-1- SUBSTI TUTED | NDOLYL ALKYL AM NO DERI VATI VES AS NOVEL | NHI BI TORS OF

H STONE DEACETYLASE 5 Thi s invention concerns conpounds havi ng histone
deacetyl ase (HDAC) inhibiting enzymatic activity. It further relates to
processes for their preparation, to conpositions conprising them as well
as their use, both in vitro and in vivo,-to inhibit HDAC and as a nedi ci ne,
for instance as a nedicine to inhibit proliferative conditions, such as
cancer and psoriasis. 10 Nuclear histories are known as integral and
dynam ¢ conponents of the machinery responsible for regulating gene
transcription and GURSTIDNRED @NPORYEALKYICANEEG DERTWA TRAESIAHNOTELI on

repair, recombination, and GREPSHHRED TeSRIOENCETHIQNERr € the subject of

post-translational nodifications including acetylation, phosphorylation, 15

met hyl ati on, ubi quiti nat i-eAp—and—-ABP—+i+besylatten—Hi-storte deacetyl ase(s),

herein referred to as "HDACs", are enzynes that catalyze the renoval of the

acetyl nodi fiscatihRRnvRRYidn¥ehRRs E@rﬁ%ﬂﬁ&%ﬁmg HEtQﬁeﬂieﬁ&tles@?—‘D‘ﬁ(@l)ﬂQ}liﬁi core

nucl eosonmal histories H2A H%E, and H4. To&gﬁger wi th hi’st one. 20

acetyl t r ansf er a§BYDATIC §p8VIY. If Torthepielaley Tq gjocgsses It prepiiton. 1 SHPAIENS he | evel
of acetyl ati on cehprising thens aowelbss. thélihese, bathdamazo efd iaeet.yd mhibsd¥C mdek eosonal

hi stories plays aafdicinet6¥ ih@itce b9 Bedidind th FRBHIPrPifdrR Ve @ondTTRRAY, sGBNSE Sancer
Hypoacetyl ation of hi.stories is associated wth condensed chromatin

structure resul MYt he repression of gene transcription, whereas
acetyl ated HPstories are associated with a nore open chromatin structure and

25 activation ofNutleahssednkPirt Ribwnlak SRl Sld dyRarkic %djgsnérﬁi &tmnéd?ﬂg%Ahave been

described and fall in two.cl asses. Cl.ass D onsi st o 1, 2, 3,
8 and 11 whor eatRyable o Ryhed B TranssER ang o A BRI prcRgss g, o
Menbers of a t hias @plkidatiens rephir, EpAdbinatian, andrchromgsamd sypgregation. dhescare et he 30 cl ass

| and class || kk¥¥écbof gobtafusldionhl nidafieatiap tcRlig Bktyldtiog, phepaadiRfn, Mechani sns,
wher eas claﬁg 1] ACs ar e .NAD- de geq;. I.n addition to histories, other
methylation uﬁ‘lﬂumnat on angﬁg f1bosy

protei ns havé al'So”Been t e sunsty 1%y ation, in particular

transcriptionfactors such as p53, GATA-1 and E2F; nucl ear receptors such as

35 the gl UCOCSI’H—iiﬂ@ieded’cetﬁjﬁﬁﬁ(grherdh’_ﬂﬁfc'&rb&fo&h HDRCED k@ efizymeliharRatalydo@e f
receptors; an -C i f r i 1§ p . tion o
prot 6 ns has beiﬁﬂvrlnﬂ?fiﬂaﬁsét?%“ﬁﬁg@@%& 4 B bR o A B Ky 2
stabi | ization, mudsaserpahbistongtHeA 2B, H3 and i Trectheawah hisord  bi nding. p53 is a
t unmour suppress acetylinaikferase(s)] livtkic efted to 8 YHATs"aHDAS) rapulagpliiea@os in - 2-

acetylation of the histones. The balance of acetylation of nucleosomal histones plays an

important role in transcription of many genes. Hypoacetylation of histones is associated

with condensed chromatin structure resulting in the repression of gene transcription,

whereas acetylated histones are associated with a more open chromatin structure and
25  activation of transcription.

Eleven structurally related HDACs have been described and fall into two classes. Class

I HDAC:s consist of HDAC 1, 2, 3, 8 and 11 whereas class I HDACs consist of HDAC

4,5,6,7,9 and 10. Members of a third class of HDACs are structurally unrelated to the

30  class1and class Il HDACs. Class VIl HDACs operate by zinc-dependent mechanisms,
~ whereas class III HDACs are NAD-dependent.

In addition to histones, other proteins have also been the substrate for acetylation, in
particular transcriptionfactors such as p53, GATA-1 and E2F; nuclear receptors such as
35  the glucocorticoid receptor, the thyroid receptors, the estrogen receptors; and cell-cycle
regulating proteins such as pRb. Acetylation of proteins has been linked with protein
stabilization, such as p353 stabilization, recruitment of cofactors and increased DNA
binding. p53 is a tumour suppressor that can induce cell cycle arrest or apoptosis in



response to a variety of stress signals, such as DNA danmage. The main target
for p53- induced cell cycle arrest seens to be the p2l gene. Next to its
activation by p53, p21 has been identified by virtue of its association

wi th cyclin/cyclin-dependent kinase conplexes resulting in cell cycle
arrest at both G1 and & phases, its up-regulation 5 during senescence, and
its interaction with the proliferating cell nuclear antigen. The study of

i nhibitors of HDACs indicates that they play an inportant role in cell

cycle arrest, cellular differentiation, dapoptosis and reversal of

transf or ned pherespgopgras a var@etyldfestress igild, ewch Is DNAaisinagel TheAndid @rget fof pi3- exanpl e,

causes cell cyclguRt t8tdycRlarrb®iddmo be@%2%e&hﬁ§@§yi}sra@tY\%{i&?bfﬁ'S@, f2ansfor ned
ent1 at’ion of Friend

phenotype of differen '] lines,..and induce ifrer

| eukeni a cell's Qﬁﬁ%ﬂ%@ﬁ# ByArtie gl s %Sa?fé%"SWé{EFXCH BYC%HV*&RCB hipasEci d SAHA)
have been repor tamplexes iepHiiingiin cadledytle gresttthothiGldnd 62 tphases, Habp-redulatioar ent i at i on,
and prevent §heqfrppREHebRRceOdndlitd IRtERioA WithThe Brofifeidting BelBfucRhr-antigdgt ure, 15
401: 188-193, 1999). Trichostatin A has al so been reported to be useful in
the treatnent of fibrosis, e.g. liver fibrosis and |iver chirrhosis.
(Geerts et al., TEstwiyehinhbiownf HRAE indigetesthat Ry Plag 27 infppRtant reeiinl e hed 11
March, 1998), 2fclhgreRRMIARIFIN BOEpobloftand el FEnt@Red pledotPhesa .
met al - bi ndi ng domain, which interacts with the zinc-containing active site
of HDACs, a linker domain, and a surface recognition domain or capping
regi on, whi ¢h i heeinkibiter Tiwchdstarie 4 (H54)s foo axanple, edupas ofll ¢yigle arrepibpth Gi te. 25
ITRhi bit tors of tFDﬁ@-zl ﬁlﬁ%t@,_r&eft@tl@%x?bfk{rﬁ@@ﬁﬂzegﬁyﬂe%fﬁﬂﬁ%tﬁﬁceﬂ&hgsgﬁﬁgpcthli&r essi on.

e ranscri pti.gnal . acti [ : en se inhi.bitors is
pronot ed by chr%l?rfgrtelmha?io? féf\rﬁlia)r%fgﬂ]e ."ﬁe&}‘a ?egf %éjvﬂﬂ%és Eé‘gilanfjéﬁeg?ﬁlagﬁhd%i stones H3 and
HA in the p21 phuhexesic acdfdhd) havhbesn peried 4 inbihit egll owthoaduge irninaly
p53-i ndependent diffaghti0i6n, andl petiens thelfnationldf tundosssn Mide AiGnipRRL AN4tye, i N cel | s
wi th nut at egs p53,,9¢8Ef ?999 | I mark of numerous tunmours. In addition HDAC
i nhi bitors can have |n3i rect activities such as augnentation of the host
i mmune respons and inhibition of tunmor angi ogenesis and thus can suppress
the growth of pPrichostath A Haslss baditkepoiipd thebe nisdfizl it ts tréathdMiof Brosd, e.g. IMegli ci nal
Resear ch 35 Revheug, a@ivedfhnB9)Gedd o CHlufieah PirtABN oy IDAS kBT Lor S can
have great potential 1n the treatnent of ce proliferative di seases or
condi tions, i ncPYpdp Slﬂ M?Efgr Y%-th nutated p53 genes. -3- Patent application
EP1472216 p@a®li shed on August 14, 2003 discloses bicyclic

The pharmacophore for HDAC inhibitors consists of a metal-binding domain, which

interacts with the zinc-containing active site of HDACs, a linker domain, and a surface
recognition domain or capping region, which interacts with residues on the rim of the
active site.
25
Inhibitors of HDACs have also been reported to induce p21 gene expression. The
transcriptional activation of the p21 gene by these inhibitors is promoted by chromatin
remodelling, following acetylation of histones H3 and H4 in the p21 promotor region.
This activation of p21 occurs in a p53-independent fashion and thus HDAC inhibitors
30  are operative in cells with mutated p53 genes, a hallmark of numerous tumours.

In addition HDAC inhibitors can have indirect activities such as augmentation of the
host immune respons and inhibition of tumor angiogenesis and thus can suppress the
growth of primary tumors and impede metastasis (Mai et al., Medicinal Research

35  Reviews, 25:261-309).

In view of the above, HDAC inhibitors can have great potential in the treatment of cell
proliferative diseases or conditions, including tumours with mutated p53 genes.



hydroxamates as inhibitors of histone deacetyl ase. Patent applications
EP1485099, EP1485348, EP1485353, EP1485354, EP1485364, 5 EP1485365,
EP1485370, EP1485378published on 18 Septenber, 2003, anpngst others,

di scl ose substituted piperazinyl pyrim dinyl hydroxam ¢ acids as inhibitors of
hi st one deacetyl ase furthernore EP1485365 di scl oses R306465. Patent
application EP1492534 published on 9 October, 2003, discloses carbamc acid
conpounds conprising a piperazine |inkage3-as HDAC i nhibitors. 10 Patent
appl i cati on EP1495002 published on 23 COctober, 2003, disclose substituted
pi perazi nyl phenyl benzam de conpounds, as histone deacetyl ase inhibitors.
Pat ent appl i cat FHRMt ppRlisatipndB3¢723 | fpublithediompugist 143003 Aisclosspbigycligi sl oses
derivatives cohydoxaimags asinlkibikors ofl histkerdedvetylwseen t he aryl group and the

hydr oxamat e, as phi : SiEp 1l R, P : t {gation
£b1525190 publ 1 SRS EAqUSHERE Fissdchoeh jsblyab Frddess ) BeFED PERRMEE! Lany!

substituted bi c;lﬁBHSé%éyE%%é}?Qt%%lf*i‘%%gf‘nﬁbf@%wel%%a@@?sn 204, amRedli t or s.
Pat ent appl i cat bihers \MEBOMBdH@edpifdrazirlypgiri@midird thy diokami 86idk, as dhihitdloné s

anti tmour acti gy Ly e e B R M L shed on 29 July
2004, i 561 oes PG SPMIEHBE TSR aN BranEERT 0. S Pt Sor S Rt one
deacetyl ase i nhictyoonds.coRptiguy a gipypdzinedinkage, WADNOHEBKEs. publ i shed on 26
August 2004,0di sebRa6sichitAHEPIF0500 0GR S37PO&SHARG0 I BRLB Tlarflies as

hi st one deacetyl ase .|}ré]hhb| Lor s. .Pat enhg@gpl *‘ctatl n V@O4{?g§>2t638 published on
30 Septenber 208R7HSENYY Renzamide comp Toeds PR Gl 458 Rt et i

het erocycl i c ri Rgemsyupplisationa800M/@1963fepublishedon/29%lsmary? 3004ndisdiosesodesivatives ent

appl i cat i on VWDORIRALE MUPLHIENSGwRR 1RErPeiAP 8id (BOMiroxdindE) R%&fone Ny dr oxamat e
derivatives as pl st.one . e'%cetyl ase inhibitors. Patent application
W05/ 028447 pubPFEHEa M@ ™ ar ch 2005, discl oses benzi mi dazol es as hi st one

deacet yl ase 1P nhP#gentepplicat®d HPAD25199 aphlishedanild hcbryg 2008 dirddseaind W05/ 030705
publ i shed on 7 ARferd)arg@Renyl swst&ﬁtlewsie}gcnb MAEIRS 28BisBhedeadtsy e atpitylsase
P

acyl urea. conmeched B S SR R RS T E 0% aa SBHabiR T o™ 2%
deacet yl ase i nhNdiydepxy-benzpmide derivativss iwith entbinflyposion40d etitgnes agivly-i shed on 6
May 2005, discl pses apilition WO04e63 16B5ublished exzuRaly2D04 gisblosss autgtitleaast yl ase
i DLOS. ogNe S RROM SRa livd/IS nREES R i et Gl TTer fromthe prior art
in structuré, in el r -~ pharnmacol ogi ca ctrvity and/ or pharnacol ogi cal
pot ency. Patent application W004/072047 published on 26 August 2004, discloses indoles,
benzimidazoles and naphhimidazoles as histone deacetylase inhibitors.
Patent application WO04/082638 published on 30 September 2004, discloses
hydroxamates linked to non-aromatic heterocyclic ring systems as histone deacetylase
25  inhibitors.
Patent application W004/092115 published on 28 October 2004, discloses
hydroxamate derivatives as histone deacetylase inhibitors.
Patent application WQ05/028447 published on 31 March 2005, discloses
benzimidazoles as histone deacetylase inhibitors.
30  Patent applications W0O05/030704 and W0O05/03070S published on 7 April 2005,
discloses benzamides as histone deacetylase inhibitors.
Patent application W005/040101 published on 6 May 2005, disloses acylurea
connected and sulfonylurea connected hydroxamates as histone deacetylase inhibitors.
Patent application W005/040161 also published on 6 May 2005, discloses biaryl linked

35 hydroxamates as histone deacetylase inhibitors.

The compounds of the present invention differ from the prior art in structure, in their
pharmacological activity and/or pharmacological potency.



-4- The problemto be solved is to provide histone deacetylase inhibitors
with high enzymatic and cellular activity that have increased

bi oavailability and/or in vivo potency. 5 The novel conpounds of the
present invention solve the above-described problem The conpounds of the
present invention show excellent histone deacetylase inhibiting enzymatic
and cellular activity. They have a high capacity to activiate the p2l1 gene,
both at the cellular and the in vivo Ieve{. They have a desirable

phar macoki netic profile 10 and |l ow affinity for the P450 enzynmes, which
reduces the risk of adverse drug-drug interaction allowing also for a w der

safety margin. F\waiHRoRdeSollRas toRsvidthistdie dRcapeRtinpPoMiisgar € netabol ic
stability, solubili tié (fmﬂ/lor Pzg},t}“gﬂuct.l on ercq?jpam.%gﬂ. l\/b;ve i n.vpartl cul ar the
conpounds of t HEZPPAEERT ceIB% HYER PBR AP R I RRUBR AT B8 i n rat

hepat ocyt es, haoéengy i ncreased solubility/stability in aqueous sol utions
and/ or have £nhanced in vivo p2l pronoter inducing capacities. 20 This

i nventi on concefns c ound formula (.1 N HQ. H [/ =~t CH2] n- N- (CH2
oY o () T T RRgh R s et e st deve sl ot

addi ti on sal t s His¢ompeunds efithepreses invisriranshdw greelipphhistone deanciytase inbibdidg, wherein
each n is an i nng@kdticWhd &elivial 448viy. TheyMavea BECPRBN tdackitiatd thelp2M géhedi rect bond
s intended: —aaan Mol sy Al hEAESTT I THE] M6 1aQafe pAth ARRK plobie
independentloy r R eacn Y r &M %pe‘g.e}'nllly of DI plEmGEInctis el each Ra
i s hydr ogenl® Clandgwsffinitycdor g PR3f casopmss, Wughagducesche riskof edvsese Hipe-drags

C3. . 6cyol oal kyliftetabtydn, allphig Wis€lor @ alidey bafety fabrg) - CHRBR6 or - S(=0) 2- N( CH3) 2;
wherein -5- each R5 and R6 is independently hydrogen, am no, Cl-6alkyl or

am noC 1.6alkyl; and when Yis NR' and R2 is on the 7-position_of the
i ndol yl then RZAcgfﬁgagquslﬂgwh@frthwpﬁent compounds are metabolic stability, solubility

and/or p21 induction capacity. More in particular the compounds of the present
15 invention have increased half-lives in rat hepatocytes, have an increased
solubility/stability in aqueous solutions and/or have enhanced in vivo p21 promoter

inducing capacities.

20  This invention concerns compounds of formula (I)

3
| R
-,

o
=N R \
HO \ }—ND—(CHZ),,—I'Q— (CH:),;—'T— o)
H X \
X .

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
25  chemically isomeric forms thereof, wherein

each n is an integer with value 0, 1 or 2 and when n is 0 then a direct bond is intended;

each m is an integer with value 1 or 2;
30
each X is independently N or CH;

each Y is independently O, S, or NR*; wherein
each R* is hydrogen, C; alkyl, C,.¢alkyloxyC,.ealkyl, C.¢cycloalkyl,
35 C;.scycloalkylmethyl, phenylC, ¢alkyl, -C(=0)-CHR’R® or -S(=0),-N(CH3),;

wherein



formthe bivalent radical 5 -(CH2)2- (a-1), or -(CH2)3- (a-2); Rl is

hydr ogen, C1. 6al kyl, hydroxyG -6al kyl, G . 6al kyl sul fonyl, C1. 6al kyl car bonyl
or nono- or di(d.6al kyl)am nosul fonyl; 10 R2 is hydrogen, hydroxy, am no,
hal o, Cl.6al kyl, cyano, C2.6al kenyl, polyhal ol .6alkyl, nitro, phenyl,

G . 6al kyl carbonyl, hydroxycarbonyl, Cl1_6al kyl car bonyl am no, Cl1. 6al kyl oxy,
or nono- or di (G .6al kyl)am no; 15 R3 is hydrogen, Cl-6al kyl, or

Cl. 6al kyl oxy; and when R2 and R3 are on adjacent carbon atons, they can form
the bivalent radical -OCH2-O. 20 Lines>drawn into the bi cyclic ring
systens from sutrshRfaurdrﬁ"’Sihdedérmattb'mﬂlagentdxﬂndndhdﬁkylnm}nihtﬂ:.aalkﬁcdmdd to any of
the suitable ring atons of the bicyclic ring system The term "histone
deacetyl ase inhipitor" ar "iphibitgr of hi.stone deacejylase” is used to
identify a conp8iiffd¥ SRHH @pd hs‘s%?}a pastgn "ifﬁi"é’i‘d&@'ﬁj ﬁ‘ﬁ’g%ﬁ‘ dogsthet Bhe

deacet yl ase and 2%rinnihd Bivalénngpdicels activity, nore particularly its enzymatic
activity. |nhibiting histqagy),deacetyl@igoenzymatic activity means reducing
the ability of a histone d%ﬁﬁ)ﬁtyl ase toz.rem)ve an acetyl group froma

hi stone. Preferably, such™“H#%bition i&%pecific, i.e. the histone

deacetyl ase inhibitor reduces the ability of a histone deacetyl ase to renove
an acetyl grouR!f&hpR@n/TJheNENRIxFC GRARFECOL LR Is@dNYINGLalkicdrBMST ot han the
concentration of 30 the Jthltl)(l}Séor. t ?t |.S requi red to produce sone ot her,
unrel at ed bi ol ogi ELPO-Sf filrealkldaminesylionyl o "¢ 1 egoi ng definitions and
hereinafter]0halo is generic to fluoro, chloro, bromo and iodo; Cl_2al kyl
strai ght chai n RbkUj@bRe, HYHR PGt Rals, A kala/, SydhdVC N8lkényB o hal 6@ ALY, at o
such as, e.g. net m{i qlgr:nq}?@ylli (%%bo%algg%ﬁjﬁghaelscéjakztalygglo@%g@gt ?gi ght and
35 branched chai n st R ed AU ocar P s Chegto 5o 3%t 0 6 car bon
atons such as, eCgealkyloapyar mopertoy Hi(CiealkiRaniyd: et hyl , 2- net hyl propyl, pentyl,
2-net hyl -butyl, hexyl, 2- nethylpentyl and the |ike; and pol yhal oG . 6al kyl
defines Cl. 6al ky . AN h ' tjcgal or different halo substituents
for exanpl e%ari |‘S§%§w§%‘%r6gk%2&g§fﬂf‘ n@ﬁ@’%’gfi nes -6- straight and branched
chai n hydrocarbon radi cals containing one double bond and having from2 to
6 carbon atons shaiR’aad R @ of xdisseht@arbet siemny khey 2anompe Blvaledtrhdiéatny| |,

2- pentenyl, 3- pent_égjijb,_o_S- met hyl - 2-butenyl, and the |ike; C3.6cycl oal kyl

i ncludes cyclic hydrocarbon groups having from3 to 6 carbons, such as

cycl opropyl, cyclobutyl, 5 cyclopentyl, cyclopentenyl, cycl ohexyl,

cycl ohexenyR(Q ahidesdasvi intoehe bicyclic ring systems from substituents indicate that the bonds

may be attached to any of the suitable ring atoms of the bicyclic ring system.

