty "f‘@thlbé %MS@YB@?"O&‘%?B% bl 0-diisocyana-
{Jg‘;egnﬁggg:dﬁ g]go%dnaﬁé g er ee A aoal h@*ﬁﬂ{ét@luene 61||socyanate

I'n’a dosage o

p6- hexmtydeotntueeme (diigboganate, bndposrwrfeacéusmoyanate 13-xy|y|ene
gartlcul ar | vi nbl.astine, in a dosa

HSQRyARpte, 1%/699’ leng dusegyanate, 1&%’5@@%&'@8&@“@? d“%thy') -1-
I t

TR oyt MLOREE O BfehlAt°aifent distiyandle. fhe above-

mentionsd dieridativesathereof, anadmixtuegeihesdof. Mbmmailg! tesd products

8K @%@@S’aﬁﬁm@f@ﬁ TaaSale AR RBTE SRy valaBle iy Bamd range.
Pﬁ Fﬂdui%# myaéwi’a di@ rls&fﬁaHaté‘ cﬂnﬁ@%@ﬁté’%r@ AisbEyaridied /aﬁﬁ »adducts.

for gentitabine 1n"a dosage ©of “about 800 to 1200
Examptas thepaafiarebi &@llsmmmm-%mmmyaoammmmmmrpethe adduct

se oft t nent ealky atln gept.s _such as
67 ks ok TEhERS, disbevatusy I8 | Haigvah ERtilel Bropane, the
%%yéhlﬁhﬁi Gcﬂrﬂé? af d@SQﬁi%o@?aﬂéi@hé)@r’@otH& ISy a‘iﬂk&téetrlmer of
meter (no/n2) of body surface area, for exanple 120

@oohﬁgv/r\ezd"myanatﬁ d eyunemloagcdlaspndy‘phﬁrﬁh@@cvan%tohexane the

BB gRr 5 RS8Ry BRExd, The addict S SPRRIRY L m-frbeor.or-

ﬂat@?ﬁétﬁ?l ﬂjle@@lﬂéoéy%al@ t240mp 61 trm@é’tﬁylbp brdpﬁﬁéStdnﬂemlxtures

in a dosage of about 100 to 150 ng/ per course of

theseefndnelamed a@rei cydligotiimerst ﬂs@ayp@uratesmwauretélongs of 1,6-

AEYAHE, BFR o SPlsabBite, Qispodaiatic sRuab thfsd Sofbounds

exmtam smah quantifesal thi@ir highidrinomalogied.or doxor ubi cin
in a dosage of about 40 to 75 ng/n2, for daunorubicin

in a dosage of about 25 to 45ng/m2 , and for
idarubicin in a dosage of about 10 to 15 ng/m 2 per
course of treatnent Trastuzunmab is advantageously

adm nistered in a dosage of 1 to 5 ng per square neter
(my/ m2) of body surface area, particularly 2 to 4ng/ m
2 per course of ‘treatnent. The antlestrogen agent is

o o I 1 o o R I A a
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(=EDCI') (0.0344 nol) were added to a m xture of
1, 4- benzenedi am ne (0.137 nol) in THF (200m ) and DCM

w@ 2@ensgo2under N2 flow. The m xture was stirr eBCHEPI08054628

tenperature for 24 hours, poured out into water and
extracted with DCM The organic | ayer was separated,
dried (MySO ), filtered, and ghe sol vent was
evaporated. The residue was purified by colum
chromat ogr aphy over silica gel (20-45nm (el uent:
DCM MeO H NKt OH 97/ 3/ 0.5). The pure fractions were

@%ﬁ;éﬁ&l@?@ @%?@F&){}ﬁ-{@%hjég? { ciApoiid A ing {%t 684" hydroxyl-

Rinefenalt igedupsofmayt iss nmétsentt én taeAcmadlelrmatHnal The hydroxyl-
| -fluoro-4-nitro- benzene (0.0025 nol) met hyl -
funcHgnalecoopunehermprising @t twamydml-functlonal groups may be

raCoBH by aRlteic s, mdlaRer RSB, pRbeCnRi povors

pellypmtbamn‘ eolydis, eellalode denwawldwcdiroﬂw&umtgmi epoxy resins,

oY en i dompenaiRao uichoes dscrbergn (e 851780, Also,
f(qgtﬁsﬁp&gleﬂnt%ﬂoﬁélldﬁgﬁnféﬂé %ﬁﬁtrﬁeﬁ@rﬂ@/’s @\eh a3 ¢dsiér 6ifhnd trimethylol

I xm (el ue The'pure fractions were
prdpapet abyahed intloded) Aesultabiaes pelyapisr an etrylatecpolyei, duweh as for

PR B SB e  B S S 3G (6609 of

internediate 9.b Preparatlon pf internediate .10 A
m xture of inter medl ate 9(0.0011 npl) and Raney Ni ckel
Tbe @@jylscpcymm canbe)mixed wilh theypakyihielsy ampauitable technique.

t I a
Fl%}ﬂé%? Shiply %@rr%r@%[gﬁﬁ’se s\%glsg?’%\rﬁs Scffdtiics wne%_luseful to
dingtef tHel patydsouyanateagonivitat whee an?scbrgaﬂlc\/\lsslvéﬁk%Uchpas ethyl
in DCM The organic | ayer was separ at dri ed SO )
acetats ay1-mapthoxyre-rrepyatetaigtododues is t\!@m?'hél d| ng
0 30Bg (97% of internediate 10 Exanple A6 a)
Preparation .of internedi ate. 11 A m xture of
Ihélpaxbmf.e obther coating tempOsilida at@mbient temperature usually is more
H i ndol e- 3-eth nam ne (0.07
a@t muane( of 7B el rporeztjfﬁnofa%mamqwr( 4P 19-Abow 5)hours or
Ik e8bsén Q@tﬁé’&aﬂaﬁls'?é’bié aW%.Pé%@Ns 4Rd whether or

roomt mper at ur e and taken“up I'n
noilncking agids aeusedshed with HO 3N, dried (MgSO ),
filtered and the sol vent was evaporated. The residue
was taken up in diethyl ether/acetonit ple. The
Phe edthpasiforn@irechiding it thef presBAt fHvePtion Ve Bend sbi&rt borne
(43% of internmediate 11, nelting point 144C. D)
compasiEionodr & sohvest-ree goepositianyi inge cther composition may be

%ﬁrﬁﬁ%g&ﬁj '%?ﬁlauﬂdé?lﬁgq?rﬁ%rgmﬁ) |@é§8e%f¥lgrﬁﬁfe§!§ fk}{-\‘,j\ﬁ,a%(é % high-solids

eopositibn e salverdtdrdwoomposition. Pheegating composition can also be
tenperature. The solvent was evaporated. The residue
Mﬁ%dt'ak%WGE icRatingi caMPQsItieons @@dsRot ThRelt RAAdings 43%[9893"“0"3

PRTSHER} oA ot oehl (09 45 composiion i
leiss |thiam gbauidss) §B5¥%preopraferabiynteds dhan aBout35Q g/hgnpstl preferably
.1 3 A mxture of