The term “histone deacetylase inhibitor” or “inhibitor of histone deacetylase” is used to
identify a compound, which is capable of interacting with a histone deacetylase and

25  inhibiting its activity, more particularly its enzymatic activity. Inhibiting histone
deacetylase enzymatic activity means reducing the ability of a histone deacetylase to
remove an acetyl group from a histone. Preferably, such inhibition is specific, i.e. the
histone deacetylase inhibitor reduces the ability of a histone deacetylase to remove an
acetyl group from a histone at a concentration that is lower than the concentration of

30 the inhibitor that is required to produce some other, unrelated biological effect.

As used in the foregoing definitions and hereinafter, halo is generic to fluoro, chloro,
bromo and iodo; C, ,alkyl straight chain saturated hydrocarbon radicals having 1 or 2

carbon atoms such as, e.g. methyl or ethyl; C, (alkyl defines C, ,alkyl and straight and
35  branched chain saturated hydrocarbon radicals having from 3 to 6 carbon atoms such
as, €.g. propyl, butyl, 1-methylethyl, 2-methylpropyl, pentyl, 2-methyl-butyl, hexyl, 2-
methylpenty! and the like; and polyhaloC,.¢alky! defines C;galkyl containing three
identical or different halo substituents for example trifluoromethyl; C, calkenyl defines



Phar maceutically acceptable addition salts enconpass pharnmaceutically
acceptable acid addition salts and pharnaceutically acceptabl e base
addition salts. The pharnaceutically acceptable acid addition salts as
ment i oned herei nabove are neant to 10 conprise the therapeutically active
non-toxic acid addition salt fornms, which the conpounds of formula (lI) are
able to form The conpounds of formula (1) which have basic properties can
be converted in their pharmaceutically ac%ept able acid addition salts by
treating said base formwi th an appropri at’e acid. Appropriate acids
conprise, for sghypindbranched geaim ydmearton rsdicdls @stalmyrgronb dbubte tmod aisl, €. g.

[V ke aci ds: or LR o A e bacet <
pr opanoi c, hydrgg%gé‘ﬁlt?gent?“ﬁl:? [ oy YE‘?‘F’H&?E‘V& angﬁ'ﬁn;gﬁ%3 S OBlkﬁdnctl‘é‘ﬂﬁ ﬁ‘i c (i.e.
but anedi Oi ¢ aci hydrocarhdregroyps havieg fram 3 e ¢athons, auchas ¢xslopwipyl €xsobutyl,

met hanesul f oni CoycRpAANLTHbIeRRNR, cyBRRAGSNERWHERR)ICanRthealkdenesul f oni c,
cyclamc, salicylic, p-amno-salicylic,” panoic and the |ike acids. 20 The

corrpounds of formula (I) which have aci d| c properties may be converted in
t hei r  phar maceRlaimagtutigalyaeesptabloladditiensseltseeddimpassphermacentipgllyteresptablngcidai d aci d

formwith a SUAd"dﬁxbh%@ﬁﬂﬁﬂﬂaﬁna@éutnbﬂ@@%?ﬂa&eB@s@@ddﬂﬁﬁ@ﬁ&p%@te base salt forms
conprise, for and eart h kaI i ne

nmetal salts, émg'? cedtllcal{yﬁcffﬁ] sg‘agrﬁrﬂstlon S% SR G utfﬂnecﬂ% eﬁ’éag?‘(frﬁre %‘5 um salts
and the |ik¥ s@mswﬁlq Herapeytienlly agivs e@n-tOéwQCId additionaly tomns twhighdhe

N- et hyl - D- gl ucastipdends biyfdabaqT) featiédotfsmm. mo&ipbmswfohn@mmh@cms such
as, for exanpl eba gg)lpg}'tl&ec’an Lé@ono%rteér}\dtg arme{ég Axc%lﬁ' acceg ame a?ﬁlagg$ base

addltlon salts” 0 CO es an %ion forms,
whi ch the corrpo’iﬁh%l@’ ttﬁatm&ﬁwa% feqn)wah@@moenqt@a%rAvnprcmxlatﬁpwé%coamrlses uch forms
are e.g. hydrat BSexaﬁbl&Qhﬁ’gaﬁ@ﬁ:uﬁ@ﬁbhtahﬁydr(bHéﬁc acids, eld) ydre¢hidricok Rydeatediaiol cal | y

| somer v TordTs aly SRR Pbsph ST e 1 acias25 SR aoBERE D, cfefines al

possi bl e conpoun ane atons b sequence of
bonds but havi rrgaﬁpwaé?tgnmﬂﬂwpgcétwPweﬁ@i%wroxg%e%ﬂq%@ywm%ﬁwar e not
i nt er changeabl emalwdic,clicctnit(/. e dfanedivdsact), rhaeienflirparic) thalitapripasaers. Unl ess

other wi se 35, TR AR oL, dilHs oo HIE LB e HESHARSL B! @ compound

enconpasses the mXxture e ster em ca i soneric forns,

whi ch said corrp%?li%fcr?a%f“m‘bé?é@ﬂ%pa“g‘a‘ia&dme ke pdd ﬁ'ray contain all diastereoners
and/ or enantd onﬁresomf»omusaoftfamudn (Dvdlichchal eedcidid progetties eapbe smvetteddmtheinnd. Al |

st ereochem cal | ¥, hSRERCAIS ok {Eﬁle%ﬁsetaﬁkﬁ ion salt%%@%nd%&dfﬂ%{%k@a (1) both in
pur-e formor in %%{P X url S %ﬁv % S 1a?erb%se salt} orms gom rise, l%er egann?rlgced
wi thin the scop®'gte (s °p9’é%°é$?f"° ePRTERT P P
the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,
potassium, magnesium, calcium salts and the like, salts with organic bases, e.g. the
25  benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like.
The term “acid or base addition salts” also comprises the hydrates and the solvent
addition forms, which the compounds of formula (I) are able to form. Examples of
such forms are e.g. hydrates, alcoholates and the like.
30
The term “‘stereochemically isomeric forms of compounds of formula (I)”, as used
herein, defines all possible compounds made up of the same atoms bonded by the same
sequence of bonds but having different three-dimensional structures, which are not
interchangeable, which the compounds of formula (I) may possess. Unless otherwise
35  mentioned or indicated, the chemical designation of a compound encompasses the
mixture of all possible stereochemically isomeric forms, which said compound may
possess. Said mixture may contain all diastereomers and/or enantiomers of the basic
molecular structure of said compound. All stereochemically isomeric forms of the



The N-oxide forns of the conmpounds of fornula (1) are neant to conprise
those 5 conmpounds of formula (1) wherein one or several nitrogen atons are
oxidized to the so-called Noxide, particularly those N oxi des wherein one
or nore of the piperidine-, piperazine or pyridazinyl-nitrogens are

N- oxi di zed. Sone of the conpounds of formula (1) may also exist in their
tautoneric forns. Such 10 forns although not explicitly indicated in the
above formula are intended to be incl uded7 wi thin the scope of the present

i nvention. Whenever used hereinafter, thé'term "conpounds of formula (1)" is
meant to i ncl udempaunsis of feenyihd) trttciopriedert of imalpupebyiid cadhdither e sal t s and

al | st ereoi soMehiefdet & FPemblized\Withi 8 sEPE 6f e pleleft ih@nfdy, " hi st one deacet yl ase”
and "HDAC' are intended to refer to any one of a famly of enzynmes that

renove acetyl groups fromthe a-amno groups of |ysine residues at the
N-termnus of allsiserdrformynfesompopmdspidermuladDar reeintly compprisestiose the term
“hi stone" i s5 Ne@kipoirds bEHRIuld @) WhtyeiMbrilod B efdl Mir€den atomd Gleslidivgd td the H2A, H2B,

20 H3, H4, and £ QM : es. ki A ot ei ns eng. products,

i nclude, but arc_’ec,alrll%itj\SD ’flgneigae%p‘?%!ﬁﬁﬁig%%?eﬁgﬁﬁ% 853—?5%@? %?fqé—ﬁjg@"‘il,ng HDAC- 5,
HDAC- 6, HDAC- 7PiPSHBIC o8pyrideityl giitraperes anegV-g¥idiz¢4DAC- 11. The hi st one deacet yl ase
can also be derived froma protozoal or fungal source. 25 A first group of

interesting co ' ; erein
one’or or'a, of L Lo AN co ST ARy chRI Rkl a0 oD
Ol 6al kyl , 15 coymashpiemot eanliosbyiediehtady fabery fomulaereoyppdstitashegngiiced

- S(=0) 2- N( CH3) 2within thRRicops ofthiclpregetinvediiorbal kyl , hydroxy(2i _6al kyl ,

C . 6al kyl sul fonyl, or nmono- or 30 di (C _6al kyl)am nosulfonyl; or c) R3 is

hydrogen. A secgnd group of ipteresting conpoupds consists of those
conmpounds of fo&ﬁmeger(“i‘efi hewmggg-, the 5B ‘%’F‘pﬂﬂ}dyg@mﬂﬁ%& 3 MeARf 9gnIet ri cti ons

apply: 35 a) eaddo the pharnsaceuticslygpeceptable laddigdniseltsOand all btercoisdmeredarms X i s
i ndependent{gy N, c) each R is hydrogen or Cl4alkyl; d) RL is hydrogen,

G- 6al kyl ony. | A% R4 Beepatpsimis ‘Phoas eateine comapURIS SOHEPEE © 51 those
conpounds of f ompwheof(al milybieneinres tntrempverasetgl grbups fremftisd 4-awmeagroppssifri ct i ons
apply: lysine residues at the N-terminus of a histone. Unless otherwise indicated by context,

the term “histone” is meant to refer to any histone protein, including H1, H2A, H2B,

20  H3, H4, and HS, from any species. Human HDAC proteins or gene products, include,

but are not limited to, HDAC-1, HDAC-2, HDAC-3, HDAC-4, HDAC-5, HDAC-6,

HDAC-7, HDAC-8, HDAC-9 HDAC-10 and HDAC-11. The histone deacetylase can

also be derived from a protozoal or fungal source.

25 A first group of interesting compounds consists of those compounds of formula (1)
wherein one or more of the following restrictions apply:
a) each R%is hydrogen, C,galkyl, Cs.¢cycloalkyl, Cs¢cycloalkylmethyl,
-C(=0)-CHR’R® or -S(=0),-N(CHa),;
b)R'is hydrogen, C,salkyl, hydroxyCi.calkyl, C;.¢alkylsulfonyl or mono- or
30 di(C,_¢alkyl)aminosulfonyl; or
¢) R? is hydrogen.

A second group of interesting compounds consists of those compounds of formula (I)
wherein one or more of the following restrictions apply:
35 a)eachnisan integer with value 0 or ;
b) each X is independently N;
¢)each R* is hydrogen or C,¢alkyl;
d)R' is hydrogen, C,galkyl or hydroxyC,.salkyl; or



S a) each nis an integer with value 0 or 1; b) each R4 is hydrogen,

Cl. 6al kyl, G . 6al kyl oxyG -6al kyl, C3_6cycl oal kyl or phenylCi _6al kyl; c)
R is hydrogen, Cl.6al kyl, hydroxyGi .6al kyl, CLl.6al kyl carbonyl or

G . 6al kyl sul fonyl; or 10 d) R2 is hydrogen, halo, Cl.6alkyl, cyano, nitro
or Cl1_6al kyl oxy. A fourth group of interesting conpounds consists of thosc
conpounds of formula (1) wherein one or nore of the followng restrictions
apply: a) each nis an integer with value,0 or 1; 15 b) each mis an
integer with val ue 1 each R4 is hydrogen, Cl.6alkyl oxy( -6al kyl,

C3. 6¢cycl oal kyl @R lSdI’:{ém@C}ml@éhkglkyl or§ Rtkylpxy. hydrogen, hydroxyC, - 6al kyl,

Ci 4al kyl car bonyl or C, -6al kyI sul fonyl; d) R2 is hydrogen, hal o cyano,

nitro or Cl. 6al and R3 are
on adj acent car ¥h“%§¥d“|%)f‘ eésl)l%‘é’ﬁlpf”&d%c?"ﬁ@tsé*\??&%éé:ﬂ’f‘p?“éﬁ(\é}g YDors-0-, A
fifth group of Whﬂreme@tqrngr isdolinydngresitétionsapply: t hose corrpounds of formula
(I) 25 wherei na)Qﬁbﬂ nag alrmfeger%mtvbmef)gﬂ ‘OM Ng restrictions apply: a) each n

t l. | 1; h
i 5" ndepandend) a°hvf? g O 'bﬁaafairraémaﬂf R SN
Ci_6al kyl; f) Rlpl}egy Rydlkglyen; g)R2 is hydrogen or hal o; or hy R3is

hydrogen. 35 A @errmeffogaf ef RIYE dy OGS C; iisjlcaitdndior ChASEIsa@IpRUNdS  Of
formul a (I) vvher each nis an integer with value 0 or 1; each R4 is

hydr ogen, i C _6al kyl oxyC, . 6al kyl , C3. 6cycl oal kyl or
phenyl G - 6alQ<y| d> PRIS h)@rorswﬁegéh 6albrlroa@n°kwro or Gwﬂcﬂzm 6al kyl ,
C . 6al kyl car bonyl or G -6al kyl sul fonyl; and R2 is hydrogen, haI o, -9-

G _6al kyl Cyang g, ﬁ d.@t'h%{) gopg{e}gg@g[c&mggﬁildgwnmgg F(l-los % rh%((lugyof (f(%n%a V\Hp OT nor €

preferred compou dund erein each
nis an int egerWW%‘W‘%F&W@“P”@&E’FPWS@S‘Hﬂlopﬁ%l’ét}’er with value 1; each X is

a) each n is an integer with value 0 or 1;
15  b)each m is an integer with value 1;
¢) each R%is hydrogen, C;salkyloxyC,.salkyl, Cs.¢cycloalkyl or
phenylC,_¢alkyl;
o R'is hydrogen, hydroxyC,alkyl, C;¢alkylcarbonyl or C,.¢alkylsulfonyl;
dR%is hydrogen, halo, cyano, nitro or C,.salkyloxy; or
20 e)R%is Cgalkyloxy; or
f) when R” and R? are on adjacent carbon atoms, they can form the bivalent radical
—0O-CH,-O-.

A fifth group of interesting compounds consists of those compounds of formula (I)
25  wherein one or more of the following restrictions apply:

a) each n is an integer with value 1;

b) each m is an integer with value 1;

c) each X is independently N;

d) each Y is independently NR*;
30  ¢)eachR*is C qalkyl;

HR!is hydrogen;

g)R2 is hydrogen or halo; or

h) R*is hydrogen.

35 A group of preferred compounds consists of those compounds of formula (I) wherein
each n is an integer with value 0 or 1; each R* is hydrogen, Calkyl,
Ci-salkyloxyC,.salkyl, Cs.¢cycloalkyl or phenylCi.salkyl; R' is hydrogen, C;.salkyl,
hydroxyC, salkyl, C,.¢alkylcarbony! or C,¢alkylsulfonyl; and R%is hydrogen, halo,



5 independently N, each Y is independently NR4; each R4 is G _6alkyl; R is
hydrogen; R2 is hydrogen or halo; and R3 is hydrogen. The nost preferred
conmpounds are conpound No.l a , conpound No. 30, conpound No.39 and conpound
No.50 10 HI NY NHI~r NOH N HONN/~Y NNN ------c -cnomnon--
C2HF302; Conmpound |a C2HF302 (1:1); conpound 30 Hol H.yam N N NN HO NAN

T 0AO _ C2HF302 1:1 ; conpound 39 conpound 50 The conpounds of formula (1)
and (I11), their pharmaceutically acceptable salts and N oxi des and
stereochenmically isonmeric fornms thereof nay be prepared in conventional 15

manner. The st aftelsy. evanenite) poldhaCeatiel ofCisdlieylont er nedi at es are known
compounds and are commercially available or nay be prepared according to
conventi onal regé |on Iqe]o dures as ener art or

described in pat OUPSfE BT SOmRauRdrs: %’gf?ﬁ'én Sﬁg@f@‘g ds
EP1485354, EP148B3@gcac m&@s@egr M@M@Bmmamnmmeﬁsvmc%mh Eiruepar ation

met hods wi | |5 beingpssdehtben; daanehsnad deittly NIO,; ¢4k R* H €, gdiityl; R WidrogB; ROds for
obtaining final. %%¥8$H%p§ 4??1 vﬁﬁéh) are described in the exanples. a)

Hydr oxam c aci prepared by reacting an internediate
of formula (I1), wherein Q i s tetrahydropyranyl oxyam nocar bonyl, herein

referred to as Tt&%dsf@w&ﬁamoatpe&d@&emﬁmahwé lt4 ; @mpotdidiNb. TN carfeLARPr | at e

acid, such as for ggﬁ h}g& 1$U§¥0 acetic acid. Said reaction is per f or med
pound No

in an appropriate vent, PSUCh &s, for exanpl e, nethanol or

di chl or onet Hane, -10- QR NR_QOH (= /N ___(CHYn-N-(CH)rn ' 1 X~/ \ Rz

(I'ra) NTE:I/C(\ /\CQ HO\HJ\CN\)F\N }!I
C,HF30,; Compound la C,HF30, (1:1); compound 30
/
1(1 | YUO” L

C,HF50, (1:1); compound 39 ‘ compound 50

The compounds of formula (I) and (II), their pharmaceutically acceptable salts and N-
oxides and stereochemically isomeric forms thereof may be prepared in conventional

15 manner. The starting materials and some of the intermediates are known compounds
and are commercially available or may be prepared according to conventional reaction
procedures as generally known in the art or as described in patent applications
EP1485099, EP1485348, EP1485353, EP1485354, EP1485364, EP1485365,
EP1485370, and EP1485378.Some preparation methods will be described hereinafter in

20 more detail. Other methods for obtaining final compounds of formula (I) are described
in the examples.

a) Hydroxamic acids of formula (I) may be prepared by reacting an intermediate of
formula (II), wherein Q is tetrahydropyranyloxyaminocarbonyl, herein referred to as

25  intermediates of formula (II-a), with an appropriate acid, such as for example, trifluoro
acetic acid. Said reaction is performed in an appropriate solvent, such as, for example,
methanol or dichloromethane.



CF3000HO NR R ~. HO ' /NO(CH2), NN(CHA '\ b(l) R b) Alternatively,
hydroxam ¢ acids of fornmula (1) may be prepared by reacting an internediate
of formula (I1), wherein Qis C _2al kyl oxycarbonyl, herein referred to as 5
internediates of fornmula (I11-c), with hydroxylam ne, in the presence of a
base such as for exanple sodi um hydroxyde. Said reaction is perfornmed in an
appropriate solvent, such as, for exanple, nethanol. 0 R C,2alkyl JI1 ,=N
Rl \h"~ O (CHz)~ -(CH2)m, 1 -~ 1Y1 (ll-¢) 1<Rz O R 3 Ho' N (CH2) N\
~N(CH2X7 3 [/ r\~y X I) Rz 10 The conpounds of formula (1) may also be
converted into eagh othef vig art-known rﬁactlon§‘9r functional group
transfornmati ons. f A PLHER psl’r al ready descri bed

her ei nabove. O her Jexahpl e yél's of ¢&ar yli\c esters to 15 the
correspondi ng carboxylic acid or al cohol; hydrolysi qnldes to the
correspondi ng carboxylic a |ds or amines; hydrolysis offnitriles to the
correspondi ng am des; am no broups on |n1dazole or phenyl may be repl aced
by a hydrogen by art-known diazot tlon reactions and subsequent repl acenment

of the diazo- group(53}001fiydroger?_l,O be conVerted ¥o esters and
ethers; primary amnes nmay be COR iﬁj}e«mggamdamm iary
am nes; doubl e bonds may be hydr%gen md t he correspondln séYgIe bond;

an iodo radical on a phenyl group may be conv, rted in to an r20r oup by
carbon nonoxi de insertion in the presence of sui tabl e pal |l adium catal yst.
-11- The present invention also concerns internediates of formula (I1) R

b) Alternatively, hydroxamic acids of formula (1) may be prepared by reacting an

intermediate of formula (II), wherein Q is C;.;alkyloxycarbonyl, herein referred to as

5  intermediates of formula (II-c), with hydroxylamine, in the presence of a base such as
for example sodium hydroxyde. Said reaction is performed in an appropriate solvent,
such as, for example, methanol.

R3

Cud@I $’ \
)——NQ—(CHz)n —N—(CH)—- ) \

(1l¢) =\p

3
1

(0]
=N R \
—» HO( |
E)l\<\: X/>_'ND"(CH2)n_N (CH) 57 n / \

S

R2

M
10

The compounds of formula (I) may also be converted into each other via art-known
reactions or functional group transformations. A number of such transformations are
already described hereinabove. Other examples are hydrolysis of carboxylic esters to

15 the corresponding carboxylic acid or alcohol; hydrolysis of amides to the corresponding
carboxylic acids or amines; hydrolysis of nitriles to the corresponding amides; amino
groups on imidazole or phenyl may be replaced by a hydrogen by art-known
diazotation reactions and subsequent replacement of the diazo-group by hydrogen;
alcohols may be converted into esters and ethers; primary amines may be converted

20  into secondary or tertiary amines; double bonds may be hydrogenated to the
corresponding single bond; an iodo radical on a phenyl group may be converted in to an
ester group by carbon monoxide insertion in the presence of a suitable palladium
catalyst.



NR QX~ND(CH2)- NN(CH2-n r\/ 1 (Il1) 2 R 5 the N-oxide forns, the

phar maceutically acceptable addition salts and the stereo- chemcally
isoneric fornms thereof, wherein each nis an integer with value 0, 1 or 2
and when n is 0 then a direct bond is intended; 10 each mis an integer
with value 1 or 2; each X is independently N or CH each Y is independently
O S, or NR4; wherein 15 each R4 is hydrogen, ¢ _6al kyl,

C . 6al kyl oxyG _6al kyl, C3 60yc| oal kyl , C?i 6cycl oal kyl met hyl,

phenyl G . bal kyl C( O - r O a- erein each R5 and R6
i's independentl@hWﬁFrﬁg‘B'ﬁmm& Sﬂﬁonc?ffg’@E?FR a%}?é?ﬁ‘i‘ﬁlﬁw 6al kyl ; and 20 when
Yis N4 and R2 is on the 7- p05|t|on of the |ndonI then R2 and R4 t oget her
can formthe bival ent radlc (CHZ)2 (a ﬂ.) or (,CHZ)S (a-2); 25 Rl is

hydr ogen, C _6al kyl 18 I sulrk , QG 4al kyl car bonyl
or nmono- or di(Cl- 6a| k If n;ﬁ \ hflar oxy, am no,
hal o, Cl1_6al kyl, cyano, aI kenyl pol yhal oCl 6a| Kk L,_\ nitro, phenyl,

Cl_6al kyl car bonyI hydroxycar bonyl, ¢ _bal kyl car rbonyi ami 8, 30 G _bal kyl oxy,
or nono- or di (C. 6al kyl)am no; R3 i s hydrogen, Cl-6alkyl, or G .6a]kyl oxy;

when R2 and 3 #@e N—ﬁﬂeﬁ&h@qw&haﬁﬁd’cmlﬂal@ta@@%tabkBth(ﬁﬁsﬁltJaﬂﬂ melshesobi val ent

radical 35 -O kyl oxycar bonyl , hylroxycar bonyl
or tetrahydropyrany@x?‘%ﬁ%ﬁgéﬁ‘rsggréof W%r(?r oups of interesting, preferred,

nore preferred and nost preferred conpounds can be defined for the

conpounds of f o¢aohh & af fidtgger With @deea), d3NZ erdWileh ntid®thet OdiRst Kbad isimende@r 5 t he
conpounds of formula (1). a) Internmediates of formula (Il1-a) may be prepared
by reacting an internediate of formula (I11) with an internediate of
formula (11)9 whekBiinadniegerigjlivalgtaiBonyl, herein referred to as
internediates of fornmula (11-b), in the presence of appropriate 10 reagents

such as N-(ethylg¢cp ¥ di met hyl - 1, 3- pr opanedi am ne,
nonohydr ochl ori (jle %(E%C?é&[q% tll))lﬁ%%)lxy | H benzotriazole (HOBT). 'The reaction

each Y is independently O, S, or NR*: wherein
15  eachR'is hydrogen, C;.¢alkyl, C,.salkyloxyC,.salkyl, C;¢cycloalkyl,
Csi.scycloalkylmethyl, phenylC_salkyl, -C(=0)-CHR®R® or -S(=0),-N(CHs),;
wherein
each R’and R®is independently hydrogen, amino, C.¢alkyl or aminoC,.¢alkyl; and

20  when Y is NR* and R%ison the 7-position of the indolyl then R? and R* together can
form the bivalent radical
-(CHa)- (a-1), or
-(CHy)s- (a-2);

25 Rlis hydrogen, Csalkyl, hydroxyC,.galkyl, C,.¢alkylsulfonyl C,salkylcarbonyl or
mono- or di(C,.salkyl)aminosulfonyl;

R? is hydrogen, hydroxy, amino, halo, Calkyl, cyano, C;.¢alkenyl, polyhaloC,_galkyl,
nitro, phenyl, C,.salkylcarbonyl, hydroxycarbonyl, C;_¢alkylcarbonylamino,
30 C.-salkyloxy, or mono- or di(C,.¢alkyl)amino;

R’is hydrogen, C,.alkyl, or C;.¢alkyloxy;

when R? and R are on adjacent carbon atoms, they can form the bivalent radical
35 ~0-CH;-0O-; and



may be perforned in the presence of a base such as triethylamne, in a
sui tabl e solvent, such as, a m xture of dichloronethane and
tetrahydrofuran. Ol R3 (CT~"(CH r\Y 1 HOx X\) R(IlIl) (tl-b) OR3
EDC/ HORT ~ OOLIH' "(~ />-Nr(C'2) N(CFI2 N ~-NR \ I\/J ~~ X ~/ 15 (u-a)
Rl b) Internediates of fornmula (11-a) may al so be prepared by reacting an
internmediate of forrmula (VI) with the appropriate carboxal dehyde of formula
(V), whereint is an integer with value g?oor 1, and when t is O then a
direct bond is intended, in the presence” of an appropriate reagent, such
as a sodi um bor &y Erialkgloxyqarbgnyhydeobsycarbonyl weistrahydiohyrasyloxyaminpertwaylhane or
nmethanol. -13- OR3 /~ [I~Y COIWAN, (/\7 H/---N }-(CH2)~ NH+ (CHx r X
~ (Vi) (V) Rz O NI11OH. . />N}-(CHD NN(CHz)m' 1 ~/(11 a) \R2 «c)
| nt er medi at es of r‘f”?? (r)rfdfmﬁreft}"lg’-%%e%d;mﬁree}p Cgfeerbegra%dd&w p%egéérgg F?{Bpoglgﬁdlsicﬁ? f medi at e
of formula (I yefingthér diegompoundnefiferynula (H), ineachgriancg with the youpy definedXar ky| ) |
herei n ref er s edtHe@o@poundd dftfafmurdi)at es of formula (Il1-c), with an appropriate
acidic solution, e.g. hydrochloric acid, or basic solution, e.g. hydrogen
brom de or sodi urrh%/dr oxide, in a suitable solvent e.g. an alcohol, such as
et hanol or prop&hiBiermeliates of formyla (Ik-a) may/be prepared by repgting ay infaymedigteeH) m O

formula (IIT) with an intermediate of formula (I), wherein Q is hydroxycarbonyl,

herein referred to as intermediates of formula (II-b), in the presence of appropriate

10 reagents such as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-propanediamine,
monohydrochloride (EDC) and 1-hydroxy-1H-benzotriazole (HOBT). The reaction
may be performed in the presence of a base such as triethylamine, in a suitable solvent,

such as, a mixture of dichloromethane and tetrahydrofuran.

(0]

R3
—N: R X SN
X
\R2

()

(1l-b)

RJ

O 1
—=N R \-Y
Q. 0N | P
EDC/HOBT ] —~N—(CHy))s—~
0 . O/ H)l\{x/ N<:>'(CH2)n N—(CHj)x ;-\C\X
=X )
R

15 (Hl-a)

b) Intermediates of formula (II-a) may also be prepared by reacting an intermediate of
formula (VI) with the appropriate carboxaldehyde of formula (V), wherein t is an
integer with value 0 or 1, and when t is 0 then a direct bond is intended, in the presence

20  of an appropriate reagent, such as a sodium borohydride, in a suitable solvent such as
dichloroethane or methanol.



X~ (Il-c) R2RR3 N%~\Y HO\ /--N -((H2)n-N-(CH2)mTr / ~/ (11-b) 2
R 10 d) The internediates of fornmula (Il1-c) nay be prepared by reacting the
carboxylic acid ethyl ester of forrmula (IV) with the appropriate
car boxal dehyde of fornmula (V), in the presence of an appropriate reagent,
such as a sodi um borohydride e.g. sodium 15 tetrahydroborate, in a suitable
sol vent such as an alcohol e.g. nethanol. -14 R C.2alk NRL\ Y >
-No-(CHz)~ N\H + (CHzt r 1 X (IV) O(V) R_ORy C.2alyl R r\y \ N
)---(CH2 N(CH2)m1 X (Il-c) R2 e€) In ¥ i denti cal way, the internediates
of formula (11- c) may b pre ared_by reactlng an |nter djate of fornula
(XIV) wth the ». er f'gugrmjl 5 the presence
of an appropria eaant \s g’iﬁ oré’—ygrf K{Xsodi um
t etrahydroborate~in a suita Ie soIv eify such as’ apvial cohoh=gXg., methanol. 0O
RL /~R3t C za ~O/>NJ--(CH2) + HN-(CHz)l r\ 1 X~/ (XIW) (XV) \R2
Cl.2alkyl O-NRL Ry 1 \ /)---No (CHn y) N(CHz)mTr - R3
|
Y,

O/ J\C />'—N CHz)n—N—(CI‘Iz)m_.‘ Y \

(1l-a) R?

c) Intermediates of formula (II-b) may be prepared by reacting an intermediate of
formula (II), wherein Q is methyl- or ethyloxycarbonyl (C,.alkyl), herein referred to as

5 intermediates of formula (II-c), with an appropriate acidic solution, e.g. hydrochloric
acid, or basic solution, e.g. hydrogen bromide or sodiumhydroxide, in a suitable solvent
e.g. an alcohol, such as ethanol or propanol.

0]
Czalkyl =N R \—Y
|
\O)K<\: />—N (CHy)—N—(CHp)z ’T / \
X \

3
- ¥t
———» HO \ />——NC>>(CH2),;—N CH)s—g g \
X

(11-b) =X

10

d) The intermediates of formula (II-c) may be prepared by reacting the carboxylic acid
ethyl ester of formula (IV) with the appropriate carboxaldehyde of formula (V), in the
presence of an appropriate reagent, such as a sodium borohydride e.g. sodium

15  tetrahydroborate, in a suitable solvent such as an alcohol e.g. methanol.



(11-c) \ R 10 f) Internediates of fornula (I1l1-c) may al so be prepared by
reacting an internediate of formula (X) with an internediate of formula
(XI') wherein Wis an appropriate | eaving group such as, for exanple, halo,
e. g. fluoro, chloro, brono or iodo, or a sulfonyloxy radical such as

met hyl sul f onyl oxy, 15 4-net hyl phenyl sul fonyl oxy and the like. The reaction
can be perfornmed in a reaction- inert solvent such as, for exanple, an

al cohol, e.g. nethanol, ethanol, 2- nethqﬁy et hanol , propanol, butanol and
the |ike; an ether e g 4, 4- droxane -oxybrsprqpane and the like; a
ket one, e.g. eptanone or N N—drnethylfdrqpnlde ni trobenzene,
acetonitrile a +££ %L an ZQC e base such as,
for exanpl e, an aIkaI art kal'PHe car hydr ogen

carbonate, e.g. triethylamne or sqdnunrcarbonane, nay tilized to pick

up the acid mhrch is |liberated during the course of the re&ction. A snal
anount of an appropriate nmetal iodyde, e.g. sodlunror pot asgf um i odi de may
be added to pronote the readhn t| ng enhan the r of the
reaction. The reactreﬁ—ﬁay*sonvenpen aﬂﬂreﬁ—ﬁuhm : nper at ure
rangi ng between room tenperature and t r ef tenperature o} h\*reactron
m xture and, if desired, the reaction may be carri éf%ut at an sed
pressure. R3 Cl-2alkyl RL\Y \C\ j (CH 2)n NH + W(CH)m (X) (XI) \ R O

R3 -~ Cl2alkONRL --N~(CH2)n N-(CH2)rn i ) (11-c) 25/ R g) In an
i dentical way, 9 M aridenticames, tof infeonadistes of foimwy (helyndyde prepprad bdrelying eact i ng

an intermedi at® i@bmfe@ialdlél Briadh l(}krwvstldﬂ tmppxaf)@arm%ﬁédeméﬁf férﬁﬁlrzlek@) (u}<| 1),
Wher el n W I S5 ar}he presegge%rf%?gﬁp%p%atc reaé\éénrt] %ugl as a SO(P um gg'rgl?yrdln CECR. S (P

tetrahydroborate, in a suitable solvent such as an alcohol e.g. methanol.

1

. 2alkyl I S I (CHy) r\Y
o A
- ,
R

(XIV) (XV)
C,.qalkyl 7 R' Ri
128 =N Y.
|
—_— \0)]\<\: ){>_N<:>—'(CH2)" N—(CH)m ,,’ / \
(Ilc) =

R2

10
f) Intermediates of formula (II-c) may also be prepared by reacting an intermediate of
formula (X) with an intermediate of formula (XI) wherein W is an appropriate leaving
group such as, for example, halo, e.g. fluoro, chloro, bromo or iodo, or a sulfonyloxy
radical such as methylsulfonyloxy,

15 4-methylphenylsulfonyloxy and the like. The reaction can be performed in a reaction-
inert solvent such as, for example, an alcohol, e.g. methanol, ethanol,
2-methoxy-ethanol, propanol, butanol and the like; an ether, e.g. 4, 4-dioxane,
1,1’-oxybispropane and the like; a ketone, e.g. 4-methyl-2-pentanone; or
N,N-dimethylformamide, nitrobenzene, acetonitrile and the like. The addition of an

20  appropriate base such as, for example, an alkali or earth alkaline metal carbonate or
hydrogen carbonate, e.g. triethylamine or sodium carbonate, may be utilized to pick up
the acid which is liberated during the course of the reaction. A small amount of an
appropriate metal iodide, e.g., sodium or potassium iodide may be added to promote the
reaction. Stirring may enhance the rate of the reaction. The reaction may conveniently



Cl 2alk\ _NRrV ~(CH2)n W+ NH(CH2)m"' (XII1) (XIl) 2 bx X OR3 Cl1_2al
NRLr\Y u(c :N(CH) N(CH2)m (11c) /\R2 15 The internedi ates of
formula (VI) may be prepared by reacting the internediate of fornmula (VI1l)
with piperidine in a suitable solvent e.g. dichloronmethane. Oo YCH

No- (CH2)n NH-O | ~/J COX (VII) O piperidine CCOCHN /N-(CH2)~ NH2 X (M)
-16- The internediates of fornula (VIl1) nmay be prepared by reacting an
internediate of fornmula (M) with an internmediate of formula (I111), in
the presence of appropriate reagents suely-as

N- (et hyl car boni g @il buti Meedl e;aiubeyﬂangln eme@meﬁ.%ﬁmme mﬁatﬂ@ﬂaﬁwdr ochl ori de

(EDC) and 1-hydr ox nzotr| azol e reaction be perforrred
in the presencet 'BPXrﬁt“{?e?g e§?j’€ﬁ°”ef§1xf“F‘i”é‘fi q-lreé’r'ﬁd @e@ﬁwan?ﬁlbf%v Whit@Rnt

such as, a m xtmereased prdssofel or onet hane and | etrahydrofuran. N R HO ~-N.
}-(CH2) i NH' OO X ~~// 0: * NH (MI1) (110 O ~~ O EDC HO6T oON k
/>-N_j-(CHh, NI _ I~/11 \\~X~/ (V11) \ / R

C._Zalkyl — r\
(CHz)'—NH " eI )

(X1) X ,
R

0
Czalkyl =N If] F\Y
— 0" X/>—NC>—(CH2),, N—(CHy)g @
\\R2

(Il-c)

g) In an identical way, intermediates of formula (II-c) may be prepared by reacting an
intermediate of formula (XII) with an intermediate of formula (X1II), wherein W is an
10 appropriate leaving group as described above.

3

0 , R
C| 2alkyl R \ Y
/k<\: />~— NC>_(CH2)n——W + NH_(CHZ)m : / \

(XI1D) (XID X ,
R

0 R

C] 23.“( $l \ Y
— % )—ND—(CHm — L ) \
(H-C) C

15  The intermediates of formula (V]) may be prepared by reacting the intermediate of
formula (VII) with piperidine in a suitable solvent e.g. dichloromethane.

GO
vIn

piperidine -
SoR *@H

D




10 Internmediates of forrmula (VII1) may be prepared by reacting an
internmediate of formula (1X) with an internediate of formula (1V), wherein
Rl is hydrogen, herein referred to as internediates of fornula (I1V-a), in

t he presence of sodium hydroxide, in a suitable solvent, such as
tetrahydrof um, followed by neutralization with hydrochloric acid and 15
addition of sodiumcarbonate. 0 0O~0\ / OO H N(CI2)Nn NH2 + 0 0/ X C~
(M-a) (IX) 00 xIIll N~\ HO _\ /HN. }-(CH2)~ NHO\ / X~/ (VIIl)
-17- The conpounds of fornmula (1) and sor®-of the internediates may have at
| east one stereogenic centre in their structure. This stereogenic centre

may be present in.an R.0 S.c iguration, . .5 The conpounds,. of. formula
(1) as brenar eafimPrriales oPfeug Ot b hishited 13 S EnE SIREHRARIR oy P
racem ¢ m xt ur eforola EHHhwith arintermedinteof formmlafHl) sio therpzasente P apmopnide anot her

fol I'owi ng art - kiguits s@&hak M-(edlcBbOSRMMY ISV, N-difRt RC S Piopark@iaieNds of formul a

(') may be gonverted int correspond] di aster i-c _salt forms by
reaction wt amo%otljl?' apY? %(C:?ﬁt?% mﬁi?‘&&o’géi%%%%?ee(m'cﬁg 5Pt"Yor s are
subsequent |y sepay betprerforniedin the peescappife basgypuchens triethylamings infarspigablesabyent,

crystal li zati onsyghgk, & Rxt60 aNditN6BHshatk @nd eff@ydbRtn. t here from by alkali. An
al ternative manner of separating the enantioneric forns of the conpounds of

formula (1) involves liguid chromatography,using g.chiral stationary phase.
Sai d pure stereochenicd] | y al Qm derived fromthe

N SO jc forms
correspondi ng pure st€re ch%@y((jﬂ@mi “ of tbe appropriate
starting 15 materials, pr de hat the reacti)eqy occu t eftbospecifically.

Preferably if a specific stereoigger is desi @ sai onpound woul d be
synt hesi zed by stereospecific nethods of preparéti on. Thagse nmethods w ||
advant ageously enpl oy enantionerically pure starting materials.

o 0
EDCHOBT EOJ/O\HJ\C X/>—N<:>v(CHz).,—NH)Ko

2

(Vi

10
Intermediates of formula (VIII) may be prepared by reacting an intermediate of formula
(IX) with an intermediate of formula (IV), wherein R' is hydrogen, herein referred to as
intermediates of formula (IV-a), in the presence of sodium hydroxide, in a suitable
solvent, such as tetrahydrofuran, followed by neutralization with hydrochloric acid and
15  addition of sodium carbonate.