25C. . ?). P.t]. i nt er nedi
(658 oot abavE2A0 o Ryen st e G 8l Gi mari ne (0. 0097
nol ), 2-chloro-I nethyl - pypd| mum iodide (0 0113 nol)
and tpethylamne (0.015 nol) in acetonit ple (100n)
Wae coating eaprapesiticrnfs masrdfurtber gompirisataiber tngeedientsu@ldditives or

omte rature sol vent vapor at :
pli. . SRR Bigmeincumioeo AMUESEF (GAECRMT, pigment
was washed with potassi um carbonate 10% dped (l\/gSO4),
filtered and the solvent was evaporated till dryness.
The residue was purified by flash col umchromat ogr aphy
over silica gel (35-70m (eluent: DCM MeOH NEUCH
95/ 5/0 1) Tvvo fractl ons were coI | ect ed and the

o o o o o, e~ N~ ~ NS
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4.65 g (90% of internediate 22 as a yellow solid.
bl Prep.aration.pf.interne.di.ate.23 Raney nickel (3 Q)

woameasidesl to a solution of internediate 22 (4r@T/8P2005/054628

0.0097 nmol) in ethanol (15 m) and THF (15 m ). The
reaction m xture was stirred under 1 atnosphere of

hydrogen for 16 hours. To conplete the reaction, raney
nickel ( 1 g) was added and the m xture was stirred

under 1 atnosphere of hydrogen for 4 nore hours. The
dispesien waidsi | pheioeensmzerlsghleue&egu tagepisl and-eratering agents,

§§1 %ﬁpﬁ Q@l]\aggﬁﬁg rglfﬁ%w e@qqﬁga%&@ﬁﬁ%@nggf #m)(b\vy absorbers,

éﬁlmemntsEé@]\ﬂnagcl ohexane 10/90 to 20/80). The pure
fractions were collected and the sol vent was

evaporated, yielding 4.0 g (929 of internediate 23 as

I
Tpchisite BRIRIPE, B Srober ERBAAA o B ihfen (o any
sobstrate. keesulfstrate myebe,dthrdeﬂamplem wetal! plasiBCwondy glass,
m xture of 6,7-dih ia am ne g_O. 01%2 )
ﬁ%ra}“'Pnora%RIB%Géh ﬁﬂa@iae Stﬁro %é’ ezrszseat'osme e comprised
I Oc POt
?nf ﬁéjurcg) ﬁ %’g\g&?&ﬁo ktRbc%ncent Irn Fl;l,te g%d@?dlaigﬁﬁydrbgl% different
aoatirgx cosnposiiioni tﬂhmeEcmi:ng composijjans ©f| theecurverd |nvent|on show

se e dried filtered d the solve
RadRR ol B 2 ol #0aling o5 % S5 FouHERn FbPR. B 25eA spating or
red?ﬁr EbRNRTY, d.§.08s @f prifiee OB é‘tcfl’earchbat for vehlcles such as cars,
Met a- chl oroperbenzm c acid (0. nmol )" was added t
iraiosuais pianaserdhgdiieat e 24 (o 01 mol) in DCM (15m)
The m xture was stirred at roomtenperature for 12
hours. Sodi um hydroxi de 3N and water were added. The

The tddatin repdsineisL dah M@epﬁlléﬁiby%dm/eﬁﬁbhamh@ans such as by
organi c layer was washed with water, dped (MSOH)

spiayegwy bripl, oneolles §@@V'ﬂﬂa§e'€9a?f6f%f% Cyring @ern@eratures are
f

el Helieth gANFIGRE, B0 Pomeek-FRIR0RE.S" 0. 0086

nol) in acetic anhydride (18rr1) was stirred at 1000C

iaéb%\f%rﬂm'@g% %{y\etré l?%??ggq\gg {‘ ?’Wﬁé%’f R turllgﬁlggsde examples
EEtFeCEOA&nc_ ﬁaﬂtléhé iste8%e ?B(@Earé’ﬁ{/éﬂéble §§||ﬁd|%t\é§_s washed with

The organi c er was separate ped (MySH),
filtered, and the solvent was evaporat ed, yielding 1

i nternedi ate_26. eparati.pri of.
RRflghdS 10!, ot or o0 3 e, 2 e SRR LA o from Akzo
nmol) in MeOH (10m ) and sngbéqraﬁyﬁrcgpg de 3N (80m ) was
stirrgd at roomtenperature for 30 m nutes, then

AergsildR 972800C for 10 mihydreghabieallyhmadified Isticr, commercially
roomtenperature MeOH was m xture was
extracted twice with m%‘%ﬁ%g%a@@g)%% Sat ur at ed
Na€amine™K84 gani c | ayer wrs- seinetrgtl, amirrd (MeHO¥) . phenol,
filtered, and the sol vent was evapor at ed %;I el di ng
1.02g (64% of internedi aft%n@?’rc'ﬂgh@dﬁ"@b]@ o Air P"OdUCtS
tion of internedi Br o th
@ ! . g'wgié&?s Ié‘hﬂ'ﬁnéé‘ih%ﬁ% %Bn‘ﬁ'nermally

sol ution of sodiumnitpt
added drop wi se at -1(1)C3\mllablsad°rmm|Enged*ﬁard

. 6, 7, 8ptetrahydro-4-qui nol i nam ne 0. 0135 nol
gﬂfﬂﬁﬁ?@ :?j'd? ogen bromi de @igBPa|rbasH \cOaHHED ﬂ?ﬁy available

was brought back to 200C sqaUies Nébel Thar REAnidHRsE f i ed
wi th concentrated sodi um hydr oxi de and extracted Wwith

BykA806 The organi c | ayer swafactanjacemenercidlly availatigstoom Byk;
filtered, and the solvent was evaporated, vyielding

2.29 (779 of internediate 28.b) Preparation of

i nternedi ate 29 Meta-chl oroperbenzoic acid (0 0125

nol ) was added to a m xture of internmediate 28 (0.0104
nol) in DCM (20m ). The m xture was stirred at room
tenperature for 12 hours Sodi um hydroxi de 3N and ice
vere added The mxture was extracted tvvl ce W|th DCI\/I

— o R A 7 A\ - M 1
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dryness, yielding: 22g (quantitive yield) of
internmedi ate 41. Exanple A22 1) Preparation of

WO pdoensmweld at e 42 A 2. 5N sol ution of butyl [|ithPCIEPI005/054628

hexane (3.4 nm, 0.0081 nol) was added to a solution of

di i sopropylamne (0.85 m, 0.0088 nol) in THF (6 nl)

at -78C under Argon. The m xtyre was stirred 30

m nutes at -78C. 4-Chl oro-3-nethyl pyridi ne

hydrochl ori de (630 ng, 0.0038 nol) was added
BolaurdHagksEVWhd t he mi xt Lrasbemisblackr reammereially savailable from
-78C. Diethyl carbonate (%%@ugga, 0. 0096 nol) was added
dropwi se and the m xture ifrred 1 nore hour at
Dé8RedurhBN war med up t 0 4 pelyisoeyaRaiel comnaerdidligtavailable from
stirred for 2.5 hours. The reaction was quenched by

sl ow addi ti on of water, HBRY@ktracted twice with

&) rgani c | ayer d i A
BeCRpauihe 18T 0anLC | 2Ver JBNRERIRAE colfRUEIV Naiable from
evaporated. The residue vBaygourified by col um

hr omat hy over silic el (40-63 (el uent :
BiSRIYE A 1000/ 0 then o0/iBIersane CATVRSTEIalY AvBIiRDIadram By
ﬁgH%g zand the sol vent,ahmn@vaPdigbgezoldind,di Ngoffhercially

% of internediate 42. .7?XPreparation of
.internmedi ateA 3 Tri et hylavsilableHooroddayesat e (0. 075 ni,

. 000 ) was added dropw se t.o Xt ur.e of sodi,um
ReaPPed20) 6 ", 0. cooaLBpIRors RSl -Arisodtbpyhar
tenperature under argon. ohEolidineUr &onffefidify €dvailable from

roomtenperature for 20 mnutes, then a solution of
4- chl or o- 3- pyri di necar boXafddstrigbeopglymegs Liniteab35 nol )