0
) 7o Q‘
Cr i CrOresem < G

(Vi-a) ax

0 0
=N
- O~ L
X
(VII) '




20 The conpounds of formula (1), the pharmaceutically acceptable acid
addition salts and stereoisoneric forns thereof have val uabl e

phar macol ogi cal properties in that they have a histone deacetyl ase (HDAC)
inhibitory effect. This invention provides a nmethod for inhibiting the
abnormal growh of cells, including 25 transforned cells, by adm nistering
an effective anount of a conpound of the invention. Abnornmal growth of
cells refers to cell growh independent 0{7 normal regul atory mechani snms
(e.g. loss of contact inhibition). This inCludes the inhibition of tunour
growt h bot h di r &b doynpbynds afformda (§y adisémadfitieshternediates may halie bf leaseatei at i on

and/ or apopt Oskt§re6gen1€@5}ﬁ1%ﬁnff1€ill' Ltﬁ!ctu?e':'?hik g{%&gﬁiycé{mep% e e&!n{i'nquor
neovascul ari zat | o§| of, tunours. 30 This Invenhtion a 0 provi des a nethod for
i nhibiting tunofft 1%y admini stering an effective amount of a conpound
of the present invention, to a subject, e.g. a mammul (and nore

particul arlysa I LB e - LS

i nvention pr?)vi Egi?‘gipﬁ%{aﬁggsgg@; ?I)Sﬁi’%r"%rf’ﬁg th Pmna{é%e%@%bbéﬁtﬁﬁ%?sgé i/ t he

€ g
adni ni stration S¥CBY BRerye mbxtpres,of ensptigmers.gyhighigan Eﬁfﬁ%ﬁ%@o%fm‘i%thﬁr esent
i nventi on. Exanfillewingfart-khemmresdutivh ipmeedueey. The racerhic bdmpoindsaftforamia (Haotayl i mi t ed

cancer) . pancr et niried BAEING b RARE AR e irte M1 Ot I eI WUEE | e ¢
exocrine pancr e%{‘c“ia@e &%P@ngﬁélﬁ dig; Stleg'ﬂeﬁ-cfﬁu OpaTER? Seeéef@.y S‘?Pé'ialfaef(?'i al

car ci nomas, 18ucétxaaple, byowleetharvp frectiosad kiystaliigitinn erslrths enaminarscre ltstated adenona) ,
prostate cancer tpefdGlottyNikalinNgn ALVARGERHL IS %%»atiﬁ'gqﬂ@éxﬁﬂﬁn?efib Gormb biRYIr s Of

| ynphoi d Ilneage%?&fug gf;ut@ liEEQOCsyII‘ eukem g, B-ce }P n&homa,

Burki tt's | ynphamacuinpliognta (€ imekreligudeomaggnalyeing & giea! HpiPaonous

| eukemi a 5 ( AM_phase. Shigtpoie dtefeotheminalipisoraicdems may elsobydspivedsfrine they ndr one
(MDS), tunmours gfiresgtRSRDFRHY SBleo@EmihllY idnctic tdrmP bR HHRIPRS e §3fing _
rhabdonyosaﬁlgonas%). mel a$ St ih t eratocar chnomas leuFoE‘%l %ft.gmas ..gl 1 omas,
beni gn {uroi  of SERHS BIEied Bathe regetion porlis SisTeRmRRbsY pP ERPVILE WeHORw (o o
advanced br east steragisamey is desigdespidcampiund mavld bosyathgsized by istaspspecifi¢ adder

carci noma and epe@6dsBRbrepahtidnTPHEBe méifod! WGl R ENEHR A PRyEhitiomeridalle

i nvention may be us%g or otlher t her apeuti c purposes, or exanple: a) the
sensitisation oP"f HAHE% V¥EB-adi ot her apy by administering the compound
according to the invention before, during or after irradiation of the tunour

for 15 trea§i NPhLRRHBInds B folni@A{T), 1 pRArhe-ARANNAR St RIddg@PRLMO b Cal

condi tions suc hstgi%oigorr]r%lf%rc’r?(;[n%g glereof have valuable pharmacological properties in that they

have a histone deacetylase (HDAC) inhibitory effect.

This invention provides a method for inhibiting the abnormal growth of cells, including
25  transformed cells, by administering an effective amount of a compound of the
invention. Abnormal growth of cells refers to cell growth independent of normal
regulatory mechanisms (e.g. loss of contact inhibition). This includes the inhibition of
tumour growth both directly by causing growth arrest, terminal differentiation and/or
apoptosis of cancer cells, and indirectly, by inhibiting neovascularization of tumours.
30
This invention also provides a method for inhibiting tumour growth by administering
an effective amount of a compound of the present invention, to a subject, e.g. a
mammal (and more particularly a human) in need of such treatment. In particular, this
invention provides a method for inhibiting the growth of tumours by the administration
35  of an effective amount of the compounds of the present invention. Examples of
tumours which may be inhibited, but are not limited to, lung cancer (e.g.
adenocarcinoma and including non-small cell lung cancer), pancreatic cancers (e.g.
pancreatic carcinoma such as, for example exocrine pancreatic carcinoma), colon



arthritis, osteoarthritis, juvenile arthritis, gout, polyarthritis,
psoriatic arthritis, ankylosing spondylitis and system c | upus

eryt hemat osus; c¢) inhibiting snooth nuscle cell proliferation including
vascul ar proliferative 20 disorders, atherosclerosis and restenosis; d)
treating inflammatory conditions and dermal conditions such as ulcerative
colitis, Crohn's disease, allergic rhinitis, graft vs. host disease,
conjunctivitis, asthma, ARDS, Behcets disease, transplant rejection,
uticaria, allergic dermatitis, alopeciaHreata, sclerodernma, exanthens,
eczemn, der mat oanoers {e.gs coldbetalcarinomlasahieh &5 for sysiphiitdalor ddphirareinyinhaidat osi s,

Kawasaki ' s di segge, , Jzy&raap BhaiS S B i SORRRE sy S ol 0SS and

chronic bronchitis; osI's, uterin
dysfunctional ufi@ouRer Hrr@éaﬁhgeaamg s dymphopyic lepkerniadi-gelt Iymphomay r eat i ng
ocul ar vascul ar Baﬁiu'ﬂmnpﬂmiaudtym@mas@mia@pfatdxmﬂé faegte mpelogenbusiadkemiad 30

choroi dal vegse{gyy, %ﬁaﬁ%maﬁm%ﬁr&@; %?ﬂde?M%EU%Mo% (M@SQZ u'ﬂ{?&? d 4 N9

i mmunosuppr essi ve c t1ons suc ections; i)
treating renal BfEpehyael Sigin @3- fijrosarsamred irbdungsesomis. Belasmmesr s; k)
i nhi bi ting dysf trtddainombs, géunchineage pichs; benikd-tunidur bif thadkim@.ga neur opat hol ogy

for exanpl e Par 5&r£'t§&l:?ntﬁor9als§ ‘Bf"éﬁﬁ c&EnP@rRJ‘@%E&Q%Q@Br%Yc&FQ} ki «[%HJ fhotrl, @

cognitive disor Qr exa1 I Sease or utam ne
rel ated neur onaPYay ERme. %)ef?aé%?q“ﬁ‘g"“?)w CRFRORR-s or ders for exanpl e
schi zophr enil@, bi polar disorder, 5 depression, anxiety and psychosis n)

i nhi biting a newﬁgs&@sm&eco@@hgﬁlst@ﬂ{wna&{mgmrapédqrormhﬁ} Upfiphaier al

sclerosis; 0) tre spl ha atrophy; p) treatl pat hol ogi c
condi tions amenfBEEAMRE( r eat nent by potentiating 10 expr eSS| on of a gene;

q) enhancing gene a) hbe spsitisation) ofiturixuid b radiptiecipp by adeisissringsthe ¢angatndng

parasi tosis such as JuBl:ghi f-tnclinydriBif fefort, Ay & SRk HBH I MnMoibPses the

conmpounds of fornu a g use as a
treating cancer

b) treating arthropathies and osteopathological conditions such as rheumatoid
arthritis, osteoarthritis, juvenile arthritis, gout, polyarthritis, psoriatic arthritis,
ankylosing spondylitis and systemic lupus erythematosus;

c) inhibiting smooth muscle cell proliferation including vascular proliferative

20 disorders, atherosclerosis and restenosis;

d) treating inflammatory conditions and dermal conditions such as ulcerative
colitis, Crohn’s disease, allergic rhinitis, graft vs. host disease, conjunctivitis,
asthma, ARDS, Behcets discase, transplant rejection, uticaria, allergic
dermatitis, alopecia areata, scleroderma, exanthema, eczema, dermatomyositis,

25 acne, diabetes, systemic lupus erythematosis, Kawasaki’s disease, multiple
sclerosis, emphysema, cystic fibrosis and chronic bronchitis;

e) treating endometriosis, uterine fibroids, dysfunctional uterine bleeding and
endometrial hyperplasia;

f) treating ocular vascularisation including vasculopathy affecting retinal and

30 choroidal vessels;

g) treating a cardiac dysfunction;

h) inhibiting immunosuppressive conditions such as the treatment of HIV
infections;

i) treating renal dysfunction;

35 j) suppressing endocrine disorders;
k) inhibiting dysfunction of gluconeogenesis;



medi cine as well as the use of these conpounds of forrmula (1) for the

manuf acture of a nedicanent for treating one or nore of the above nentioned
conditions. The conmpounds of fornula (1), the pharmaceutically acceptable
acid addition salts and 20 stereoisoneric forns thereof can have val uabl e
di agnostic properties in that they can be used for detecting or identifying
a HDAC in a biological sanple conprising detecting or neasuring the

formati on of a conplex between a | abell ed conpound and a HDAC. The
detecting or identifying nmethods can use']c(:)()rrpounds that are labelled with 25
| abel Ii ng agent s $Hudizatang amadiopitisixigy s xanepie Pariesson sldisease scamuropathsvgnces,

| 'um nous  subst ancespa RiQlts i RIS difrad: 16r &xadhIe] AHARES disesat Bde 1251,

1311 33H and 14C. Enz are usual | de detectable by conjugation of an
appropri ate substratpéggﬁfweri’lﬁte#ﬁ?*ﬁ‘};‘a@%e?ﬁ/ses a detectable reaction.

Exanpl es thereof mdteatihg ps¥chiatrigxisarsiens forlsrampleshiacothomiadbipadar disorder,gl ucosi dase,
al kal i ne phogphat as%prggfogﬁngfg@em@pgcmlsgte 30 dehydrogenase, preferably

hor ser adi sh per oxi daéveg.The | um n(l)lrs §uti)sta ces ipcl ucile, 'fgqu éxanpl e,

lumi nol, 1umi nol 8&rTYYHRE AR oMy UL PRRPIOBY T BAMA CARY SRR P St e

Bi ol ogi cal sanpl es cderobig defi ned as body tissue or body fluids. Exanples of
bo;:ly fl uiddsharfa Epr@&;@gﬁhﬂ%usédw}ag@phw ood, pl iasmﬁ, serulm uri Ine, Sput um
saliva and the like. 3 n view of their use r 0 i.cal properties,
t he subj ect corrpoﬁ%dr?tf?&)? }‘Sépattfog(ﬁﬁ,ﬁoﬁ{}%ﬂ‘sﬂf’@{’@é? ???ﬁgeﬁﬁyaﬁ’(’?‘r%@@tﬂgi cal forns
for adm ni si®ation psuppswesiagee. To prepare the pharnmaceutical conpositions
of this inventiong) aph#theednkMRrappoUNt of a particular conpound, in base or
acid addition salt f@}r!r@ asd.the active ingredient is conbined in intinate
admi xture with a PhaPHEd8A%POETRIS accept abl e carrier, which carrier may
take a wi de vari ey tGatingpernsitogie pechds mglais t he form of preparation desired 5
for adm nistration. These pharmaceutical conpositions are desirably in
unitary dosage orm.suitabl e .preferabl for .adm ni st ion orally,
rectally, pggcu?‘gnr?ce_’oue e %OI?VCB?/O% %sﬁfr%éeﬁ?’ eex:gfnp?uﬁldse%tﬂﬁ:’%nﬁlfa @?‘;’T k&l e, in
preparing the cOfeRg asivsHes thg ugsoffthesrrompeunds phformula) for the manufactuse of a

phar maceut i cal fiedi¢atneiByr Rt S FHe @y @bz of the Abds mehtidne®¥cnbioss. water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as
10 suspensions,_syrups, elixirs and solutions; or solid carriers such as
starches, sugar 5h¢ copgenndnof fommsila dathe sharmasseisaly acgenigbin asigradditiomsaligaitk s and

t he |ike in2@ hesteadisnetic foomsldgRof cap hive Salushdgdiapgnesic arpeitiadih lasthePemdese of

t hei i I R £ ; | apst 15
havant ageous. or SF2 B ShEdhy haek Bl DRCH £ ARRUASh AP SRR, LORATRE!
carriers are oPVNGHIEIG thedprmatienf acamples betvi¢es 2 dabelled spmreynd anda HPAE- carri er
w Il usually conprise

The detecting or identifying methods can use compounds that are labelled with

25  labelling agents such as radioisotopes, enzymes, fluorescent substances, luminous
substances, etc. Examples of the radioisotopes include '*°I, 1311, 3H and "C. Enzymes
are usually made detectable by conjugation of an appropriate substrate which, in turn
catalyses a detectable reaction. Examples thereof include, for example, beta-
galactosidase, beta-glucosidase, alkaline phosphatase, peroxidase and malate

30  dehydrogenase, preferably horseradish peroxidase. The luminous substances include,
for example, luminol, luminol derivatives, luciferin, aequorin and luciferase.

Biological samples can be defined as body tissue or body fluids. Examples of body

fluids are cerebrospinal fluid, blood, plasma, serum, urine, sputum, saliva and the like.
35

In view of their useful pharmacological properties, the subject compounds may be

formulated into various pharmaceutical forms for administration purposes.



sterile water, at least in large part, though other ingredients, to aid
solubility for exanple, may be included. |Injectable solutions, for exanple,
may be prepared in which the carrier conprises saline solution, glucose
solution or a mxture of saline and 20 glucose solution. Injectable
suspensi ons may al so be prepared in which case appropriate liquid carriers,
suspendi ng agents and the |i ke nay be enployed. In the conpositions
suitabl e for percutaneous adm nistration, the carrier optionally conprises

a penetration enhanci ng agent and/or a st abl e wetting agent, optionally
conbi ned w th Baprepid the pleidhacewtizsl compasitionnafithis mvemionian effeqivogoouni ans, whi ch
25 addi tives dopRhilaf asBusl, H S JriaGa MditdelsAl i, A the GEf Ve Hgrddnt 8e skin. Said

additives may facilitate the admni,stration to the skin and/or. .may be

hel pful for prefPAPIMHE " ARmHeaigtre i apoarereytcaly ¢ireRePlemssititons may be
adm ni st er ed i ncavier ingyiikevawisle variey of forss dependingiorttbe fomh op prepangtiondesired pot - on or
as an oi nt ment . fo38hnlikisttatiof SRR pRArindcAHAPINPER RS afeQeiRbITH @lifryiddgage

af orenent i oned Iphar eutical, conpositions @n dolfya e unit Lyor{pgfor ease of
adni ni strati on SAYSHR ’@f?ﬁr?vy’g?r graton gl preeally, PEreyieqys s Oied i n t he
speci ficati on apaenteralinyestibre Fei axamplf.en grepaging the spwpdsitipns idiost desage fomi,t s

sui tabl e as unin@bythd QSRADMEmMRBERi0al Wi nfa9 BE &hplbytd, AcPACREERMPleNRatequUant i ty
of active |ngre§| ept . ca}l uﬂsat t?l Eo. roduce.t & d%5| red.t herapeutic effect,
in associ ati on 8% ¢l 3i¢pko &ﬁ‘ﬁ'? W‘Bﬂ’ﬁf?ﬁﬁc‘?gﬂf" {1 RERPPHEF SY"B8npl es of such
dosage uni t 16 orswspensiens, syaipb.etixirs(and edlutivns gr slid carters such anstarches, sbgacs, s) |

capsul es, pi || skaoRQWEheEanRR 6 disif{?efgﬁfiﬁﬁ agehtShRIGhANEn B0 kdst bAFbwders,

suspensi ons, tea}ﬁsogé)nfgsl S ai)%gl espoonful s and the |ike, and segregated

mul tiples t her €01 Apsule af% € skilled in the an could easily determ ne the
effective anmount fromthe test results presented hereinafter. In general it

[ s/ ﬁont emﬂ)at edBdchat ofthtihedseip@udiningstrhiion, @bIE® edd (?éﬁsule?i’@p%éntﬂd@llﬂo@t be/ L rom 0. 005
ng/ kg to i i ant | . 0. 00. g to 10
ng/ kg body \aserg%%ltb %@gxn&%%%%p“ﬁ?g%ﬁ g’tvg}"{hpc a% %ﬁnﬁ’hﬁ’@*‘;&‘?ﬁ% © rrf%’cigg red dose as
two, three, foutbverslhgmplogedptosparerterakcompesitings.ithprcarrienydusually compisgghout  t he
day. Said sub- dasitswiteryatheastin taigel pait,ahbugh othiey ifgrelihdg® aldolbilitf o exanpl e,

containing 0.5 Q gq, ‘ﬁ'ﬂ?ﬂl . i . (o) . Ve
i ngredi ent per &%HPI? sgée 8@'%9%5%?&2%’[%g?{%g%é%%%%fﬂg%ﬁghbﬁ%@nt
i nvention a conif fARHST GPMBfSensalipselutipm ighiress soluiianior a pvewrR ef salikgandancer agent
IS envisagezl egpesd salutipn, figectabdecsugensiond By alsé1Bg prefared in shiectdsecal |y in the

reatment of capsebalided ket disERRESeenkani B IkORa) EAAIIERE 1RGe! he above
condi ti ons, thg?%o nourlfil'g of 't He S?nvegt %eéln,rra, be a}t_ ) ' e,
compositions suitable for percutaneous administration, the carrier optionally comprises

a penetration enhancing agent and/or a suitable wetting agent, optionally combined
with suitable additives of any nature in minor proportions, which

25  additives do not cause a significant deleterious effect to the skin. Said additives may
facilitate the administration to the skin and/or may be helpful for preparing the desired
compositions. These compositions may be administered in various ways, €.g., as a
transdermal patch, as a spot-on or as an ointment.

30  Itis especially advantageous to formulate the aforementioned pharmaceutical
compositions in dosage unit form for ease of administration and uniformity of dosage.
Dosage unit form as used in the specification and claims herein refers to physically
discrete units suitable as unitary dosages, each unit containing a predetermined quantity
of active ingredient, calculated to produce the desired therapeutic effect, in association

35  with the required pharmaceutical carrier. Examples of such dosage unit forms are
tablets (including scored or coated tablets), capsules, pills, powder packets, wafers,
injectable solutions or suspensions, teaspoonfuls, tablespoonfuls and the like, and
segregated multiples thereof.



advant ageously enpl oyed in conbination with one or nore other nedicinal
agents, nore particularly, with other anti-cancer agents. Exanples of

anti-cancer agents are: - platinum coordination conpounds for exanple
cisplatin, carboplatin or oxalyplatin; 20 - taxane conpounds for exanple
paclitaxel or docetaxel; - topoisonerase | inhibitors such as canptothecin
conpounds for exanple irinotecan or topotecan; - topoisonerase ||

i nhibitors such as anti-tunmour podophyl | gioxin derivatives for exanple
et oposi de or teniposide; 25 - anti-tunour vinca al kal oi ds for exanpl e
vi nbl astine, vincristine or vinorelbine; . - anti-tunour nucl eoside

derivatives forThoseskiled inthe artienuisd esilyi determpiagibe eifistivrcamount fogpibe festapiulie: -
al kyl ati ng agengresestedhercitafiot. lif gegeral ity Sorddnthladed thit b Kiefapeutiesllyf efectax anpl e

cycl ophosphanmi Pﬁm’fé §w§ t unour

ant hracycl i ne %I vgwl\rl/es bOO%ﬂ%@dQﬂﬁgﬂ%&; in éh‘t@ﬁd lnf}%mwl%dm dar ubi ci n

or nitoxant rone’0 E’@%Wt'i‘%b&jl?oéx weight. sy be #PPIOPHaE EPzatﬁith‘BSte” %strogen

recept or ant agonaquinted daxe asmtogthide)foures imotegabdoses & apmop: ﬁzﬁl@ﬂﬂo bout exanpl e
<] riaeed il g |

tamoxifen, toreg §5NEsiq be%%'nf g'ﬂgfor&aﬁtle?%%lt%sa% Pﬁ@ gﬁgu?am - aromatase

|nh|b|tors such as. exenes nastrozo ézole -
di fferenti ati ng-CAGEHES- %tﬂéﬁo mg and in papicpler 10mg ‘é?r?pﬂm@og?ﬁﬁ“’? E‘ﬂeﬂﬁpt@ehm d
nmet abol i sm bl owltidospgafpent s (RAMBA) for exanpl e accutane; - DNA net hyl
transferasejg nhibitors for exanple azacytidine; -22- - kinase inhibitors for
exanpl e fIavop i do] b nesyl ate or t&lr ansf er ase

i efitin syl
CARD Lot s P oAt SR A ehiop P B iR ot DAL nhibtor i
ubi qui ti n- pr ot emstherenpcintanagent io envasagatipéspeciadly dadss asamedisine, Womdel i s. The term

"plati num coor dj, %ﬁdaﬁ?uﬁﬁ@ﬂ?&ﬂ%toﬂén&ﬁ&%lﬁ@d’ﬁbéﬂserso denote any tumour cel |
growt h inhibiting platinum coordination conpound which provides platinumin

the formof an ion. 10 The term "taxane conpounds" indicates a class of
conpounds hvi npr thedreatzeniro thejahaye candifionmtlzredmpainds efdhe inventiordmay beed fr om
extracts from cgimdgBousBRaIpRYedih cHB¥In4tibAXith bne or more other medicinal agents,
more particularly, with other anti-cancer agents. Examples of anti-cancer agents are:
- platinum coordination compounds for example cisplatin, carboplatin or
oxalyplatin;
20 - taxane compounds for example paclitaxel or docetaxel;
- topoisomerase I inhibitors such as camptothecin compounds for example
irinotecan or topotecan;
- topoisomerase II inhibitors such as anti-tumour podophyllotoxin derivatives for
example etoposide or teniposide;
25 - anti-tumour vinca alkaloids for example vinblastine, vincristine or vinorelbine;
- anti-tumour nucleoside derivatives for example 5-fluorouracil, gemcitabine or
capecitabine;
- alkylating agents such as nitrogen mustard or nitrosourea for example
cyclophosphamide, chlorambucil, carmustine or lomustine;
30 - anti-tumour anthracycline derivatives for example daunorubicin, doxorubicin,
idarubicin or mitoxantrone;
- HER?2 antibodies for example trastuzumab;
- estrogen receptor antagonists or selective estrogen receptor modulators for
example tamoxifen, toremifene, droloxifene, faslodex or raloxifene;
35 - aromatase inhibitors such as exemestane, anastrozole, letrazole and vorozole;
- differentiating agents such as retinoids, vitamin D and retinoic acid metabolism
blocking agents (RAMBA) for example accutane;
- DNA methyl transferase inhibitors for example azacytidine;



trees. 15 The term "topi sonerase inhibitors" is used to indicate enzynes
that are capable of altering DNA topology in eukaryotic cells. They are
critical for inportant cellular functions and cell proliferation. There are
two cl asses of topoisonerases in eukaryotic cells, nanely type | and type
1. Topoisonerase | is a nononeric enzyne of approximtely 100, 000

nol ecul ar wei ght. The enzyne binds to DNA and introduces a 20 transient

si ngl e-strand break, unwi nds the double lix (or allows it to unwi nd) and
subsequently reseals the break before dis¥ociating fromthe DNA strand.

Topi sonerase |1 hagingsesinkipitess forexamaleiflovopefidag,dmptémb mwesylate drigefsinites t he

i nduction of DNA st riameékyltlangakss imhibiloRe formation of free radicals. 25 The
term "canptothecin c I ﬁBrAQsl" iLiﬁ)rsused to indicate conpounds that are rel ated
to or derived fromf’t e pareﬁlf canpt ot heci n conpound which is a

wat er - i nsol ubl e al kanubitprs af e upisgitihporigastnee reMiwee 5 example (eleadeior heci n

acum nat a ansl t he-l ndhnadlist r ee Not hapodytes foetida, The term

"podophyl | ot oxi n conpounds” is used to indicate conpounds that are rel ated
30 to or derived fromthe parent podophyl|otoxin, which is extracted from
t he mandrake pliierm “phdinpra cogrdiggiion corppaynd” iy Pseé Berein kedespta any tmoysely t o

i ndi cat e conpougdetiihidbiting platirindoeidinatich compélmt WheH pfovide’ sixtinuach theof t he
periw nkle pl anton(ilg}moﬁosea). 35 The term "al kyl ati ng agents" enconpass a
di verse gr ou‘g of chem cals that have the comon feature that they have the
capacity tol€ontribute, under physi ol ogi cal conditions, alkyl groups to

bi ol ogi cal | y vi Tkd temattixanodoapoles” fdivhteds cladlof colipbiindsbsling tBStaxak rihfle nor e

| port ant agent &< iGhd Afuddl6 o el ORI LR . g}%t'&esra%@%ﬁa& the

active al kyl ati g noleties are generated 1 n vivo er co gradative
reactions, sonB®8f which are enzymatic. The nost inportant pharnacol ogi cal
actions of the alkylating agents are those that disturb the fundanental

mechani Sms ¢ONCeRdesh 4bdidmeraseinhibféd! i% Ils%ii%ti:hcﬂ&té Sz Pislthat e Qipabllor Synt hesi s
and cell divi si oln., TB cg&?m t% T alk ?gl n a%gqts_to |nte"1fere wi th DNA
function and i ntEgRe ﬁfﬁ-t i ?@ares?tme ® %Yia?rgm Y& imRorRtsFidEs the basis
for their therapactonsarsipll potiferatins Therd afedwo plassgs of topbisemeraseoiieakarymtioper t i es.
10 The term "antdis tidmBly typd M it HEE TopGisdiftdsy Pis h WRom&RIEREnRSraNt i bi ot i cs
obtained from the funﬁqui %en% ﬁeu LGus, var. cae |ust? dc{.he(l&c{
derivatives,  chiPERIRTL 100 U5 silerRRgveiet e e PR oA and ibedvessa wi ¢ h an
unusual sugd?, tensisutsglerstrandlireakcimandnds yhealogfily hadisi(atiaows it to unwind) and

subsequently reseals the break before dissociating from the DNA strand. Topisomerase

II has a similar mechanism of action which involves the induction of DNA strand

breaks or the formation of free radicals.

25  The tenm “camptothecin compounds” is used to indicate compounds that are related to
or derived from the parent camptothecin compound which is a water-insoluble alkaloid
derived from the Chinese tree Camptothecin acuminata and the Indian tree
Nothapodytes foetida.

The term “podophyllotoxin compounds” is used to indicate compounds that are related

30 to or derived from the parent podophyllotoxin, which is extracted from the mandrake
plant.

The term “anti-tumour vinca alkaloids” is used to indicate compounds that are related
to or derived from extracts of the periwinkle plant (Vinca rosea).

35
The term “alkylating agents” encompass a diverse group of chemicals that have the
common feature that they have the capacity to contribute, under physiological
conditions, alkyl groups to biologically vital macromolecules such as DNA. With most



| i nkage. 15 Anplification of the human epidermal growh factor receptor 2
protein (HER 2) in primry breast carci nomas has been shown to correl ate
with a poor clinical prognosis for certain patients. Trastuzumab is a

hi ghly purified reconbi nant DNA-derived humanized nonocl onal 1gG 1 kappa
anti body that binds with high affiniity and specificity to the
extracel lul ar domain of the HER2 receptor. 20 Many breast cancers have
estrogen receptors and grow h of these t urs can be stimulated by
estrogen. The ternms "estrogen receptor antagonists" and "sel ective estrogen
recept or nodul aPbthemorgimpartanichgenss sugltlasche nitreesmrpastands 4nd thayhirgsoereassthe

estradiol bi ndmﬂi@e hIRy1athR rRSdtieOFE PeneRER M @0 a(ﬂER)ompﬁ@Idegradawe RadtibRgen
e O o Lot oML e RO THE Pk iy SRS Syich SOBAGR A LNe

t hr ee- di nensi on ape i rece to the
estrogen res ponﬁli(Y/lémlﬂlaéWésrﬂfe thrithat élﬁmlbl‘ﬁ!@ fupdamentek mes @wwancemdrwﬁh t he
princi pal 305” Cecl[}frolﬁ'érﬁtﬁ‘dﬁhﬂbdrg@lﬁmmﬁﬂﬂedl@nﬁ caNdivision VIBe Sdpadity®f adr enal and
ovarian androge one SL. oSt er one. ens
(estrone and es?ﬁﬁéﬂ%%)g §s (6 Iﬁ rteéer%]rra étg&éﬁ 8"1?6 é’l% r?ﬁdz’F %{Pﬁ}tefags

Estrogen depri VHQSP‘?ﬁrPfQ"Fﬁe&)@Q haséy fortheinberapents Wi‘@a@PPS@ﬂd fon sapy Q/féh?IUHXIF s an
effective and sebetdsi ve treatnment for some postnenopausal patlents wth
hor nrone- dependent breast cancer. 35 The term "antiestrogen agent” is used
herein to include not only estrogen receptor antagonjsts and sel ective
estrogen red@pt dhe KBy (ANt BReur prihragycling dsrivAtiKgs3 SEMRTH AEibiogiFsobipdned fogc yssed
above. -24- Thethedngus' Shiepf usduk vat idagusaginhedrdefintioapamtaceised by hatdng hat can,
in various ways i on.
Vitamn D and r tee%rfdﬁ'gil}l ds ngrs%%kdrﬁ%&{ntﬂd Jn%%fagygﬁ %ag?ogl?'ﬂ?ggga‘lﬂhj $3§2{ atgl?ng growt h
and differentiati38of a wide variety of normal and malignant cell types.
Reti noi c acid netabolism bl ocki ng agents (RAMBA's) 5 increase the | evels of

endogenous fgti mpﬁﬁ@aﬁbﬁénmhmn'em&m ré;\nﬁfa%be& &rfeerﬁ@HEmhat ed

catabolismof reti noj ¢ acid g1y ation c t he nost
conmon abnor mal PRPEE Teﬁtﬁﬁﬂﬁ?@asﬁ‘%@% o¥m t‘l—ffﬁéﬁ"ré’f‘%ﬂp&?'i 'ﬁ“’ A1t he

pronot ors of sefwctrath mtens Trastunsnadlid ahighly msé'm(tread:rebianNAl-dm&td vajti on of
the invol ved geRgganizEdoh&IdNhl IBNA‘kJiSE{a mlbo&yrt@e%fnemﬁﬁmgm mmyws is used to

i ndi cat e conpounds..t.hat act |ca i nhibition of DNA

net hyl transfer &‘?@ﬁEWJOFI'g&é??Cﬁ%‘ﬁ?gIﬂmg‘P Eun & Bi%essor gene expr essi on.
The term” k2hase inhibitors" conprises potent i nh| bitors of kinases that are
i nvol ved in Many breast cancers have estrogen receptors and growth of these tumours can be

stimulated by estrogen. The terms “estrogen receptor antagonists” and “selective
estrogen receptor modulators™ are used to indicate competitive inhibitors of estradiol
binding to the estrogen receptor (ER). Selective estrogen receptor modulators, when
25  bound to the ER, induces a change in the three-dimensional shape of the receptor,
modulating its binding to the estrogen responsive element (ERE) on DNA.

In postmenopausal women, the principal source of circulating estrogen is from
conversion of adrenal and ovarian androgens (androstenedione and testosterone) to
30  estrogens (estrone and estradiol) by the aromatase enzyme in peripheral tissues.
Estrogen deprivation through aromatase inhibition or inactivation is an effective and
selective treatment for some postmenopausal patients with hormone-dependent breast

cancer.

35  The term “antiestrogen agent™ is used herein to include not only estrogen receptor
antagonists and selective estrogen receptor modulators but also aromatase inhibitors as
discussed above.



15 cell cycle progression and programred cell death (apoptosis). The term
"fanmesyl transferase inhibitors” is used to indicate conmpounds that were
designed to prevent famesylation of Has and other intracellular proteins.
They have been shown to have effect on malignant cell proliferation and
survival. 20 The term "other HDAC i nhibitors” conprises but is not limted

to: - carboxylates for exanple butyrate, cinnam c acid, 4-phenylbutyrate or
val proic acid; - hydroxam c acids for ei_ﬁ[rpl e suberoyl anilide hydroxam c
acid (SAHA), 25 piperazine containing SAHA anal ogues, biaryl hydroxanate

A-161906 and i t $he tem Hsliffesenfiptingiagents” eneompags pompAY)Ys that e, inMgEiouseYayal one-
anal ogues, bi cyihibit céll ptbhifdtatibhycha trdyeeat fi@entiati che ¥itan@iy ID0aqa MétiEl6ids 4pekddwhl ,

PXD- 101, sul fongm ] i i L 4. .. } Fn A
(TSR) oxant | at b Stk Ibe R e sl fengh B lorEHae Yy B
m car boxy ci nnaffiddnaignagt af tyyes Retinaisacid reetaholigm plogkipg agetBBAMBRS) hy dr oxani ¢
aci ds, trapoXi ninchysdtieiarisof aclogenamatingidacidCB0nKibhing Nkt dykkcibmd Phsgazoyl - and
heteroaryl - hydpoxam &, %Bﬁs?nsofr&%ﬁ(ﬁﬁﬂperat es and mal onyl di ami des; - cyclic
tetrapeptides for exarrpal e trapoxin, apidicin, depsipeptide, spiruchostatin-
rel ated conpounds, RedFK-228, sulfhydryl-containing cyclic tetrapeptides 35
(SCOPs), hydr oxBNiAcmalkyildliofi Olitingdsnate i@hoay the ndsticdinmadp alfforidBied inhMRay , TAN- 174s
and azumam des; .- ] 3 r 27 | - - depudeci n.
fleﬁﬁ{ﬁ%lg! ?—%?lsrqgﬁlyf;aﬁé;n \glglﬁﬂq' BUIL roh@to?s c§ sa&teﬁéegegﬂl‘%lﬁg%}ly

-25- The term"” 'S of e ubl I N-prot easong_pat is used to
indentify ¢BnpsSefiredwitinacHyatign of thejavelugd gahes glhgdut, DAY Bthyitrepsderpss| ar
protei ns in theinpibobdre’ais osed to indivat coshipognds elat act thedugh pieagrudcatogicyl iphibitied ns. 5 For
the treatment Obe§ARGRINy PseANRAH RISHAGGHUT Ui L pleliBr RhESERLssibRvent i on may
be admnistered to a pglti ent as gesc}i ed abové,®Fn c{)%&lunct isf)ln with
irradiation. Irradiation means ionising radiation and in particular ganma
radi ation, espedhetkiny kifast inkihitdrs edmpryses bdtm'mhibaoxgsef kngtoths agrinfjved in
radi onucl i dgs. tE@tc[yae&og@ssmm&ogﬁﬁnk@éalydeatikh%obtagié}d' ation of 10 the
tunmour by radionuclides can be external or intérnal. The present invention
also relates to a conmbi nation according to the invention of an anti-cancer
agent and a HDADhd tatni Harneyltansferasd inbipitos” ishusedi to indivate gpmpounds that were

designed to prevent farnesylation of Ras and other intracellular proteins. They have

been shown to have effect on malignant cell proliferation and survival.

20
The term “other HDAC inhibitors” comprises but is not limited to:
- carboxylates for example butyrate, cinnamic acid, 4-phenylbutyrate or valproic
acid;
- hydroxamic acids for example suberoylanilide hydroxamic acid (SAHA),
25 piperazine containing SAHA analogues, biaryl hydroxamate A-161906 and its

carbozolylether-, tetrahydropyridine- and tetralone- analogues, bicyclic aryl-N-
hydroxycarboxamides, pyroxamide, CG-1521, PXD-101, sulfonamide
hydroxamic acid, LAQ-824, LBH-589, trichostatin A (TSA), oxamflatin,
scriptaid, scriptaid related tricyclic molecules, m-carboxy cinnamic acid
30 bishydroxamic acid (CBHA), CBHA-like hydroxamic acids, trapoxin-
hydroxamic acid analogue, R306465 and related benzoyl- and heteroaryl-
hydroxamic acids, aminosuberates and malonyldiamides;
- cyclic tetrapeptides for example trapoxin, apidicin, depsipeptide, spiruchostatin-
related compounds, RedFK-228, sulfhydryl-containing cyclic tetrapeptides
35 (SCOPs), hydroxamic acid containing cyclic tetrapeptides (CHAPs), TAN-174s
and azumamides;
- benzamides for example MS-275 or CI-994, or
- depudecin.



15 The present invention also relates to a conbination according to the
invention for use in nedical therapy for exanple for inhibiting the growh
of tunour cells. The present invention also relates to a conbinations
according to the invention for inhibiting the growth of turmour cells. 20
The present invention also relates to a nmethod of inhibiting the growh of
tunour cells in a human subject which conprises admnistering to the

subj ect an effective anount of a conbination according to the invention. 25
This invention further provides a nmethod™0r inhibiting the abnormal growth
of cells, including transformed cells, by adm nistering an effective anount

of a conbinati O'Phe t@zﬁ?@ﬁlﬁ'&&% 6f%etu|8§uinﬂ ?d?éak&ﬁk m\ﬁ ﬂfsﬂ%té‘#x@éxﬁﬁ“' agent and
HDAC i nhi bi t or %nglg stere Mﬂ‘ %F arate or

uni tary conposi f‘? E‘}ds ‘{!iﬂébr‘?t“?r&‘ft‘? tﬁ“’%‘? L Bﬁemsll?l H@tq ®er case,
the two conpounihsluding tellsgclachgidaiost poteids.wi t hi n a period and in an anmount and

manner that §s sufficient to ensure that an advantageous or synergistic

ffect hi d that th ferred mefhod and
or der of *adm ni EAR TeBiTeRLel gt aRT GEGIEP GoHD gL SRBRLPLT AT REE mes | or

each conponent adminisiered toramatient podes@ibedwbiove, dreqeajudction withérrgsization. duadiationt her
nedi ci nal agent madid idillsfg ramiob bidAih pRELIE gaﬁﬂmdaiaﬁsxe @gﬂmallﬁﬁm emitRHbg Of

adm ni stration, ..the riicul ar r eat ed rtlc | ar host
being treated. & %Q‘%r%u%oﬁ@}f% lamgﬁgf"sgfah%rg PR g%yaﬂedﬂg e - 26-
dosage amouh?s ﬁlnanwgbmdlemh@fécwel&meylabmtuémﬁlned by those ski I I ed in the
art using conventional nethods and in view of the |nformat| on set out

ner el T DS S TR NIRRT Lo
exanpl e 50 to 48&0- %g‘lememqaéﬂﬁ mhxlbyorfamorcbﬁz&tprt@tmwnﬁm a dosage of about 75

ng/ n2 and for carboplatin in about 300ngi n2 per course of treatnent. The

taxane compOUNdr s AN AL AGRAUS o @dL DLl BB ol R PR8ISR P k00

ng/ n2, particul mlgﬂlth@apy &ae’fmp&é@nmhlhltlag@es@g@‘affmra%mllsl75 to 250 ny/ nR
and for docetaxel in about 75 to 150 ng/nR per course of treatnent. The

t ot heci f 0.1t
300" 15 mp por  SAre iRCRIKARE ARG YA Bl SR B A RRGIE T 0 1 1o

300 ng/nR, par P mnafheﬁrqvﬂhoffrlmwatc@ésan in a dosage of about 100 to 350
ng/ n2 and f@d topotecan in about 1 to 2 ng/n2 per course of treatnent.

The present invention also relates to a method of inhibiting the growth of tumour cells
in a human subject which comprises administering to the subject an effective amount of

a combination according to the invention.

25  This invention further provides a method for inhibiting the abnormal growth of cells,
including transformed cells, by administering an effective amount of a combination
according to the invention.