' {3 M) was added ' i I

Lr{l:lo%{i‘eoé at room t enper at %‘ggﬂgﬁﬁ’?@ﬂ %@Hﬁﬁéﬁgﬁgggﬁred

out into water and extradcogmmerdiglfy W availbléic. frohe  Industrial
organi c | ayer was separated, washedwith brine, dried
(MySO™4) , filtered, and t¢RPA¥YNEERLIMiRY; evapor at ed,

' LB 7 mg (88% of int " ; ;

%?Sé regsg'r atioh A 2.5N s%lﬁoﬁﬂitlgi&bﬁm mﬁll'ctli?”yur%v?lhable from
hexane (0.80 m, 0.0020 rOiba Speciatydedemacats;sol uti on

f diisopr lam ne (0.28 m, ,0.0020 nol) in THF (2
SpotaciSO B Cnuer A gord PHAORHa, Commetialhy ayaigple from
mnutes at -78 0C, then g g#had.on of 4-

chl oropyridine (219 ng, 0.0019 nol) in THF ( 1 n) was
Aipuee® BrO0Ri se. The mi xt ditanives digxide, ccormmesciatavailable from
-78C, then propional dehyﬂ$ Igo. 14 m, 0.0019 nol) was

added dropw se. The m xt ¥ %ts stirred 30 m nutes at
TéRratedDTiINg! | y 4 hour sg ?bywb?"ah@t@p@bmm'ér%ianpqa\vaﬁdb|e from
out into water, and extracted with EtOAc. The organic

| ayer was separated, wasHdPdifih brine, dried (MySO),
{/bgfa%iﬁ@p?%ﬁj the sol Ve”taﬁmap?ﬁﬁm%m%ﬁﬁner@myf ea?)aﬂ&ﬁle from
was purified by colum chromatography over sifica ge

(40-63 mm (eluent: Et CAddeyudsakdiéigne 90/ 10). The pure
fractions yere collected and the sol vent was

éoaperhares Wr2dPdi ng 147 Q?gam%creﬁpmefeﬁfmlaa{eefm. 3M.

Met hod 2 A 3M et hyl magnesi um brom de solution in

diethyl ether (1.1 m, 0.0032 nol) was added to

b thehéexaropsp atl | aihowrda rdf copitents aare Qyivere irngrares,t emless indicated
s&{?ution (200 ng, 0.0012 nmol) in THF (4 m) at -300C
AYEEVIS&: gon. The mixture was heated at 750C for 2h30,

cool ed down to 00C and quenched with water. The

resulting m xture was nmade al kaline with a saturated

sol ution of sodi um hydrogen carbonate and extracted

twice with Et OAc. The organic | ayer was washed with

brine, dried (MySO*, filtered and the sol vent was
evaporated. The residue was purified by col um

chr omat ogr aphy over silica gel (40-63 mm (eluent:

Et OAc/ cycl ohexane 10/90). The pure fractions were

coll ected and the solvent was evaporated, yielding 54

ng (23% of internmediate 45 as a brown oil. 5)

- A A 1+ 1 R 1
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ng (669 of internmediate 58 as a yellow oil. 1.7)
.Prepar ation of .internmediate 59 Simlar procedure as

woredohosho® (see Exanpl e Al3) was foll owed, starepcTgrion®084628

| -(4- chloro-2-pyridinyl)- ethanone (200 ng, 0.0013
nol) and with addition of triethylamne (0.2 m).
After workup, the residue wasqpurified by colum
chr omat ogr aphy over silicagel (40-63 mm) (el uent:

Et OAc). The pure fractions were collected and the
$be Jellawing destvagibods sereyseddi ng 80 ng (25% of
internmediate 59 as a yellow oil. | _8).Preparation of
internediate 60 Sim|ar procedure as nethod 6 (see
Bstlifel € Al3) waFhédirhe\teingsivhichi the Systeml cduld be brush-applied
chl or o- 2- pypdi nyl )- et hanone (200 ng, 0.0013 nol).
After workup, t@aterming hegeMpBaRetsd by col um

i r_aphy r ki H O- . u - .
RRPIRERY o2/ s) . PR coplipd Sritisidtind ABPlih it Bpss, plate with
the sol vent wasaedepwr daed, The dagengthickbesy a@8%125f um, the

internediate 60 as a pale yellow oil. 19) Preparation
of .internediat tereparatyrawas 205 Sedfing yaspiesiasby means of a

(see Example Al o] WF&( t r lpen( -

chl or o- 2- pyri di %}i/(I ;ﬁ?gbhadr?g:ne r20% igngﬂ?gg'.t%o‘%@ ) ;é.lass'f'ed as

After workup, tfolomssi due was pupfied by col um

chromat ography gver silica gel (40-63 (el uent: )

o) The but PHesRT1 ondaaiie di0ed. Pidhgn ain rbses up again

sol vent was evaporated, yk & 74 ng (77% Method 3
(rgéﬂiyﬂ_ﬂe i

A sol ution of 4-chloro-a- - pypdi nenet hanol
(200 ng, 0.0013Phase 2i n THie pPid tracesveastraigtklinal inoiinai paint which

L0, PLatire o oo um e o B2 15 e % 5 v

argon. The m xtpkgse\@s he n4Yfaces a_7&9§tc9r2f1in§t('f‘dds@¢re%”);
hours, then cool ed down to C, and i odoet hane (0.102

m, 0.0013 nol )Phase 4ddedther pip daesaotieavena scrateh (igsratch-free
heated up to 700C for 2 hﬁH\% , cool ed down to 00C,

poured out into iced watel, “ahd extracted twice with

DCM and once with Et OAc. The organic |ayer was

separated, dried (MgSO ), filtered, and_t he solvent
Yissogiaporat ed. Meqsureds uaing W%?Eéd%?ol@é’l M@, spindle: 22

chr omat ogr aphy . FHl | s ;

cycl ohexane/ Et %}é@"’ 9639‘3'{(51) : é[eép?}?%[%f gﬁc% ?/Kgﬁégﬁﬁvgs measured
col | ected and t beers ¢l mémite weith e&v speadcitofd| 50y retatioms) pedtminute.
nmg (45% of intﬁl:‘medi ate 62 as a Provvn oi |,

2.1) . Prepar at i onNSiPTPAFALR Ma§ repeatesseyeralitimes, gcedur e

as nethod 3 (see Exanple A22/ 20) was followed,

starting from4- chloro-a-nethyl- 2-pypdi nenet hanol
Examptey] 0.0013 nol). After workup, the residue was
purified by colum chromatography over silica gel

(40-63 nm (eluent:cycl ohexaneZEt OAc 90/ 10). The pure

A 8ediceRfpoehe dotihg CEGmpasitioh Nwas Opiepated¥@The first component
evaporated, yielding 85 (39% of internediate 63 as
gopariseq cransaenythritol23ymescaptapsepionate andi 4Q%r belyl acetate. The

el BattpprdaCBhAERed A BblyRRFERARS T RoBA8D, BT Lv) ano 6%
SkaminectHardeder 02).40 nl, 0.0056 nol) and DVF (2

drops) were added. The m xture was stirred 4 hours at
8Q0C. The sol vent was evaporated. The residue was

SR R ent Wi Rty oROd ReI R BpIGHoiE T Phases
atreMEwWaE@0 sohwtest(aiBs%deEpdhatvistosithn thescatuat tastime was:
ao ;gd o;llé ontt wat er, .and extracted with Et QAc. The

1%‘ na-S- ' a§ W40 ®d, washed with a saturated
sol ution of sodi um hydrogen carbonate, dried (MySO 4),
filtered, and the sol vent was evaporated. The residue
was purified by colum chromatography over silica gel
(40-63 mm (eluent: DCM MeOH 85/15). The pure
fractions were collected and the sol vent was

. C  NA N I NN A A Y 4 - . - ~ A
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evaporated, yielding 230 ng (60% of internedi ate 76
as a yellowoil. 3.5).Prep.aration of internediate 77

W®006103002pr ocedure as nethod 4 (see Exanpl e A2RCPRP200£654628

foll owed, starting from benzylam ne (0.46 m, 0.0042
nol ) and 4-chl or o- 2- pyri di nenet hanol (300 ngy, 0.0021
mol ). After workup, the residyg was purified by colum
chr omat ogr aphy over silica gel (40-63 nm (eluent:
Et OAc/ cycl ohexane 50/50). The pure fractions were
col l ected and the sol vent was evaporated, yielding 240
9%, of internediate 77 as a colorless oil
gg%éﬁ%%%ration of .internmediate.78 Simlar procedure
as nethod 3 (see Exanple A22/ 20) was follomed,

starting from bronpet hyl nmethyl ether (0. 13 _

6. byva-gomponenh Fopting| 6PHPOSIHON | WAR cREAPRESDI Tbgoﬁrs,trgcomponent
[ u u

Qorggrlréedrﬂl ebrg{rﬁﬁol"‘@ rﬁ%rg:rapgdhgl ﬂérgﬁé S?ﬁ’a&%‘? ?ni;gyi eelie. The

$etarehtompotEh cgmmbed@powow}maféherqmmaeP rlDTi lovis and 6%

vvere col lected @apnd the sol vent was evapor at ed,

9x4 Qidine @chﬁj’ (2)40/() of intermediate 78 as a yel |l ow

oil. 7 .Preparation of internediate 7? Simlar

procedure as nethod 4 (see Exanple A22/22) was

Toel cowmnnesrtawe'rer gtCﬁCFhitnmetrianyé myikedh bejorarapplicéiors I he Phase-4

0. 0035 nol = Pyt dj nenet hanol 0.
Surgoimerp: 2 iuicR, (CBST b T e WRBORAC ab et bl wge: 0.25
palgsmm chr omat ography oversilica gel (40- 63 nm
(eluent: DCM MeOH 95/5). The pure fractions were
coll ected and the sol vent was evaporated, yielding 260

rg'r?e internediate 79 as a yellowoil. 3.7
Eg?eg)a-étr on of .internediate.80 Simlar procedure as
nmet hod 3 (see Exarrpl e A22/ 20) was followed, starti ng

from (3- bronp-propyl)-benzene (0.27 m, 0.0018 nol
AnBHVercORRONEND -GAALNG| FRMEPRILAB| W@éoE"ﬁP@re‘@) dbeafirgh) gomponent

es§i e
Bl P ao VIS TiRabRE BgheleSonl B HIRY acetate. The
secdfid cygnipoherbioempbiséd)a polyisqryarater (ailfnlomte vidDE LV) and 6%
col |l ect ed and e solvent was evaporated, yielding 57
ﬁé dreq éeHridi ate 80 as colorless oil.

39). Preparation of Anternediate 1 Simlar procedure as

nmet hod 3 (cA22/ 20) was followed, starting from
Thecompahents wers stai¢hiome(riadly mjxed bedse aprplli):aﬁmd The Phase-4

4-chl.oro- 2- pyki di neme 0. 0034
RprBolReopREH O LRI (el B e BP1E Vistonl ebMAhfime was: 0.10
pArsomat ogr aphy over silica gel (40-63 m (eluent:
Et OAc/ cycl ohexane 10/90). The pure fractions were
col l ected and the sol vent was evapor at ed, yieIding 270
3 %a of internediate 8 1 as a colorless oi
ep.aration.of .internediate .82 Sinmlar
procedure as for nethod 1 (see Exanple A22/ 10) was
followed, starting fro

Ioéhr SoE Bl I RRmRIe by kbdERRRcUreDBMS was, asisipsl. The sample

I 156 1 4R 0y B0

&ﬂVAHANm-IZGBe%enW%rﬁ ) Thﬁw@hasee4 fcnmettrmeswasrmduced to 10
P YtB507 1, P01 HlecWas Aok eltosiocby Y76 BRALRN A1 Soadeiph SBMS and

,Lgﬁa,ﬁbd Fhepar ation of internmedi ate. 83 37%
Hydrochloric acid solution (14.3 mM) was added to a
sol ution of 2-ethoxy-4-nitrobenzenam ne (10.5 g,

0.0577 nol) in acetic acid (210 mM) and the m xture
was stirred at roomtenperature for 30 mnutes. Then a
solution of sodiumnitrite (4.4 g, 0.0635 nol)in water
(15 mM) was added drop wi se and the m xture was
stirred at OOC for 30 m nutes A cool ed solution of

pot assiumiodide (19 2 g, 0 1157 nol) and iodine (7 3
g, O 0288 erI) |n wat er (70 m) was added drop vvlse at

NN N =l - o o, . - . ~N N~
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A m xture of 4-chloro-6, 7-di hydro-
5H- cycl opent a[ b] pyri dine (0.0006 nol) and internedi ate

WQ@2{00/08006 nol) in acetic acid (2m) was stirrBdi/aP2005/054628

1000C for 30 minutes and brought to room tenperature.

Wat er and then sodi um hydroxi de (3N) were added and

the resulting mxture was extrgcted with DCM The

organi c |l ayer was separated, dried (MySO ), filtered,

and the sol vent was evaporated. The obtai ned residue

Egampte)$ was purified by col urm chronat ography over

silica gel (1O0Om (DCMEZMeOH NH OH 97Z370.3). The pure

fractions were collected and the sol vent was

waun@r forediationelrd EStGrTQJIé)21591% Sib%d@fre@(mg@,l n’d{% T|o2f (Tipure®
m xture_o

| e B5 Preparation cpjn
B%ﬁr )oa8d 8% csbanic rbAa%FQploaruBf’mh iR2] avasgsidet fThe sample
Ithda5y/-
R85 Arbij8a 57 s PpRef and A0 BangPubs ifadilied dilblnR3v-A tamo ot 20
cmaea?hase.A thee mmetwaﬁremmedcwaednmmtes nto ice water
and sodi um hydroxi de (3N) and was then extracted with
DCM The organic | ayer was separated, dried (MySO),
Exhi®ied and the sol vent was evaporated. The obtained
(0.49g) was purified by colum chromat ography
over silica gel (5mm (DCMI\/EC]—V NHAOH 99/1/0.05 to

54168 Brobies B SpEEihe’S: PETaBBlRCSAR EkeBefpe. THE sampie
AABRPHNED on é%éﬂél'é?\diﬁeﬁiaﬁé%ﬁs' iffBdiate RAAANO00 B construction
Li t hi um al umi_num hydride (0.0032 nol) was added

[eoRR Bb AR ere. Bhe d@sedt gura timer wasfredierd to@yminutes. Hihe. pot life
THF (5n d
WErRE R W BRERGohRoR" 788™) our "pt assi um

hydrogen sulfate (5% was added. The m xture was
extracted with diethyl ether. The organic |ayer was
d, dried (MySq 4), filtered, and the sol vent
was evaporated. This m xture has to be used
i mredi ately. Internediate 7(0.0016 nol),
Ty aheblormbiaiiondia Exa®pR24m0L03% HNGQ;yWwas sidedorTthe sample was