The other medicinal agent and HDAC inhibitor may be administered simultaneously

30  (e.g. in separate or unitary compositions) or sequentially in either order. In the latter
case, the two compounds will be administered within a period and in an amount and
manner that is sufficient to ensure that an advantageous or synergistic effect is
achieved. It will be appreciated that the preferred method and order of administration
and the respective dosage amounts and regimes for each component of the combination

35  will depend on the particular other medicinal agent and HDAC inhibitor being
administered, their route of administration, the particular tumour being treated and the
particular host being treated. The optimum method and order of administration and the



The anti-tunmour podophyllotoxin derivative is advantageously adm nistered in
a dosage 20 of 30 to 300 ng per square neter (ng/nR) of body surface area,
for exanple 50 to 250nmg/n2, particularly for etoposide in a dosage of about
35 to 100 ng/n2 and for teniposide in about 50 to 250 ng/ n2 per course of
treatnment. The anti-tunour vinca al kaloid is advantageously adm nistered in
a dosage of 2 to 30 25 ng per square neter (ng/nR) of body surface area,
particularly for vinblastine in a dosage, ,of about 3 to 12 ng/n2 , for
vincristine in a dosage of about 1 to 2 Mfg/n2 , and for vinorelbine in
dosage of aboutdos@etmo®0s ang/regmpean be cradidyedeteiminedbit thesaskilledia thertiusinginour

nucl eosi de der i d6aldnUbhal MeBI4ANA AORIMSH the iRBHhAloR s@ bRGheleh, @ dosage of 30 200
to 2500 ng per square neter (ng/n2) of body surface area, for exanple 700
tol 500 ng/ n2, particularly for 5-FU in a dosage of 200 to 500ny/nR, for
genci t abi ne i nThe plRsigwm eowsdination yemBOOd is@dvep@eeony)y adminisidrefl dva dnsggeof t abi ne in
about 1000 t9 25G00mg1Ekr bfiaRheté @Mb/HL) SThody RFhd¥RHh; fodxarhPle 58kdadoatgmy agents
such as nitrogen nuB%;la

d or, nitrasour i dvant ageous adm.nistered in a
dosage of 100 t&"% zﬁéorﬁg?latéﬁlﬂgggwﬁ%‘%gawlﬁgg?l %?%BSﬁy%éa&Pf%%bgm area, for
exanpl e 120 to 39osmy/pepcousapftrestment |y for cycl ophosphani de in a dosage of
about 100 to 500 ng/n2 , for chloranbucil in a dosage of about 0.1 to 0.2

ng/ kg, for -27-~carjuustine in a dqsage,of about..150 to and for
ot i ne i a HEaaans torbouldls nGaRAHG mrlr%?fﬁdemg%?sa o 68 M e pert0
The anti -t ubbursaase megtirg M of brdyisyrface gea, ifey examm {xlgeUmEd appiciiadY ered in a

dosage of 5 10fof puciltaxdlth Aikags @Oaboet 178 t€250(ighhBN ferfdobsakyl ia ubdubeeioar ea, for

exanple 15 to 6 @4 Radety y for doxorubicin in a dosage of about
40 to 75 rrg/er,%foor g‘%ﬁnor G’lﬁ)}fgkgrtlﬁlgdrtl a dosage of about 25 to 45ng/n2 , and

for idarubicin in a dosage of about 10 to 15 ng/nR per course of treatnent,
10 Trastuzumab Tl caslptathbdyempluid ia ddvamthgebasedlniisteredl msaipeage bf A1 todt0bnyg per

square netefs ( A0 S ARGy aft | arl % 360 4ng/ n2 per
course of treatﬁgﬁaﬁwgﬁﬂﬁgstégﬁen %@ﬁe{mf}’s 0gf;léva taﬁéous%g/ma’dm,ni stered
in a dosage of Rapisylery farifinptsean i desage of dhepd A8 tonty O ae/m ragd Sof temokeGi™P  agent
and the condit i aboutietb Agng/memet eclrse bAnaménen 15 i s advant ageousl y
adm nistered orally in a dosage of 5 to 50 ny, preferably 10 to 20 ng tw ce
a day, continuing the therapy for sufficient tine to achieve and maintain a
t her apeutic ef f@H@t‘woélﬁ?ngﬁ@’llP@x‘éd'ﬁ%‘fﬁ‘&eg‘éB‘H@Ptﬁg"'&iﬂ% Himupigtered npdosass i a
dosage of  2boutf 30@@0@@pr aqwlaynetermg/hﬁ)ﬂfmgiﬁsluefaaehaadpyethple§0tq‘i cient tine
to achieve and ;sRisRt*abdi@lah) &r ARBSideGn £Hds8ELof 262 £ Q80 Ie/m Sn@flYant ageousl y
adm ni stered or al.hélm n %020 dozsqge of about IfrTl% once a day. Droloxifene is
advant ageous| y SRiR{sifiedR EhonipOdp 43 Re/my, per course of tréatment.

The anti-tumour vinca alkaloid is advantageously administered in a dosage of 2 to 30

25  mg per square meter (mg/m?) of body surface area, particularly for vinblastine in a
dosage of about 3 to 12 mg/m? , for vincristine in a dosage of about 1 to 2 mg/m’ , and

for vinorelbine in dosage of about 10 to 30 mg/m” per course of treatment.

The anti-tumour nucleoside derivative is advantageously administered in a dosage of

30 200 to 2500 mg per square meter (mg/mz) of body surface area, for example 700
t01500 mg/m’, particularly for 5-FU in a dosage of 200 to 500mg/m’, for gemcitabine
in a dosage of about 800 to 1200 mg/m” and for capecitabine in about 1000 to 2500
mg/m2 per course of treatment.

35  The alkylating agents such as nitrogen mustard or nitrosourea is advantageously
administered in a dosage of 100 to 500 mg per square meter (mg/m°) of body surface
area, for example 120 to 200 mg/m?, particularly for cyclophosphamide in a dosage of
about 100 to 500 mg/m? , for chlorambucil in a dosage of about 0.1 to 0.2 mg/kg, for



a dosage of about 20-100ng once a day. Ral oxifene is advantageously

adm nistered orally in a dosage of about 60ng once a day. Exenestane is
advant ageously admnistered orally in a dosage of about 25ng once a day. 25
These dosages may be adm ni stered for exanple once, twice or nobre per course
of treatnment, which may be repeated for exanple every 7,14, 21 or 28 days.
In view of their useful pharnacol ogi cal properti es, the conponents of the
conbi nati ons according to the invention, 4. e t he ot her nedicinal agent and
the HDAC inhibitor may 30 be fornul ated 3 nto vari ous pharmaceutical forns
for admi ni st r at ¢agnusting }!ib%@ssageﬂﬁebng}’ﬁ@dmmrsg/mawnbéorfl@wmneatn@oﬂompaf ately in
i ndi vi dual phar gRgetwb kcedo Iﬁ@ﬂbﬁbﬁb@rg@uememn a unitary pharmaceuti cal
conposi tion containing both conponents. The present invention therefore also
relates to a pharnmaceuti cal sition 35 conprising the other medicinal
agent and the Hﬁm@nnﬂnﬂ%ﬁrmhra@ggmdqevatw isladantagensly adsinistoted imedosageiof al

;:ar [Ih ers. -2£B T(hte79&1@&@{1@&9%&(xmnalossbd@@hwc@&ea@or%xm{mlmmon accordi ng
o the inventio osi Lt Qn conprising an
anti-cancer ageﬁ art lculﬁwbérdoxoﬁ‘ﬁ’b ort g cfg t4§o tHE |rivent|on t oget her
with one or mr@%‘?l%@mﬂqswlo%‘?ﬁﬂ%@ﬁmS 5r radasyhicip ihaglesagenf f ur t her
relates to the amet 10fto 85 memipsadiesofatamiedi Ng to the invention in the
manuf acture of a pharmaceutical conposition for inhibiting the growh of
tumour cells. The present invention further relates to a product containing
as first actveTlwruregh srdvantagaqusiypinanisieradsn ¢ dosagecd b e mgPer sURIRENS%y ent | on
and as second agigmy of gy ealifae hred Partiauliriy2ad afig/nE g tourRSf Geataeini ned
preparation for sinultaneous, separate or sequential use in the treatnent
of patients suffering fromcancer. Experinmental Dart 15 The fol I OWI ng
exanpl es are pr ORF HHCFIPER g B&gﬂtaé?ouf'ly P‘H%‘P‘Isﬁfefiéfhadqsge«?if Aot ko 1 DCM' is
defined as di chmgdmry&tehadmgo Dlepaticula agaft miate emditibn bainy togpted. Taetoiméan " DIVA"

s def ;ung& ?ox.ﬁe," a&%qslﬁanPl'}#eQu%ﬁnmaaofogég@msiﬁ, 50 nVBieterdoy @REDORE s

N- (et hyl car boni FigGyAey: CRPtR}-“}:ﬁg ﬁ%ﬂtth‘irilpﬂ forgﬁufftﬁlegtrtglﬂfgﬁ achieygpmaintain a
nonohydr ochl or i therapeufit et Toemiferdd inatya@sgeatshyddminiedred aally'ikta@bbagé f def i ned

as ethanol, "HORout dO%g%‘ﬁ@é ﬂf‘a‘) &ﬁtuh&é%tﬁ&é{ ylﬂ)nl suﬁﬁ;ﬂsﬁpt‘irﬁé t%%%é{re andBOH" i's
defi ned as net hanol TFA" uor o nd "THF" is

cetilc
defined as tet ?‘ﬁ‘ﬁ?ﬁ‘ra&}f‘?ﬁ?p&ww e,&gCtP?‘%aﬁﬁ?zﬁfeﬂ% Vﬁ‘ftagte?l‘fé& ; %ﬁ‘i A B 8npounds

20  dosage of about 1mg once a day. Droloxifene is advantageously administered orally in

-)

a dosage of about 20-100mg once a day. Raloxifene is advantageously administered
orally in a dosage of about 60mg once a day. Exemestane is advantageously
administered orally in a dosage of about 25mg once a day.

25  These dosages may be administered for example once, twice or more per course of
treatment, which may be repeated for example every 7,14, 21 or 28 days.

In view of their useful pharmacological properties, the components of the combinations

according to the invention, i.e. the other medicinal agent and the HDAC inhibitor may
30  be formulated into various pharmaceutical forms for administration purposes. The

components may be formulated separately in individual pharmaceutical compositions

or in a unitary pharmaceutical composition containing both components.

The present invention therefore also relates to a pharmaceutical composition
35  comprising the other medicinal agent and the HDAC inhibitor together with one or
more pharmaceutical carriers.



25 Exanple Al a~ Preparation of internediate. 1. NOx A mxture of
2-[4-(am nonet hyl ) - 1-pi peridinyl]- 5-pyrimdinecarboxylic acid, ethyl ester
(0.0114 rnol), 1-nethyl-I111-indol e-3-carboxal dehyde (0.017 nol) and MySOM
(0.5g) in MOH (80mM ) was stirred and refluxed for 15 hours, then cooled to
room 30 tenperature. Sodiumtetrahydroborate (0.018 nol) was added

portionwi se. The m xture was stirred at roomtenperature 5 hours, poured
out into water and extracted with EtQAc28-The organic | ayer was separat ed,
dried (MJSH), Thé ble@heitvenfbitalid¥elaO1o\HeBnbiETon aBRIMY B tRdnvedtidh ih @21 due (6. 69)
was purified b¥ col unm chr ohrali O‘%F aglw over. .Sl | i cg %??l %][5 40@)) el uent:

DOM MeOHI NHACH 9 B A Baiacepiica! aqipestyin.compriie dapl-cgtsry 81 35 A%d t he

sol vent was evapuhiter ecgordipg ¢4 e myentiostpeetbaogithohe pnmaese phagthacetical carripy. H -
internediate 2 "Y Na yN HON .Na A mxture of internediate 1 (0.0037 nol)
and sodi um hydroxide (0.0074 ) ,i.n Et.OH Onl). was stirred.at 50C for 15
hours, then@cog?] %Brffeg'glrméegﬁoq %’%eerf%lﬁtﬁﬁ'tgtthﬁﬁae éft@ﬁ‘ecom 18%@8&?‘”5%"? t8\t/h§por ated till
dryness, vyi el diipigntiondethe mpouiactert of apharmaseiitiqal orppositipn far anhihiting teagrewth

i nternedi ate 3.oltkoddeellNTN EDC (0. 0075 nol), then HOBt (0.0075 nol) then

O (tetrahydro-2H pyran-2-yl)- 5 hydroxylam ne (0.015 nol) were added at room
tenperature to a mxture of internediate 2 (0.005 nol) in DCM (100m ) and
THE (100n ) undée pgentinysptiomfyathergglates fp @ product sentainiaglasdfirstagiyefingredienhpur s,

pour ed out lont HDACInKBItEr aceRdingiitheifteatondnt Bs scE¥ilactMiéngoddgsabarc | ayer was

separated, drieg. . . n ed. The
resi due (4g9) m%%x%ﬁ@f%)étda%ayéo%ngﬁg%%re%ﬁéjghgq?8%%2%%935&@%@ ;%Y?eggénggell 10
(15-40m) (el uers inthetrppery dpatsatsgwifaing frgm cancgle pure fractions were
collected and the solvent .was evaporated, yielding | g (42% of

i nt er nedi at e 3.Experinfetat patn (0. 051g) was crystallized from D PE. The
precipitatdswas filtered off and dried, vyielding 0.03g of internediate 3,

mel ting point E@lgfollqséin@éMI& a’r%zprovided for purposes of illustration.

Hereinafter, “DCM?” is defined as dichloromethane, “DIPE” is defined as diisopropyl
ether, “DMA?” is defined as is defined as N,N-dimethylacetamide, “DMSO” is defined
as dimethylsulfoxide ,“EDC” is defined as N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-

20  propanediamine, monohydrochloride, “EtOAc” is defined as ethyl acetate, “EtOH” is
defined as ethanol, “HOBt” is defined as 1-hydroxy-1#-benzotriazole, “MeOH” is
defined as methanol, “TFA” is defined as trifluoroacetic acid and ‘“THF” is defined as
tetrahydrofuran.

A. Preparation of the intermediate compounds

25
Example Al

A mixture of 2-[4-(aminomethyl)-1-piperidinyl]- 5-pyrimidinecarboxylic acid, ethyl
ester (0.0114 mol), 1-methyl-1H-indole-3-carboxaldehyde (0.017 mol) and MgSO4
(0.5g) in MeOH (80ml) was stirred and refluxed for 15 hours, then cooled to room

30  temperature. Sodium tetrahydroborate (0.018 mol) was added portionwise. The mixture
was stirred at room temperature 5 hours, poured out into water and extracted with
EtOAc. The organic layer was separated, dried (MgSQ,), filtered, and the solvent was
evaporated. The residue (6.6g) was purified by column chromatography over silica gel
(15-40um) (eluent: DCM/MeOH/NH,OH 94/6/0.5). The pure fractions were collected

35  and the solvent was evaporated, yielding 4.3g (90%) of intermediate 1.



a) Preparation of internediate.4. JJ''~~I11JJyCyY"H/ N A m xture of

2-[4-(am nonet hyl ) - 1-pi peridinyl]- 5-pyrimdinecarboxylic acid, ethyl ester
(0.0072 nmol) in THE (40nl) and sodi um hydroxide I N (40nml) was stirred at
room tenperature overnight. Hydrochloric acid IN (40nm) was added. The

m xture was stirred for 10 m nutes. Sodi um carbonate (0.0216 nol) was
added. The m xture was 20 stirred for 10 m nutes.

1-[[ (9K fl uoren-9-yl met hoxy) carbonyl ] oxyls 2, 5- pyrrolldlnedlone (0.0072

mol ) was added portionw se. The mi xture Was stl r tenperature for
6 hours, then cofreparation dintermddiaeRdi fied wi @ chl o aC| d. The
precipitate was filtered, washed with dlet el her an ried, yleldlng41
g (1009 of i nt er medi ate 4. b] Prepar af't internediate 5 - 0ON-~9
-30- Triethylanine (0.02 nol), EDC (0.0082 nol) and HOBt (0‘160082 nol) were

adde_til_ Hgt : 2(r) gcr;?) A amige of %Eeaﬁdm@ q_nr?mma) &fd sbmhﬂmwdmaé @ 0074 Rol®RBROMDI ) in
DCM er ure terrper ature
for 15 minutes. (68"[‘{1')1 (V?S ?tlrre?_lat WT ? hours hzn ccToy\%%(hroam terwera%ure anqun 0082 ol )
was added. The ﬁeivx@tuvaéemagravsd skl ﬂfyn@sa yaaldmga o8 &l%ﬂafmtﬁmedlateﬁ 48 hour s,

pour ed out intq)Rebsbticinditinedigted with DCM Th er was washed
I ven N n.

with NaHCO3 10% dried (MySO4), filtere and evapor at ed.
The residue (4g) was purified by colum raphy over silica gel
(15-40m (eluent: DCM MeOH NHAOH 9812/0.1). e pure fractions were

col I ected and tli,‘l@c 0‘1?%])%1@@%%@7‘56}901)Méx%%ﬂ&y@m%i;(ﬁ%@ Kllaf 0Nl N N

0 ot & ofERmER LS 0y Hrob et ot LRSSl B 0. 089 ol ) i
DCM (400m ) vvasn@tmadraw (@100380) tulpCMd 1 G0znl heand [TEIF (THHen] pmderdvhtilowatheevapor at ed.
Thfu; ﬁts' due wasmlxwwatslsgﬁedos/( 3%/'@21‘61“111_1'_%25 le}fédq,gf iaRhye W&ranf%)&ﬂg@tlé’e} \gﬂ . g 12 ngo tn}] .
ggl vent was bﬁé@/ ﬂfe G %Yleﬁi"?f)gse F%Fé@&‘ gé&rﬁl%{)eg ﬁéhe Sgg' FHEES (0. 799)
was crystal | i zexyaforaied The rdsiduer§d) veas h@rﬁedwgolmredumatw@hmserfsnhpa gled off and
dried, yielf ng184648) Olert HENMEBIINELOH 96/4/0.5). The pure fractions were collected

and the solvent was evaporated, yielding 1g (42%) of intermediate 3. A fraction

(0.051g) was crystallized from DIPE. The precipitate was filtered off and dried,

yielding 0.03g of intermediate 3, melting point 70°C.

15 Exam ple A2

A mixture of 2-[4-(aminomethyl)-1-piperidinyl]- 5-pyrimidinecarboxylic acid, ethyl
ester (0.0072 mol) in THF (40ml) and sodium hydroxide 1N (40ml) was stirred at room
temperature overnight. Hydrochloric acid 1N (40ml) was added. The mixture was
stirred for 10 minutes. Sodium carbonate (0.0216 mol) was added. The mixture was

20  stirred for 10 minutes. 1-[[(9H-fluoren-9-ylmethoxy)carbonyljoxy}- 2,5-
pyrrolidinedione (0.0072 mol) was added portionwise. The mixture was stirred at room
temperature for 6 hours, then cooled to 0°C and acidified with hydrochloric acid. The
precipitate was filtered, washed with diethyl ether and dried, yielding 4.1g (100%) of
intermediate 4.

b) Preparation of intermediate 5 Q\ O/\NJz
N
O/S)/Q/ "
¢}



6, nelting point 129C. dj.Preparation of internmediate? ci --ro YO \"~/ N~N
N HA mxture of internediate 6 (0.0009 nol) and

5-chl oro- 1 H i ndol e- 3- car boxal dehyde (0.0012 nol) in 1, 2-dichloro-ethane
(30m ) was stirred at roomtenperature overnight. Tris(acetato-a-0O) hydro-
borate(1l-), sodium (0.0013 nol) was added portionw se. The 20 m xture was
stirred at roomtenperature for 4 hours, poured out into water/NaOH 3N and
extracted with DCM The organic | ayer vvaéosepar ated, dried (MgSO),
filtered, and the solvent was evaporate The resi due (0.59) was purified
by col um chr onbriethytamng/ (0.0 wet), BPT (68 aiol) @nbHABNY.0083 melh weto@idelaOH NH4AOH

93/ |7{j 0. 5)0 g\go %Bxgro(i&ﬂ;féﬂ&ré/\l@ra@mx%'dfﬁﬁ&ﬁéhlﬁé‘ﬂ(dd@)% ﬁ@bvremm @m?:mlriat ]gad
yi el di ng g atipllo
i nt er medi at e. 8. S"%Je ﬁi@(‘)vl ei%ﬁglg?wﬁs ?W%%ﬁ{ﬂogﬁxlf‘%ww forégl %alél necar boxyl i ¢
acid, ethyl est(éqffab)@fﬂﬁwpm)?-yl)rhydmlammet(ﬁ? pe&a rr(ol)om)addndsﬂmmwreavmoc to a
? gsgggm oln) of Astipe@&rbdhh féﬁ@i&ﬁﬂi}zmoo 48 lﬁ&g%ﬁreﬂ'@ht)mt@@dtepﬁﬂ%ﬁﬁdctbm“ﬁ?r bonat e

no I N n Xt,ur
brought to r oomﬁﬁerrper aédﬂurcga}(ef}’{eru’gs{'?%r rgl ay%o j&"ﬁ 68W5§_8$ f‘cpmd’u‘“’t“ i nt o
water and ext r a2t iveni Was cranoyaied. Tieaesidug ) way payigied wlmvéroaza@wapwu ed
(MySAH), filtereas silagelt(nB4Gam)\eltént\BEMMAPINBEICH 98/7/0). TAS pitt @adtidds g) Was

o1 “and i 1 ed, f‘“%’%‘ﬁfé%@%d%"e %ﬁ/f%zr%t% 05"“?2{6“‘"3%@1&5%? HATEEES. | er vas

evapor at ed. Thet P%QTM‘(W nedigle 6 puri d by chr omat ogr aphy over
silica gel (20-4511m (eluent: DCI\/!I\/EC]—VD %@73 0.1). The pure fractions
were col |l ected and the solvent was evapor at yielding 4.6g (20% of

intermedi at g 8, Aﬁﬁitﬁ:’e'&ﬂm{éﬂhéﬂiatel?@)@ﬁi(mgﬂ) Endﬂ?&haﬁlb@mw 1HD@T\F@@OI§ e 9 NYN

added at” 10 0CgUELaTRg g R R S m&% nf)%%“? ”DE'KA' L8on )
under N2 fl ow. W@“W‘é@!‘@?@hm@t%ﬁphk‘@wfﬁhca@@ & 0#2“)?(9‘9@% and pour ed out
into ice water.DEMAMeDgaIH,0HI$8)2012). Thepurs & Rdba vadle colledt@Dand MeSOWnt wak | t er ed,
and the sol vent. was. & $RAME 560 CbH HheGestfle .10 Whs HstdiPef RBRA! ate 9.
15 diethyl ether. The precipitate was filtered off and dried, yielding 0.62g of intermediate
6, melting point 129°C.

d) Preparation of intermediate 7 O/\ ¢
N
(O)\OjZ/Q/N ' N
H

A mixture of intermediate 6 (0.0009 mol) and 5-chloro-1H-indole-3-carboxaldehyde
(0.0012 mol) in 1,2-dichloro-ethane (30ml) was stirred at room temperature overnight.
Tris(acetato-a—O)hydro- borate(1-), sodium (0.0013 mol) was added portionwise. The
20  mixture was stirred at room temperature for 4 hours, poured out into water/NaOH 3N
and extracted with DCM. The organic layer was separated, dried (MgSO,), filtered, and
the solvent was evaporated. The residue (0.5g) was purified by column chromatography
over silica gel (15-40pm) (eluent DCM/MeOH/NH4OH 93/7/0.5). Two fractions were
collected and the solvent was evaporated, yielding 0.07g (16%) of intermediate 7.
25
Example A3

a) Preparation of intermediate 8 N\(O/\ on

o AN
(o)
A solution of 2-(methylsulfonyl)- 5-pyrimidinecarboxylic acid, ethyl ester (0.094 mol)
in acetonitrile (40ml) was added at 10°C to a suspension of 4-piperidinemethanol

(0.086 mol) and potassium carbonate (0.172 mol) in acetonitrile (200ml) under N



N c) Pr@aration_of internediate IO NI CN N A mxture of internmediate 9
(0.0189 nol), N-nethyl-IHindol e-3-ethanam ne (0.0172 15 nol) and potassi um
carbonate (0.0344 nol) in acetonitrile (180mM) was stirred and refluxed for
24 hours, poured out into water and extracted with Et OAc. The organic | ayer
was separated, dried (MgSO4), filtered, and the sol vent was evaporated. The
residue (8.59) was purified by colum chronmat ography over silica gel
(70-200m) (eluent: DCM MeOH NH40H 98/ 2/8.‘ to 97/3/0.1). The pure fractions
were collected 20 and the solvent was e'dborat ed, yielding 1.25g (20% of

i nt er nedi at e 10flovy The)nixture was broughhtogpon iemperaturti therestiredl far 4 haurkiPeNed Na A

m xture of intesesld Fhter ahl ekifhcled FithBIOARTEE GRMicUMPWEY @pdraled, GBed006 nol ) in

EtOH (80m) wa ' d_and. refl uxed overni t hen o0l ed to..room
Femmer atur e anaod Eifef At fE oS Eoiel e nafl IV REEeT o
(100% of i nt er fiempeptanitnile/diethy] ethes 7B Erecipiate Nas flterqdrodiaad driedy piclding 7.82

i 35 e(r]I rreSIi at es | t2(34%) ofintehtyedite §=Phe fbth&0alor Wlle)apotu@sd. TiEBE sidx?(?%ﬂg%%ml ) | \)Ner e
added at room 1 of. i . mol) in
THE (100m) andﬁw %515656%? 85%8%&%5%%8\{/?# L@ﬁ'%?&bﬁé@e%s stirred at room
t enper at ur e f or DESVMPAEMNEEOHGT(3GD)r Bieypyredtagtions Ppregallepted and the salyeaiyasami ne

g} 0.012 nol) \é\/aSe\apldaéd, yiehiing.6¢! (00°8) W&&erﬁmtedgﬁtéeptﬁaﬁngrmﬁmrl]59°Cerrperatulre for 72
ours, poured ogtp.l .er tracted with DCM e organic ayer was
separated, dri e%‘”’(%%@i’t@%ﬁ‘?‘?g@‘é , and the sol VM evapor at ed. The
residue (3g) was purified by colum chromato r'ﬁ,pf over silica gel
(1'5-40nxel uent: O N

Triethylamine (0.038 mol) then methanesulfonyl chloride (0.025 mol) were added at

10 0°C to a solution of intermediate 8 (0.0189 mol) in DCM (80ml) under N, flow. The
mixture was stirred at 0°C for 2 hours and poured out into ice water. The organic layer
was separated, dried (MgSQs), filtered, and the solvent was evaporated, yielding 6.5g
(100%) of intermediate 9.

¢) Preparation of intermediate 10 J_\O
S

N\ N

T

A mixture of intermediate 9 (0.0189 mol), N-methyl-1H-indole-3-ethanamine (0.0172
15 mol) and potassium carbonate (0.0344 mol) in acetonitrile (180ml) was stirred and

~O

refluxed for 24 hours, poured out into water and extracted with EtOAc. The organic

layer was separated, dried (MgSOy), filtered, and the solvent was evaporated. The

residue (8.5g) was purified by column chromatography over silica gel (70-200um)

(eluent: DCM/MeOH/NH4OH 98/2/0 to 97/3/0.1). The pure fractions were collected
20  and the solvent was evaporated, yielding 1.25g (20%) of intermediate 10.

|
st
0 .Na

A mixture of intermediate 10 (0.003 mol) and sodium hydroxide (0.006 mol) in EtOH
(80ml) was stirred and refluxed overnight, then cooled to room temperature and the
solvent was evaporated till dryness, yielding 1.3g (100%) of intermediate 11, mp.
>260°C.



DCM MeOH/ NHACOH 94/ 610.1;). The pure fractions were collected and the sol vent
was evaporated. The residue (0.82g) was taken up in diethyl ether. The
precipitate was 10 filtered off and dried, yielding 0.78g of internediate
12, nelting point 154C. Exanple A4 a) Preparation of intermediate. 3. H
NNC N A m xture of 2-[4-(am nonethyl)-1-piperidinyl]- 5-pyrimdinecarboxylic
acid, ethyl ester (0.0049 nol), |Hindole-3-ethanol, nethanesul fonate
(ester) (0.0054 nol) and 15 potassium c%rzponate (0.01 nol) in acetonitrile
(20mL) was stirred and refluxed overnight,” then cool ed, poured out into ice
wat er and ext r a@tegpasgtionefDwmeding 13r gani ¢ | ayer was se;;a\rem dried
(MgS™), filtered, and the solvent was evaporat ed.m T (2.29) was

- dom

purified by col unmm chromat ography over sjilica (el uent:

DCM MeOH/ NHACH 96/ 4/0.2). The pure frac%g\\%col | ected and the 20

sol vent was evaporated, yielding 0.442g (2 /c)oo internediate 13, nelting
point 238C. bl_Pr e aratipn of internmediate 14 N P NIN O A m xture of

i nt er medi at e 13EPE (G458 meb)then ROBt().0045 @rabovers gdtled at repmpismpsrpEteiy R ) di met hy! -
silane (0.0034 mixhre affintededinteylil (M3 Imoliin THAFE1 00yil) and DCND( IOpmbandendl, ( 0. 0038

mol ) in DVBO (205 )rniBsxe@t Wa §fredht r§(91¢tefn%éraljaétfjelof5rrﬁigut&m§?ﬁ(t§éh (-?:%}e?'d_ t3§- room

tenperature, poured out IntqQ Ice water a racte

organi c | ayer V\%Yéa“g%blg'rlﬁf'ré?dy,la’ﬂ?‘f’ @%@W@C‘Yf‘f ?‘?‘QF'I'@@F’E’&}“G&Y‘?BSQW AEYPPent was
evapor at ed. 5 Thempesiwier 72 hodg)powad oyumto Hatedhnd gxteaoted with EIIM e ogasiphy over
silica gel (15-dfMvas {eBhrbefdriedMISHORIOEH QA H8LAYcR: ids evalBBiAUTIR fracti ons

were collected and t sol v, s evaporated, yielding Q. 76 49 of
ot or modi at e 1arengoe) o el oy el tbpaeira aterstice 8 O 0GReR 7
5 A mxture of PaMéveRdiNG.OHD4/6(D1;DThSpurpirictiomsdvesoeilleriedapd thexbltent @@s 0027
mol ) in EtOH (ARQpdkitedVThie Rbitthd (0928 twaS BicerPMah Bie@HE other. @B preBltRdwhd roOm

tenperature; Andgt NG ¢ and dried, yielding 0.78g of intermediate 12, melting point 154°C.

Example A4

A mixture of 2-[4-(aminomethyl)-1-piperidinyl]- 5-pyrimidinecarboxylic acid, ethyl
ester (0.0049 mol), 1 H-indole-3-ethanol, methanesulfonate (ester) (0.0054 mol) and

15  potassium carbonate (0.01 mol) in acetonitrile (20ml) was stirred and refluxed
overnight, then cooled, poured out into ice water and extracted with DCM. The organic
layer was separated, dried (MgSO,), filtered, and the solvent was evaporated. The
residue (2.2g) was purified by column chromatography over silica gel (15-40pm)
(eluent: DCM/MeOH/NH,OH 96/4/0.2). The pure fractions were collected and the

20  solvent was evaporated, yielding 0.442g (22%) of intermediate 13, melting point
238°C.

A mixture of intermediate 13 (0.0025 mol), (2-bromoethoxy)(1,1-

dimethylethyl)dimethyl- silane (0.0034 mol) and N-ethyl-N-(1-methylethyl)- 2-

propanamine (0.0038 mo!) in DMSO (20ml) was stirred at S0°C for 15 hours, then
25 cooled to room temperature, poured out into ice water and extracted with DCM. The



sol vent was evaporated, yielding 0.75g (100% of internediate 15.
d). Preparation.of intennedi4te 16 N.~(r) Il YNI J. "N /N NI1SO bbb ~~
bbb rt8 _ EDC (0.002 nol) then HOBt (0.002 nol) were added at room
tenperature to a mxture of internediate 15 (0.0013 nmol) in THE (80nil) and
DCM (80nt) under N2 flow. The 10 m xture was stirred at roomtenperature
for 15 mnutes. O (tetrahydro-2H pyran-2-yl) hydroxylam ne (0.0068 nol) was
added. The m xture was stirred at nomtenperature for 72 hours, poured out
into water and extracted with DCM The organic | ayer was separated dried
(MySO4), filt er @aniclaypr Wﬁ%seﬁﬁﬁ%ﬁﬂeq/@’gs@w)aﬁkﬁfﬁt theryplventonds GYRPOEREI3g)  was
F[))UCIr\/} fi 8o_lv by coIDlm"res@direfomg)@gspmmedeywmﬁn&hr@ﬁat@gﬁph{/a&réﬁ&ge( glsmepih?] 15 |

Me NE140 I t he sol vent
was evapor at e|c_1It ngétslépM%e%ﬁég{ o ﬁzz/dg(’f‘ﬂegﬂé f%ig %Elle C?fr}'llf’r{%epar ation of
i ntermedi ate 175°K¢N WSAWOWCAG‘C‘NRBW tpxefuntermsiiatedfer nedi ate 16 (0. 0011
' ) in On) was
stirred at roomtenperature for 72 hours pour i ter and
extracted with Et OAc. The organic | ayer vvas,wa h d ith water, dried 20
(MySO4), filtered and the solvent was eyap r I,%ng 0. 59 (88% of
internmediate 17. -34- Exanule A5 a] Prepyr |ogof |n ernedi ate. 45. pl N~ NHg
A sol ution of 2-chloro-5-pyrindi necarboxylic acid, rret hyl eder (0.058 nol)
in DVA (80 ) natixteddehtetihaiing se(OtOOIBrnslphndltsbdmmmifdréxlm O®02 ek iret hanam ne

0.116 I d I d N2
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ture our 30

m nutes, pour edSobight WasewPPREsdynatidipg dAte (1cpkod dntanredipte Fms ‘Et OAC t hen wi th DCM

The organi c | ayd@Prepamtivvectlimetmeadiate 19at er, dried (MySOHA), d and the

sol vent was evaporated. The residue was crystalliz . The

precipitate was filtered off and dri ed, ileldln %L{L%S% of internedi ate
o\l

(o}
EDC (0.002 mol) then HOBt (0.002 mol) were added at room temperature to a mixture
of intermediate 15 (0.0013 mol) in THF (80ml) and DCM (80ml) under N, flow. The
10 mixture was stirred at room temperature for 15 minutes. O-(tetrahydro-2 H-pyran-2-yl)-
hydroxylamine (0.0068 mol) was added. The mixture was stirred at room temperature
for 72 hours, poured out into water and extracted with DCM. The organic layer was
separated, dried (MgSO,), filtered, and the solvent was evaporated. The residue (1.3g)
was purified by column chromatography over silica gel (15-40pum )(eluent:
15 DCM/MeOH/NH40H 95/5/0.1). The pure fractions were collected and the solvent was
evaporated, yielding 0.38g of intermediate 16.

¢) Preparation of intermediate 17 ,\/ED
N
e
o¥Vendh
N N
Q (6]
O

A mixture of intermediate 16 (0.0011 mol) and tetrabutylammonium fluoride (0.0032

mol) in THF (10ml) was stirred at room temperature for 72 hours, poured out into
water and extracted with EtOAc. The organic layer was washed with water, dried

20 (MgS0y), filtered and the solvent was evaporated, yielding 0.5g (88%) of intermediate
17.



45. Db)-Preparation-of internediate 46 V NuNr /O~ 0 10 A m xture of
internediate 45 (0.0024 nol), 1-nethyl-5-nitro- 1H i ndol e-3- carboxal dehyde
(0.0036 mol) and MgSOX (0.25g) in MeOH (80m ) was stiffed at 60C overnight,
then cooled to roomtenperature. Sodiumtetrahydroborate (0.0041 nol) was
added portionw se. The m xture was stirred at roomtenperature for 18 hours,
poured out into water and extracted with Et OAc. The organic | ayer was
separated, dried 15 (MgSO™4), filtered an the sol vent was evaporated. The
residue (1.1 g) was cr stallized from ac etonltrlle The precipitate was

filtered off a yielding 0.99 (86% of internediate 46, nelting
poi nt: 150C. ch)_EEQM@tgﬁg@"@Eglglag_grmedl atje. 47 (11 N-"O NN HON .Na A
m xture of internediate 46 (0.002 nol) and |um hydr oxi de (0.008 nol) in
EtOH (60nl) was stirred at 60C overnight, ooI ed to roomtenperature
and evaporated. 20 The residue was taken up |n et her. The
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or m nut es rox a no

was added. The %‘“ﬁ‘ité&“{}beﬂ%g g V?‘P’é%‘&ﬁt ﬂp§§#Fi%% df“gb‘ ?(’)

pour ed out i nt dMg&Oek fikgned anékltersakycledvawvmbpr@@hﬂfhﬁmldm\gﬁm@tall@ceﬁomvas

separat ed, dri epipEMie@dcipithie Was fiRileddthand ABed, RIdHRN0g (63%:) BY RRphetifd. The
resi due (1 g) V\ﬁvpurlfl ed by col um chr omat ography over kromasil (5m
DCM Me

(el uent: NHAOH 98/ 2/0.2 to 92/8/0.2). The pure fractions were
col l ected and th&repataticnnf ingrmedistador at ed, yiel ding 0. 101 ¥°(15% of

internmediate 10 48. Exanple A6
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10 A mixture of intermediate 45 (0.0024 mol), 1-methyl-5-nitro- 1 H-indole-3-
carboxaldehyde (0.0036 mol) and MgSO, (0.25g) in MeOH (80ml) was stirred at 60°C
overnight, then cooled to room temperature. Sodium tetrahydroborate (0.0041 mol) was
added portionwise. The mixture was stirred at room temperature for 18 hours, poured
out into water and extracted with EtOAc. The organic layer was separated, dried

15 (MgSOy), filtered and the solvent was evaporated. The residue (1.1g) was crystallized
from acetonitrile. The precipitate was filtered off and dried, yielding 0.9g (86%) of
intermediate 46, melting point:150°C.

c) Preparation of intermediate 47 S0

w((T‘/\lr’(j/\ N
HO N
0 .Na

A mixture of intermediate 46 (0.002 mol) and sodium hydroxide (0.008 mol) in EtOH
(60ml) was stirred at 60°C overnight, then cooled to room temperature and evaporated.

20  The residue was taken up in diethyl ether. The precipitate was filtered off and dried,
yielding 0.6g (67%) of intermediate 47,



a) Preparation of internediate, 4.9 N N ~OH A sol ution of

2-chl or o-5- pyri m di necarboxylic acid, nethyl ester (0.033 nol) in DCM
(80nl) was added at roomtenperature to a solution of 4-piperidinenethanol
(0.066 15 nol) and N-ethyl diisopropylamne (0.083 nol) in DCM (100m ) under
N2 flow. The mi xture was stirred at roomtenperature for 3 hours and 30

m nutes, poured out into ice water and extracted with DCM The organic

| ayer was separated, dried (MgSO4), fil gred and the sol vent was
evaporated. The residue was taken up in B ntane. The precipitate was

filtered of f arflPréeparetipn of inkdrmiedige #8 88g (95% of internedi atey#9. W
Preparation of internediate 50 ~O 1l N 20 DWVSO (0. 058 nol ,,\ added dr opw se
at -78C to a solution of ethanedi oyl dlchlor|de(. B o / in DCM (50m )

under N2 flow. The m xture was stirred 15 es. A ¥olution of

intermediate 49 (0.023 nol) in DCM (200 s~added dropw se. The m xture
was stirred at -78C for 1 hour and 30 mnuteSO Triethylamne (0.118 nol)

g’ﬁf ?ﬁ?gd Wg{ gPVEB‘LS Oeoﬁﬁ'@mglt)%ﬁﬁ&'ﬂQB%%oﬁﬁMl @Q—Sr@&decriuZt%Qoxﬁ?ern; ptraflffdio-a IOOU{ gg 25
dried (MySO4), Sog‘f‘?‘i‘é{‘ Wﬁ‘ﬂt"wﬁé %%Htm%mgg Ké&%’g m%@ Dl’s:i@?g e was
crystallized f r(éWﬁO)IBBlOmﬂ)lmtld:ry{z floth Ehe. miktuee \pasesmqudlat wom twaperdtire f@rléd of f and
dried, yieldi ngm?athsG@ (e*é&ﬁ@d:&in- or, r;eﬁyd?&x?laé&e (@boz%rmmﬁfau&la e

|nterrred|at Interrre to a

Sol ut on of 1. Bk s A Blog %mpe&%twsﬁ%ﬁ% R g05e P fter R\t Ot ( 270mD)
under N2 fl ow. cFhaestadiwithP@\iE® osgahic daydr wasSerfarpedndried (gSO.), ﬁltered and the
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added. The mxture our oured out
into potassium c’%arsxi\@%lgfs)éel%& (ﬂ@%% %%ig&%@p% Tg&[)%%gh%wr%ﬁa%lg ayer was
separated, drivete ¢lpd@snd tieisplvent avds ewapereted ygbihngéhmla\blé"/évéﬁn@ﬂmdme The

resi due (4.&9) agas purified by colum chronmat ography over silica gel
(15-40m (eluent: DCM MeOH NHACH 10 9713/0,1). The pure fractions were

coll ected and the sol vent was evaporated, yielding 1.2g (24% of

i nternedi ate 51—E-"—a@?l~lﬂﬁreparation of internediate 52 HN

.................................................... \O X N

QL

OH
A solution of 2-chloro-5-pyrimidinecarboxylic acid, methyl ester (0.033 mol) in DCM
(80ml) was added at room temperature to a solution of 4-piperidinemethano! (0.066

15 mol) and N-ethyldiisopropylamine (0.083 mol) in DCM (100ml) under N> flow. The
mixture was stirred at room temperature for 3 hours and 30 minutes, poured out into ice
water and extracted with DCM. The organic layer was separated, dried (MgSO,),
filtered and the solvent was evaporated. The residue was taken up in pentane. The
precipitate was filtered off and dried, yielding 7.88g (95%) of intermediate 49.