Anberlite | RA-300,BH3CN form acity BH3 =
508 8n arRne] AL NG PRl YRS ITATAERVE Die BNGAJpME-at 20 om.
VR&IPHazBL4 cURy tﬁné‘i‘é’ﬁ?uﬁe@i 1 mirtiss UT e PBE eRess ddiiled.
m xture was stirred 12 hours. The precipitate was
filtered off and dried. The residue was purified by
ol u ghromat ography over silica gel (15-40nm
DCM MeOH/ NK OH 97/ 3/0.3). The pure fractions
were collected and the sol vent was evaporated. The
resi due (0.14g) was taken up in HC/2-propanol. The
Ar selvent Fee, \ae-gampaneasy matlngngompps,laonyw@ cprﬁgared The first

Cofafohe bR AR Tl | Ao SR ano 1

Spée@wreﬁl BMS. 1THe beemdc@mpoaerﬁto doMisrised )a apdlylsocyanate
rret hox X’l | H ndol e- 3- car boxal dehydg \,‘& 0016 nol) in
Matpnateo D \I»oé{s) agg; Maa(aaﬁbdlnei(lrméglo )nﬂ'bﬂtsa”E&%iV\(% applied

gggé ?BYIQI' Qﬁertﬂbepér%lqpéé iffa Qatéﬂa?ntﬁdtﬂ%duvmqam%%fégﬁ cm. The

tirre room tenperature for 4 hours
Phased cuwre tlmenlwastZOantmﬂiesr\(aﬂG(]%RH)Tﬂ'hequtm tife was apaninutes.
was separated, dried (MSCU), filtered, and the
sol vent was evaporated. The residue was purified tw ce
by col um chromat ography over kromasil (1 Ovm (el uent:
DCMMVEOHZNH 40H 92/ 8/ 0.5 then tol uene/ 2- propanol / NH 404
85/ 15/ 1). The pure fractions were collected and the
sol vent was evaporated. The residue was crystallized
fromacetonitrile. The precipitate was filtered off
and dried, yielding 0.13 Ig (23% of conpound 7,
melting point 145C. Exanple B8 i p j ation
of . conpound. 8 A m xture of 4-brono-pyridine,
hydrochl ori de (0.0069 nol) and internmediate 8 (0.008
nol ) |n acetlc aC|d (7n1) was stlrred at 1200C for 1

N “AZXZ 2



10

15

20

25

30

Exanpl e B17 Preparation. of.conpound.9 1 Conmpound 90
(200 ng, 0.00036 nol) was dissolved in EtOH (10 m)

waeaeBord (10 m ). Pall adi um on carbon (10% w pCT/EPIH05/054628

ng) was added. The mi xture was stirred at room

tenperature under hydrogen for 24 hours. The m xture

was filtrated on celite and waghed with MeOH The

sol vent was evaporated, yielding 140 ng (92% of

conpound 9 1 as a green oil. Exanple B18 Prebaratip.n
ExampigBound .92 Sinilar procedure as for conpound 86

was followed, starting frominternediate 90 (150 ng,
0.00047 nol) and internmediate 2 (107 ng, 0.00042 nol),
hAeavoeoniponent Xdoating atorhpBSiioh owa8Oprepavéd®s The first component
Bi otage Initiator, mcrowave apparatus. After worku

epraprised onﬁ@taﬁytmm@h BTr@@rCB?tQPéPMﬁﬁa@w PBeeAShr By, ashlate. The
S S ohl Sl 85ocERSISUAY” E0F caor an

BVaomzaﬂldm (HartemergOZ2R ng (14% of inter rredl ate 90as
a green oil. Exanple B19 Preparation .of.conpound .93
Compound 92 (23 ngy, 0.000043 nol) was dissolved in

P
S CpnporEnts B el e el EREARaT Thio hase4
cwmiﬁnamasa ori@0% Rh o thenpottife ®es Rdurs. The mi xture
was filtrated on celite andwashed with MeOH The
sol vent was evaporated. The residue was purified by
B gon chromat ography, yielding 18 ng (100% of
conpound 93 as a green oil. Exanple B20 Preparation
of . conpound . 94 Si m | ar procedure as for conpound 86

s SR SRS PENEAL =gl ebfod” 768 %Eqmoonent

bemprised tﬂmta@rytmm atméreaBfopropioh8terandt 46%i bu’@l acetate. The
Bi otq(ge Initiator m crowave apparat us. After

SOMRONGAL GAMPHsady %)PQBGWFM@"@FF? dRes %yDﬁb/eﬁmd 6%
é@%@?ﬁaﬁégggfg T af:?: gﬁgt \/\/eP(e:N{:(I\J/IEIOe_'i:{\"e_I:JIlO;nd t he

sol vent was evaporated, yielding 35 ng ( 11% of

npound 94 as a red .Q 1_Prepar.atjon
SRE ORI Wets AURemiiceds iged éefﬁse if8ign Ee Phase-4
=Stith hl ori de sol ution
|glrj1 2- p?g\%gngsw@dr!rkﬂaiheag%@gb%@ﬁﬁ xture was
stirred at roomtenperature for 17 hours. The sol vent
Egsmelgaigrat ed. The residue was poured out onto water
cted with EtQAc. The organic |ayer was
separated, washed with a saturated sol ution of sodium
hydr ogenocarbonate, dried (MyS™), filtered, and the
Aotwesompeneal aqmtlag e@OMppsitign n\gaS.SPEﬂjJa(%%Tth first component
I 0
EARENS, A AR, e RebiocFAOPRR 54 4ps. buy pgptate. The
smodmﬁnmscémmeemh pelyisddyagafer olrnlomute?’rmmu'at‘e) and 6%

(16 @00 nol) and internediate 2 (160 ny,
be’fUUtﬁ'@z(V@éta)m'"he%ﬂﬁ% the mixture at 1200C for 1 hour

in a Biotage Initiator mcrowave apparatus After
wor kup, the residue was purified by colum
The coatpomeatshweos stoichibmetriopdy njixéd G2forejapplicatior. The Phase-4

DCM MeOH N The re fractions were

£ Wie s 0% Bk ine Geltefvasia B eq. yi el di ng 100
ng (35% of conpound 96as a green oil. Exanple B23
Preparation of conpound 97 Conpound 96 (50 ng, 0 00011
nmol ) was dissolved in THF (3 m ). Lithium hydroxyde
(33 ng, 0.00079 nol) and water ( 1 drop) were added.
The m xture was stirred at roomtenperature for 24
hours. The residue was poured out onto water and
extracted with Et OAc The organic | ayer was separated,
washed with a 4N sodi um hydr oxi de sol uti on The organic
| ayer was separated, washed with a 3N hydrochl oride
sol ut| on, dried (I\/gSO4) flltered and t he sol vent was

T | — Y IL__ N 4
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(148 ng, 0.0017 nol) in chloroform (4 m) was stirred
at roomtenperature for 6 hours. After filtration

wo booersfza celite pad, the sol vent was evapor aPE€HEP2005/054628

the residue was purified by colum chromat ography over
silica gel (40-63 mm (eluent: EtQAc). The pure
fractions were collected and tyge sol vent was
evaporated, yielding 4 ng (3% of conpound 105 as an
orange solid. Exanple B32 Preparation

e les1 Acet ami de oxime ( 11 ng, 0.00016
nol ) was added at room tenperature under argon to a
m xture of activated 4A nol ecul ar sieves and sodi um

hy dwo-@dempdnéat ribatifg 066hposiibh was Tpire Ge@ Th. flfélﬂecomponent
reaction m xture was stirred at 700C 5 hour the

eer@peaefdj@ﬁﬂtae@ythatqh&@ﬁﬁapé@mrpelomt%o1M.Qsﬂylcﬁcetate and 0.25%
5 0
CRRRYRDRees  nER selaly Souionert ! oClirSo ol poRpovanate

(KonlonateéR D E 4w iaod 2% acoylateciAetidme®addi)t i on of wat er
and extracted twice with EtQAc. The organic | ayer was
dri ed (I\/gSO4) filtered, and the solvent was
oK I
THERBhAI Nt %ré §ﬁil§1‘i§m alFIY rh&é&%e?ﬁf‘e%ﬂ(p%é‘tlon The Phase-4

chromat'ogr ap over 0-63 mm) (el uent
aurteetuney\casoﬁcﬁ(arﬁat 200C39nd 8’5B(GRM)I’R§\eprHdﬂfe was 3feminutes.
coll ected and the solvent was evaporated, yielding 16
nmg (30% of conpound 106 as a yellow oil. Exanple B33
Eofipirativadexdthpeopgu. hd. 1 07Sim | ar procedure as for
conmpoun was 1ol lowed, starting from benzam doxi ne
(38 ng, 0.00028 nDI) and conpound 200 (90 ng, 0. 00023

N t e S y I
A MsrehBnstt ' Sina. PRmbESHEH iR aBelgd { InBLAEY foonent
aﬁnubﬁsém\peatyetﬁhntoleaemet:tr@tépsr@ptonalt@ W/oQ)Lﬁyﬂéde@étedand 0.05%
and the csol vent was evaporated, yielding 13 ng (12%

Aﬂcéré‘iﬁﬁ)un@“ioﬁ'és Pd°9ké¢t§bw e | gecans  CorpppaeR; comprised a
A of . conpound 108

éug'%&}’é’gart&ﬁ ’lﬁﬁlgﬁfgquﬁ'\zgﬁn%%% 106 was fol |l owed,

starting fromN -Hydroxy-2- phenyl et hani m dam de (42

0. 00028, nol ) and CO 0..0002
Fhe pomparens.pete, SoTeomBECAly S ias DRIATE ARRICRYOT Jing-Rhase-4
EleOiRE MHABIY h QeS0T hh& 8598 RV APt T whs/2éeRinutes.
Et OAc/ cycl ohexane 50/50). The pure fractions were
coll ected and the solvent was evaporated, yielding 50
4?0 of conpound 108 as a yellow solid, nelting
OC-161C. Exanpl e B35 PreRaratign. pf.
conpru.nd .109 Simlar procedure as for conpound 86
was followed, starting from 4-chloro-2, 6-
Ayhhreﬁ-ﬁemp@aeabﬂw goafingiwagi preparad @elusimq gztguq@omponent A,

oBBRaFE A AT oS o A

bmmbneé@rsanwtr%v\@eatmpmnail u&traAf(s-anemapﬂopmplbh@te) 16,5 wt.%
um cnhr onat ogr ap

1 CHipyeat R B02b andhapout Dt v 6t abRane pabet eataamer (Byk® A-

3347 g e, FBR0 MBI SC AR 8 oo,

admn:lupxgme)ﬁ pestanis/ asédyvihé astd-shopldecd@@in Aper ttparts by weight

[RBvioth Seerqn iladko AERERET £ Wahn?) WK S pEnBEnpitol tetra (3-

%%Q%tbﬂro%l&@l’ép 0908w B CBPRTYER595 efefoBrier SHNY Of(ﬁf pbw of

m nutes, then brought back’ to roomtenperature. [c
medmelfstmetttnamyamm tnenwa’trallzmti@dacmma Gomnment/vascompnses 100

ed over c e
@g} 3 e b nesimeliudt iSOG, Tl id D T-Lv2)
, filtered, and the sol vent was evaporated. The
reS| due (Ig) was purified by columm chromat ography
over kromasil (15-40mm (el uent: DCM MeOH NHUCH
95/5/0.5). The pure fractions were collected and the
sol vent was evaporat ed. The reS| due (O Sg) was

. eI N R IR a o, s
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pot assi um car bonate 10% was added. The m xture was
extracted with DCM The organic | ayer was separat ed,

wa@leooed3odphSO4), filtered, and the sol vent was PCT/EP2005/054628

evaporated. The residue (0.38g) was purified by colum

chr omat ogr aphy over kromasil (I Owm (el uent:

DCM MeOH NHUCH 90/10/1 to 80/ 36/ 2). The pure fractions

were coll ected and the sol vent was evaporat ed,

épel ding 0.128g of conpound 118. Exanpl e B46

apengnt Encamprisesihdd phwigandy 1a pbwrguasz sand and 1 — 4 wt.% of
k{a&%)?élmegl ates 86 and 87 (179 ng, 0.00045 nol) and 10%
i“Um over carbon (20 ng) in EtOH was stirred at
room tenperature under 1 atnosphere of hydrogen for 16

hours. After filtration trough a celite pad, th
Companenisd anhFowere Mixedhdn @eratigud (BS ﬂ)ﬁr 53 @ad@pplled ona

FofsE, SOGBERECSLSRRN, ), 5 0 g8 B sprce over

thel freshlydap@hdd tidngerstol catalyzevdise N@(O{SH@@SS-MI&MU Ag;e%ﬁnd layer

47% of co ound yeI am Exa
ePeorapabens A g8 & Appiriafisothe sand e BeRn el BRIRg ey dhe first
p. 050ny, O 000199 nol), 4- qU|noI|necarboxaIdehyde
%glmg 0.000199 nol) in MeOH were stirred and refl uxed
overni ght, then cooled to roomtenperature. Sodium
hor oh d de was added portion wi se and the m xture was
Exa 'ﬂpl?a—é roomtenperature for 1 hour, hydrolyzed
with water, extracted with DCM dried over MgSO and
concentr at ed The residue was purified by colum
Ahbvoraoapoaght; cleasr caatowas i preppr@eh) The flislhcomponent comprised

R aRS R ool B\l (BRSPS 4 incir

Spebdeure ROBA; 914(8 WH)% ¢bn aotap waightlﬂ Q;oh&%ﬁﬂér? bB#8 acetate and

Preparation .of, conpound

12
a0 Wﬂlt'dﬁrf@%@%'@m f@er%t@cedeoege (M 3@% . nt er medi at e
2 (0.0028 nol) in MeOH (20m ) was stirred and refl uxed
overni ght, then brought to room tenperature. Sodi um
Theé rsebynd companent SoMPasedal olyisscyattzd (PolohateNHBE.LV), 7.7%

&sﬁrtgt 19603 H g #Y1eB, andl gt (PHCloMixEalc bigder) oxazolicine

The organic | ayer was separat ed,
; eﬁﬁ%ﬁ%@ew

filtered, and the solvent was
evaporated. The resi due was purified by colum

BBk R s SteEhpikigaly, bk BEfEFe cBPliERlion. The pot ife

mbIWMtéQdméleamelé/wab used t6\aHiphy étc%iarc éﬁteﬁabﬁﬁd)dlﬁ@ pm) on

was taken up in HC /isopropanol /di et et her

ﬁra@elpr\e&h @ blues (Halsyen |Blue dd. 2sh 1SNt chased, basecagidAutobase®
Pltlsres AR MR8 ar RO Afel 3 il ik i iPe O Radis were
rrmnatee Wth3W)V-vasightirfrémed MY -1OR utubeshi(Ph¥ibsglighthing: 11-13

over silica 5-40mm) (el uent
(G T 9358@&%&% liges obBie1gpaiogt wasdl 4,mintes (at 45% RH).
ﬁ'ﬁéCEHrSpéh “@L{J‘”eect%e .egt gcﬂegé‘ 2&%@32 g).msgf L‘WS (shadow-cure) was

evapor a resi
apmmmpahebjgtb-lﬁimumsmabﬁ@%dkmii et hyl ether. The
precipitate was filtered off and dried, yielding 0.23g
(20%9 of conpound 121, isolated as a hydrochloric acid
salt, nelting point 1300C. Table F-1 lists the
conmpounds that were prepared according to one of the
above Exanples. The foll ow ng abbreviati ons were used
in the tables : .C2HF3O2 stands for the
trifluoroacetate salt, int. stands for internediate,
conp. stands for conmpound, .HC stands for
hydrochloric acid salt, np. stands for nelting point,
nms. stands for MASS spectrum Table F-1COATI NG
COMPGSI TI ON BASED ON THI OL - NCO CURI NG The present
|nvent|on relates to a coatlng conp03|t|on conpr|3|ng

o o o o o o o o .
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used are
4- (et hyl t hi obenzoyl ) - 1- et hyl - 1- nor phol i noet hane

w@ boogasoee(r) 907 ex Ciba Specialty Chem cal s)PCT/EP2005/054628

(4- nmor phol i nobenzoyl ) - 1- benzyl - 1- di net hyl am no propane
(Irgacure(r) 369 ex C ba Specialty Chem cals) or an
a-am no acet ophenone accordi ngqgto the follow ng
formula Furthernore, it was found that for these
| i ght-accel erated noisture curing systens, the pot

l#d be increased considerably by the addition
of an inorganic acid (such as nitric acid), even when
smal | amounts, e.g., 0.005 - 0.05 wt.% were used. The

Bddimpleon3afas r@ddat@dmumes 4% (ot indidhay dka(zdllﬂfrieJ%QQﬁdded to the
the cure tine. Suitable polythiols can be pretpared

pRi¥ent lb@"’l‘f%/ohﬁﬁ@ﬁpabrﬁﬁ%r ceyingi of e kasesaabisthg two Component

gghngbsQB U&&%R Iem‘ln\gla %% ;ﬁ% clearcaat of 60, um on this
rca o roplo I'C aC| nmer c opro pioni ¢ acld,

basml Aftgt rflaslamfrdtherrpaneipWas ucradiated dyi dY-A I|ght The through

nerca t oaceti ystei ne. Exanples of suitable

e uhs Peceibaied fioal A o SBidAInds are diol o1 triols.

and tetraols, such as 1, 4-butane diol, 1,6- hexane

di ol , 2,2-dinethy|-1 ,3-propane di ol ,

Examipld 18- propyl -1 , 3-propane diol, 1,2-, 1,3-, and

1, 4-cycl ohexane diols, and the correspondi ng

cycl ohexane di nmet hanol, 1, 1 ,1-trinmethylol propane,

A fvo3 chripdRERY UN-pRfeP aiss it ARAtRPigth8Rt Y@lume concentration

Exanpl es of conpounds prepared according to such a

thﬂwocpfl néiouden‘gént fiestyt ePMPONentt r@qmgrlsed pentaerythrltol 3-

AR B0 AT i 44t st

DRsperbydnt 0Pr SRBORREYE on 'tditahw‘eﬁgHt%f smldplaﬁdet)rZéeospheres W-
2- nercaptoproplonate) i met hyl ol Eropane tri
éio (ﬁﬁ? EFHBth)Ae@Hd Re%m {avaigble fregh Qﬂﬂuéﬁﬂ)eé"d 35,9

t
and dz@r@%h ?P%& a | s&%ﬁ%rgtgf@g%?%&% ?@WE& Qﬁgﬁrd corp.)-
Z&hés& tsbbd meaieniplsewefe mitied o dhe pendgerytlitel c8-onelcaptopmopionate

B RSB0 Beyh o B REPE BRrBh i S .7 %
gﬂﬂto@él'Wél?M@ﬁsd%%@P?jBf ng%oéma% fde! 1S .
bsequently esterif 3- mer capt opr opi oni ¢ aci d
and i sononanoi ¢ acid. These nethods are described in
A 0 448 224 d, WD 93/1 7060., O h
The pareoh spaiRRIEnL SrsTRvaedy Ao S )eRePasién (EFbBsts 4T L)
kparé) 816 Wi.%3 (orittothl Wélgih't I@:}'Is,ohé\Iu.rstséryvo\;1 Bxé@é‘lﬁlﬁ@(Hardener 0z,

introduce a pendant t hiol ?rou into kyl and

Bayer) andddbi rwis% (oeécpfabwem ¢f solid h@de@aﬁtSpﬁed@u@ BMS.
Gignard reagent with sul phur to introduce a pendant

thiol group into the structure; the reaction of a

Phé ooripomehtsiwerd Mmiged (thg diivaleree ctidl $ig: N©0a= WOOH@8l) before
addition reactigon, a nucleophilic reaction

@P%'tqart'QBhTh? &ot léfﬁdﬁ’@%ﬁpﬁ'ioxﬁn?@& 2@ mipdigst Tbﬂ Coat"i‘ﬂh gomposition
WS SrERaTn fhpiatedhn WO, THe QPP igfdttftiness was 110-120
dirs Wi dminutes flashyoff) itesenpandls Me&'eanadlatéthmhdrm-m light. The

FralonFhinite FoPRiTRenweesBsB et @I BET 5 e foning was

o@@ Bﬁdé’blbﬁh 8b rﬁhﬁtbsasl' HerthFE?JdWéL% tﬁ’ﬁé’ BftHes@ panels without UV

[ycerol. An exanple such & conpound 1s
Wecta‘el) Wwasy aapmomma‘telynﬁelemmtea n@trd5%heRH)addteir 8 hours
& cureé & 3/800. Alternatively, the polythiol
taNre g 9?39 2'%Be a resin havi ng a pol yester resin,
pol yur et hane resin, polyacrylate resin, or polyether
resin as backbone. These isocyanate-reactive conpounds
may al so conprise hydroxyl groups. The pol ythiol my
for instance be a polyester prepared from (a) at |east
one polycarboxyllc acid or reactlve derlvatlves

o - T T 1 o, oy o
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acetate or 1-methoxy-2-propyl acetate to reduce its
viscosity. The pot life of the coating conposition at

W@edses24 enperature usually is nore than a qUBET/EP200$/054628

an hour, e.g. nore than half an hour, up to about 5
hours or even |onger, depending on the catal ysts used
and their anmounts and whet her 4@r not bl ocki ng acids
are used. The conposition according to the present
i nvention can be a solvent borne conposition or a

Bt -free conposition. Since the conposition may be
conposed of liquid oligoners, it is especially
suitable for use as a high-solids conposition or a
$0| veCQbating corptisiont csMprising oneadr mere polytolsiand 686 or more
al so be used in powder coating conpositions and hot
mel t E@'Xtﬁoﬁg%"%téﬁpégq’t?o'ﬁie"tPgé$%r%ﬁ$ﬁb’3t twhich is activatable by
t heor t
componclsiire. hEl i EqaRERrEeYEAB NP Y SH s bifveen 1:2 and
prefepdably | ess than about 350 g/l, nost preferably
| ess than about 250 g/l, or even |less than 100 g/l.
The coating conpositions nay further conpri se ot her
pnar egli 865tﬁ1 69ﬁigbbﬁ|%ﬁ QéccﬁHPﬁ {PElafh: 1SHﬁ§ra%§erlzed in that the
pi gnents, mul sifrers urfactants),
pi gnelatemtspetatystnlsalselgctepmdrmnetl'm tgrzupsof loxaebliding, aldimine,
agentg antl craterlng agents, antifoam ng agents,
ant i sSYYNKE: 8B4 AN@MifCat stabilisers, UV absorbers,
antiOX|dants and fillers. The coating conposition of
the present invention can be applied to any substrate.

3he sematlag@onmosﬂ@n aegordingriplclaimme 0512, © a@aenzed in that the
\gfgg’r dgégﬁl%r‘ﬁecf ﬁéﬁg}s(f nsagFeDs%?lg% n’%b Fagé acEf' 5% o rr?lz;lik'/% to the

conpogeight f tﬁe éﬁ}@bwmﬁnal | agsLopa mwt % orEg. 9beeavt %,.
di fferent coating conp05|t|on The coating

conposi tions of the current invention show particul ar
yrilipy céétiggf&&ﬂgo&ﬂaﬁ' 86 orﬁur% t8”aﬁg”6f eth :ﬁ;"reé’&id‘?n%'fclaims,
as a coatli ng or pair coar r or as

a cl eaharactrizetioin mﬁilmleesorrmosihoasftn:Wes cdmpmm oaeror more
pl anes or .the |like. The coating conpositions can be

appl i BROWINHAIATRNt i onal means such as by spray gun,

brush, or roller, spraying being preferred. Curing
tenperatures are generally between 0 and 1000C, e.g.

bet \/\eAnc@atmgdcelrnDOS|tmnea¢cwélng| tmcla&mf 4 tharacterized in that the

|l d he fol|
exanpPRSOFHEAEG ffererURS Foblf Bt ip 4% R tayne weight of
as i nghiec@iraBle pﬁca‘térlaarrﬁe{drébw bb%Néén 8wyl 2a1e2 wt.%.

commercially avail abl'e from Akzo Nobel Chenical's;
Aerosil (r) R 972 hydrophobically nodified S|I|ca

BPTTEACLAH, BSRELARER ACMAROLS By SEBIG (ebotifd caims

avai | dbéﬁcferrmzﬁdAllrr tRab dihet Tompo8itionO cbyr@br%s a combination of
alun1n03|llcates commercially available from

Engel A%3Z0li mmgéhp.tqmwﬁatsg car repair base coat,
commercially avail able from Akzo Nobel Car Refi ni shes

; Byk(r) 306 surfactant, commercially avail able from

Byk; CAl coating sompbglionaadtmmndinigatok anyg coneeiof ithé | preceding claims,

oot i CORBEIRPEY 1B OHAL IS ShTROSYaN KBTS AR ngygpnic acid, e..

Desnodiid AeidE 14 a polyi socyanate, commercially
avai |l abl e from Bayer; D sperbyk(r) 110 di spersant,
comercially avail abl e from Byk; Hardener QOZ urethane
bi s- oxazol i dine, commercially avail able from Bayer

I ncozol (r) LV carbonato-bis-Nethyl-2-isopropyl-1, 3-
oxazol idine, comercially available fromlIndustria
Copol yners Limted I ncozor 2 2-(3-heptyl)-Nbutyl -

, 3-oxazol ane, comercially available fromlIndustria
Copolynmers Limted; Irgacure(r) 784 a photoinitiator,
connerC|aIIy avallable fron1C|ba SpeC|aIty Chen1ca|s

~ ~R A~ I - . o



Phase-4 cure tine was 20 mnutes (at 60% RH). The pot
life was 45 m nutes. Exanple 9 A two-conponent coati ng

W@ 0upo3i0d on was prepared. The first componentPCT/EP2005/054628
conpri sed pentaerythritol 3-mercaptopropionate and 40%
butyl acetate. The second conponent conprised a
pol yi socyanate (Desnodur(r) Ebf, Bayer) and 6%
oxazol i di ne (Hardener QZ). The conponents were
stoichionetrically m xed before application. The _
BhaseUsegiitke combingdion nfoxazogting ARy a phetojitiatpr as @egatalyst in

wes pPEBRPERAReY bRUT CBRBBRbRE Corpr i sed
pent aerythritol 3-nercaptopropionate and 40% but yl

acetate. The second conponent conprised a )
Bol yi Qéé)ﬁﬁrﬁaf?@afmga§ﬁm9§(“9§‘ a9qprding tganyxefzelaineg e 7 as a car

(Hard d ﬁx% toi chionmetrically
nixedﬁ%g#rre %B%F?%é??@ﬂaﬁﬂﬁéeaﬁgé%e4 cure tinme was
1.5 h (60%RH), the pot Iife was 2 h. Exanple 11 A

-C onent coating conposition was, prepared., Th
107 ¢ ORB oA RaRG BB oA RGO, tor 81 Of laims 1 ~ 7 as a
3- er gamifPloPRbAGRIE N8Hs, 40% butyl acetate. The second
conmponent “conpri sed a polyi socyanate (Tol onate(r) HDT
LV) and 6% ketimne (Vestam n(r) A 139). The
conmponents were stoichionmetrically m xed before
application. The Phase-4 cure tine was 2.0 h (60% RH),
the pot life was 2 h. Conparative exanple 1 A
t wo- conponent coating conposition was prepared. The
first conponent conprised pentaerythritol
3- mer capt opr opi onate, 15% butyl acetate, and 0.25%
tri phenyl phospi ne. The second conponent conprised a
pol yi socyanate (Tol onate(r) HDT LV) and 2% acryl ate
(Actilane(r) 4 11) . The conponents were
stoichionetrically m xed before application. The
Phase-4 cure tinme was: 1.5 h (at 200C and 85% RV), the
pot life was 30 m nutes. Conparative exanple 2 A
t wo- conponent coating conposition was prepared. The
first conponent conprised pentaerythritol
3- mer capt opr opi onate, 15% butyl acetate, and 0.05%
Ancam ne (r) k54 (Air Products). The second conponent
conpri sed a pol yi socyanate (Tolonate(r) HDT LV,
Rhodi a). The conponents were stoichionetrically m xed
bef ore application. The Phase-4 cure tinme was: 3.0 h
(at 2Q0C and 85% RV), the pot |ife was 20 m nutes.
Exanpl e 12 A three-conponent floor coating was
prepared including a thiol conmponent A, an isocyanate
conponent B and a catal yst conponent C. Conponent A
conprised 83 wt.%pentaerythritol tetra
(3-nercapt opropionate), 16,5 w.% Ti Q2 (Tipure(r) R
902) and about 0,5 wt.% of a silicone based defoaner
(Byk(r) A- 525). A pignent paste is also added to
conponent A, in any desired anount. |If a black pignent
paste is used, the paste should contain, per 1 parts
by wei ght (pbw) of carbon black (Farbruss FW2), 20 pbw
of pentaerythritol tetra (3- nercaptopropionate), 0,2
pbw of Byk(r) A-525 defoaner, and 0,04 pbw of
nmet hyl - di - et hanol anmine to neutralize the acidity.
Conmponent B conprises 100 % of the isocyanurate of
hexanet hyl ene dii socyanate (Tol onate(r)
HDT- LV2) . Conponent C conprises 120 pbw sand, 15 pbw
quartz sand and 1 - 4 w.% of Incozol (r) 2. Conponents
A and B were mxed in aratio A: B =48 : 52 and
applied on a concrete substrate. Subsequently, the
sand conponent C was sprinkled over the freshly
applied layer to catal yze the NCO SH cross-1inking. A
second | ayer of conponents A + Bis applied after the
sand has been sprinkled over the first layer. Exanple

A~ AN o I oy o N 1 —