N
0L
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20 DMSO (0.058 mol) was added dropwise at —78°C to a solution of ethanedioyl
dichloride (0.0278 mol) in DCM (50ml) under N, flow. The mixture was stirred for 15
minutes. A solution of intermediate 49 (0.023 mol) in DCM (200ml) was added
dropwise. The mixture was stirred at —~78°C for 1 hour and 30 minutes. Triethylamine

.................................................... \O

(0.118 mol) was added dropwise. The mixture was stirred at —78°C for 1 hour, poured
25  outinto water and extracted with DCM. The organic layer was separated, dried
(MgSO,), filtered and the solvent was evaporated. The residue was crystallized from



Na A mxture of internediate 51 (0.0009 nol) and sodi um hydroxi de (0.0039
nol) in EtOH (60mL) was stirred and refluxed for 15 hours, then evaporated
till dryness, vyielding internediate 52. This internediate was used directly
in the next reaction step. e) Preparation of internediate 53 o0 0. r Y NvV
HN N~ 15 HOBt (0.0019 nol) then EDC (0.0019 nol) were added at room
tenperature to a solution of intermediate 52 (0.0009 nol) and

O (tetrahydro-2H pyran-2-yl)- hydroxylam ne (0.0019 nol) in DCM THF (130m).
The m xture was stirred at room terrperatfi?re for 48 hours, poured out into
wat er and ext r adictbyl ethet. ih&Skéipitaeewas firened off addadried, ymd;ng;bp@(aﬁ%)jqf dried
(MSA), filterggraaghd I8 soI vent was evaporated. The 20 residue (0.93g) was

purified by col chr.o ver sildca gel (15-40nm) (eluent:

DCM MeOH NHACH é@@ﬁ@m "“ El&'?é fract\loatf«were collected and the sol vent
was evapor ated, vyieldi ng 0. 1559 (33% of in ate 53, -37- Exammle A7 al
Preparation.of internediate 54 ~~N H A m xture Tof

2- [ 4- (ami nonet hyl ) - 1- pi peri dinyl ]- 5-pyrim d| necar xyI I c~acid, ethyl ester
(0.0038 nol), 1-ethyl-IHindol e-3-carboxal dehyde (O. OOrmI ) and Pd/ C 10%
(0.5g) in MeOH (20m ) containing I m of a 10%t hi opené~Sol ution in EtOH,
was 5 hydrogenatn&ﬁnaﬁatémmmouezmelr)azhwdeed‘m%% al3olutién dfndrdthyd- F7-hdble3r essur e,

then fiTtered " aNBLnGeld9 oo SALYS ot R ALRALLLLL Sl inege . The

resi due (1.
(15-40m) (el genfew W eiypmgaeghorobyirge (9.0183 510933/“17409“‘5')‘31‘1 (‘Mégﬁdﬂ?léwfrf? actions
were col | ect ed ajded. Themixmkre e84 stives ateydp @mpératilre foryd8elotis y@ufed 6at itd4%) of

intermedi ate 54 6%%1“1% Qﬁa?et fog/ndﬂ‘lg e*&acggmm %th@or amcu vgas serpM %9 Sodi um

hydri de 60%(0%0 to a sol utieon it e Late 54
(0.0045 ol ) i ndredEMg ﬁﬂfj ‘eEFﬁIGé‘i“hRIEOqu“b‘O(PS eYRROTAYR xmres@vaé‘* Wivas gerifigd r oom
t enper at ur e f or bylcohmurchrofasagtaphy over sifical gol{05-0ray(elu¢d: DOMMe@Hl/NHaHTHE (1 O )

vas  added g opyys.1). THpUR iidibR WAScHbd £ 1R\ R Tl SARGEEL, Yy er M ot
poured ou 1.2g (24%) of intermediate 51.
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A mixture of intermediate 51 (0.0009 mol) and sodium hydroxide (0.0039 mol) in
EtOH (60ml) was stirred and refluxed for 15 hours, then evaporated till dryness,
yielding intermediate 52. This intermediate was used directly in the next reaction step.

.................................................... (OJ/O\E )N\
OVVB,

15 HOBt (0.0019 mol) then EDC (0.0019 mol) were added at room temperature to a
solution of intermediate 52 (0.0009 mol) and O-(tetrahydro-2 H-pyran-2-yl)-
hydroxylamine (0.0019 mol) in DCM/THF (130ml). The mixture was stirred at room
temperature for 48 hours, poured out into water and extracted with DCM. The organic
layer was separated, dried (MgSOy), filtered and the solvent was evaporated. The

20  residue (0.93g) was purified by column chromatography over silica gel (15-40pm)
(eluent: DCM/MeOH/NH4OH 97/3/0.1). The pure fractions were collected and the
solvent was evaporated, yielding 0.155g (33%) of intermediate 53.



into water and extracted with Et OAc. The organic | ayer was separated, dried
(MgS™), 15 filtered, and the solvent was evaporated. The residue (0.6g) was
purified by colum chromat ography over silica gel (15-40m (el uent:

DCM MeOH/ NHACH 95/5/0.1). The pure fractions were collected and the sol vent
was evaporated, yielding 0.16g (8% of internediate 55. c) Preparation of
internediate. 56. I Hpl N J .Na A mxture of internediate 55 (0.0003
nol ) and sodi um hydroxide (0.03g) in EtC]-31 20 (15ml) was stirred at 80C for
6 hours, then evaporated till dryness, gl ding 0.16g (100% of

|nterrred| at e 56ExampRAT]). Preparation of internediate 57 0. H NN~ r EDC
(0.0005 nol) ang PHplatidn®bf Hibedimrt 34 Wer e added at roomte rature to a

m xture of internmediate 56 (0.0003 nol) in DCM 2 L) HE (20mL) under
N2 flow. The mixture was stirred for 15 mnt s )
O (tetrahydro-2H pyran-2-yl)- hydroxyl am N0007 nol )/was added, The

m xture was stirred at roomtenperature 5 flor 72 hours, poured out into
wat er and ext r ag chuaiof 1[4 @Minokdethyk1 grigetidiny 1pyseyrinidineca®paliahdd ethgl | ed

(MSO4), filtergd, (0%98 Jnﬁﬁ 1581% Efﬁtch@e% &Q(Qfda-fyﬂ%%o obd mz;@?hdjf'@c(lg%?’g) was

purified by columm’ chraonma over  kronma
DCM MeOH NH4OH ©@38)indlesnl (20mHé0w1@gi mheta Wisthippens Sela irep EKH ¥ t he sol vent
was evapor atfed, hydiogemtet gt 100 Ignpefbiftd food4 houtsaintia didadatprbséure iferHeredl € A8 a)

Preparationof iQLer. dh%ts‘c?lvglﬁ h%r Dy A KO % g g@“gﬁéfé g#}lﬁ@%g}, was
dded C at 30
e der 1D Tl ow %@M@é’m’&tﬁe fibag d (ﬂ%f‘olg@iﬁlilﬂhtwfg‘!ﬁ"l oty o0

95/5/0.2 to 93/7/0.5). The pure fractions were collected and the solvent was evaporated,
yielding 0. 7g (44%) of intcrmcdiate 54.

10 Sodium hydride 60% (0.009 mol) was added at 0°C to a solution of intermediate 54
(0.0045 mol) in THF (50ml) under N; tlow. The mixture was stirred at room
temperature for 1 hour. A solution of iodo-ethane (0.0062 mol) in THF (10ml) was
added dropwise. The mixture was stirred at room temperature overnight, poured out
into water and extracted with EtOAc. The organic layer was separated, dried (MgSO,),

15 filtered, and the solvent was evaporated. The residue (0.6g) was purified by column
chromatography over silica gel (15-40um) (eluent: DCM/MeOH/NH,OH 95/5/0.1).
The pure fractions were collected and the solvent was evaporated, yielding 0.16g (8%)
of intermediate 55.

A mixture of intermediate 55 (0.0003 mol) and sodium hydroxide (0.03g) in EtOH

20  (15ml) was stirred at 80°C for 6 hours, then evaporated till dryness, yielding 0.16g
(100%) of intermediate 56.



of iodomethane (0.0081 nol) in THE (10m) was added dropwi se. The m xture
was 15 stirred at 10C for 2 hours, then brought to roomtenperature for 1
hour and 30 minutes, poured out into ice water and extracted with DCM The
organic |l ayer was separated, dried (MgSO4), filtered, and the solvent was
evaporated. The residue (1.7g) was purified by colum chromatography over
kromasi| (15-40nm) (eluent: DCM MeOH NH3OH 98/2/0.1). Two fractions were
coll ected and the sol vent was 20 evapor at %d, yi el ding 0.265g of internediate
58 and 0.57g (17% of internedi ate 10. bx)ZPr p ation_of internediate 59 HO
NwN\ ~~ Na @F tireofdntenmedieted2di at e (A, 0006 ol ) and sodi um

hydr oxi de (0.00 12 nmol) in EtOH (30nl) S ,sti,[rkd at 80C overni ght, then
cooled to roomtenperature and the solvént was "evipgrated;” yi el ding 0. 26g
(100% of intermediate 59. -39- c) Preparation, of i rngiyate.60 I ~\H I N
EDC (0.0009 not) and HOBt (0.0009 not) were added af™rtool \Tperature to a
solution of internediate 59 (0.0006 not) in THE (30nml) and—HCM (30ni) under
N2 flow. The nERC(.e00haml)shd HOBM (01005 molwerrnddadat wom téroperdiire m aut es.

C (1o, St oo P gt 1

wat er and ext r ab9%d PGMEHUBRRE Stifﬁg?oérlgﬁ‘tlﬂuﬁes' CF%‘@?‘y%é&i@ﬁ%%gY'gd dried
(MySO4) , filt erledroxglagiine [(@0G0F Invt)was\wddsd Elte poxtateards stifted at emiteumrat@e 6g) was
Do e O Mot Bo A OERARAERN g Simpar SO TR AR lyer e | 1 o
and the sol vench%@g‘gg{?&dp@?g%Pélﬂﬁ“‘iﬁdeF%ﬂth Sog‘fe% wps epposategs eﬂ?sé‘{“ﬁé(gfgat e 60. 10
Exanpl e A9 a) Pweyrarified kyreobuimni chtogratrerplat @er KromasilSiBVEEu¢rd. 127 not) was added
at -78C to a sobgM/MEORNHEDRBREM. 9%). T fubt PiclislR Welt fideted ¥R dhe lsblvdaeM (1 |

Orl ) under N2 f]|ow. The m.xt.ur stirred for 15 mnutes. A solution of
i nt er medi at (1308 V& T 3@%%&&??56{5%3‘”%%“& ed. The nixture was

Example A8

Sodium hydride (0.011 mol) was added at 5°C to a solution of intermediate 13 (0.0037
mol) in THF (30ml) under N; flow. The mixture was stirred for 30 minutes. A solution
of iodomethane (0.0081 mol) in THF (10ml) was added dropwise. The mixture was

15 stirred at 10°C for 2 hours, then brought to room temperature for 1 hour and 30
minutes, poured out into ice water and extracted with DCM. The organic layer was
separated, dried (MgSQs), filtered, and the solvent was evaporated. The residue (1.7g)
was purified by column chromatography over kromasil (15-40pm) (eluent:
DCM/MeOH/NH;0H 98/2/0.1). Two fractions were collected and the solvent was

20  evaporated, yielding 0.265g of intermediate 58 and 0.57g (17%) of intermediate 10.

A mixture of intermediate 58 (0.0006 mol) and sodium hydroxide (0.0012 mol) in
EtOH (30ml) was stirred at 80°C overnight, then cooled to room temperature and the
solvent was evaporated, yielding 0.26g (100%) of intermediate 59.



15 stirred at -78C for 1 hour and 30 mnutes. Triethylam ne (0.26 not) was
added dropwi se. The m xture was stirred at -78C for 15 m nutes, then
brought to room tenperature for 2 hours and 30 mi nutes. Water was added.
The m xture was extracted with DCM The organic | ayer was separated, dried
(MSHM), filtered, and the solvent was evaporated. The residue (14g) was
purified by colum chromatography over silica 20 gel (20-45m (el uent:

cycl ohexane/ Et OAc 70/ 30). The pure fractions were collected and the solvent
was evaporated, yielding 7.6g (57% of inPernediate 61. b). Preparation. of
i ntermedi ate 6 c)Preparafdnyofl intdNnedbmelb@ncyangbqy oliydri de (0.049 not) and acetic

acid (0.034m) were added at room tenpérdtu¥ejtd a solution of
5-chloro-1-nmethyl - 1H 1 ndol e-3-et hanam ne” (0.0 @and internediate 61

(0.034 not) in MeOH (700ml) under N2 flow. The m x tirred at
roomtenperature for 24 hours, poured out into potassiumc ate 10% and
-40- extracted with DCM The organic | ayer was separated, diied (MgSQH4),

L il telred ang t hepc cmdouﬁi%nwmn_ @0@4&&? wIﬂ@%cheﬁ%ir@b&ﬁt&ﬂ;ﬂ{aaﬂétoWas poa;:\lu ga
columm cnronm I Ver, a ge =~ .
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intelrrrf:_di ate. ﬁ)’-’y{anl‘i-Mé%%Bﬂﬁaéigﬁ@cgmbﬁﬁb@fviaﬁé%ldéd?érﬁ@ﬂn&ﬁﬁpmséﬁ?r@d%(ﬂ%l%g attfc_ to

a solution I.nter l.a . . ND an rie . no In

B (150m) 2ndBPSREE 507 had OO i ke 81 et Ith PRM TR SRS, re 1 or

24 hours, pour deyepwes separged, daed/ deSO4afilteredesdrthetobugniwaslavapomted THe or gani ¢

| ayer was separmiidi,(0.6%)ivRs phrdSOf tolurhh LHr&hR6Lrahgl oldRrokidsis GL4S (Hluenas

evaporated. Th [ S in DLPE. The precipitate was
filtered off a?f@ﬁ‘u”%ﬂ%%‘%%ﬁ%i%@@.??‘53%%@'35@%%?“‘? %%CEIP%‘W%FO fededands) ¥ g
poi nt 162C.  d)thesodisairveasievaporsied; yigldingre dig @8%) eltintemadiafg 60 . Na A mi xture of
i nternedi atg 63 (0.0032 not) and sodi um hydroxide (0.0128 not) in

Example A9
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DMSO (0.127 mol) was added at —78°C to a solution of ethanedioy! dichloride (0.061
mol) in DCM (110ml) under N; flow. The mixture was stirred for 15 minutes. A
solution of intermediate 8 (0.051 mol) in DCM (200ml) was added. The mixture was
15  stirred at ~78°C for 1 hour and 30 minutes. Triethylamine (0.26 mol) was added
dropwise. The mixture was stirred at —78°C for 15 minutes, then brought to room

o
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temperature for 2 hours and 30 minutes. Water was added. The mixture was extracted
with DCM. The organic layer was separated, dried (MgSO,), filtered, and the solvent
was evaporated. The residue (14g) was purified by column chromatography over silica

20 gel (20-45um) (eluent: cyclohexane/EtOAc 70/30). The pure fractions were collected
and the solvent was evaporated, yielding 7.6g (57%) of intermediate 61.

~Ax :
N

Sodiumcyanoborohydride (0.049 mol) and acetic acid (0.034ml) were added at room

temperature to a solution of 5-chloro-1-methyl- 1H-Indole-3-ethanamine (0.031 mol)
and intermediate 61 (0.034 mol) in MeOH (700ml) under N; flow. The mixture was
25  stirred at room temperature for 24 hours, poured out into potassium carbonate 10% and



EtOH (150m ) was stirred and refluxed for 5 hours, then cooled to room
tenperature and taken up in diethyl ether. The precipitate was filtered off
and dried, yielding 1.57g 15 (99% of internediate 64, nelting point > 260C
e) _Preparation of internediate 65, oY o, VNN~ 0~1 :411 IWI /N N EDC
(0.0064 not) and HOBt (0.0064 not) were added at roomtenperature to a
solution of internediate 64 (0.0032 nol) in THE (160m ) and DCM (I 60m)
under N2 flow, The m xture was stirred aw-roomtenperature for 30 m nutes.
0- (t et rahydr o- ran- |} i.n . . The

m xture was st izériji% dav?&r%%}yn{i %Oth%%géé{ 8&3&6&%39%%3@%@&!}%%% é?llgnt 0 water
and extracted wiolventp@asevapprated, Iy mestdue (1B} wagpyribieddy caluay chigmptegraphyy So4) |

L il telred anﬁ t hevesdilicd @eit(20VaSune)(apéht: DENM/MeOHIBNHEGIS D§15/0.2{. The pg frHﬂiSns%lj;i fi eoa
y columm chro ST b P . NH4
57/ 3/0. 1). Thee?%r?%l?@ﬁ%%n%%ss%%g&%aﬁﬁé%{eéiwi%? el

evapor at ed. The®% esi due (0.385g) was crystallized from CH3CN di et hyl -41-

et her. The pr ecd)Pichabondintdrinkdiete 63l of f an dried, yielding 0.084g of
intermediate 65, nelting point 179C. EXarfpl %10 N &) Preparation. of
intermediate 66 Na N NN N 0 5 A solution of¥ -Wlsul nyl ) -

5-pyri m di necarboxylic acid, ethyl ester (0.094 N tonitrile
(240mL) was added at roomtenperature to a solution of 4% peridinyl -
carbam c acid, 1,1-dinethylethyl ester (0.078 not) and pot\assi um car bonat e
(0.156 not) i NMetbaesifionylichleri¢el(Q0049) melhwieradiia af b G0 aFblation ol intermediate st i rred
at room t emper agayd S04l Bhdifibthy RAiE BLO0BMol) iR DEM QSoMG hider RDoveXhE act ed with
Et OAc. The 10 organic Ea%fr was vvasqﬁrd with water, drl.ed.ggfgtsqﬁﬂf), filtered,
and the sol vent™HHE Wt} al Feqp ICmRRatpig or fi Boge Oy QXA 5 ¥E°F #%8m di et hyl
et her. The pr ecixpidedtwithiaCMf Thet ceganiy laysf Wascoaphrated, dukd (Yig800i mitgretiandthe (5399 of
i ntermedi at g) 66so1veR! wak BehpBiated! Thb @& due (2Mdg) was taken up in DIPE. The precipitate was

filtered off and dried, yielding 1.78g (84%) of intermediate 63, melting point 162°C.

O 55

\ Na
A mixture of intermediate 63 (0.0032 mol) and sodium hydroxide (0.0128 mol) in
EtOH (150ml) was stirred and refluxed for 5 hours, then cooled to room temperature

HO'

and taken up in diethyl ether. The precipitate was filtered off and dried, yielding 1.57g
15 (99%) of intermediate 64, melting point > 260°C.

¢) Preparation of intermediate 65 o O\Nj\f\n
U T N A }O\Oj% © i
N,
\
EDC (0.0064 mol) and HOBt (0.0064 mol) were added at room temperature to a
solution of intermediate 64 (0.0032 mol) in THF (160ml) and DCM (160ml) under N,
flow. The mixture was stirred at room temperature for 30 minutes. O-(tetrahydro-2H-
pyran-2-yl)- hydroxylamine (0.0064 mol) was added. The mixture was stirred at room
20  temperature for 3 days, poured out into water and extracted with DCM. The organic
layer was separated, dried (MgSQy), filtered and the solvent was evaporated. The
residue (2.77g) was purified by column chromatography over silica gel (15-40pum)
(eluent: DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected and the
solvent was evaporated. The residue (0.385g) was crystallized from CH3;CN/diethy]



b) Preparation.of:intertnediate 67 NyN O TFA (20n)) was added at room
tenperature to a solution of internediate 66 (0.0225 not) in DCM (I 10m).
The m xture was stirred at roomtenperature for 15 hours, 15 poured out
into water and basified with potassium carbonate. The m xture was extracted
with DCM The organic | ayer was separated, dried (MgSO4), filtered, and the
sol vent was evaporated, yielding 5.59 (98% of internediate 67. Exanple All
a) Pr@arationpf internmediate.68, o-~ 20 Sodium hydride 60%in oil (0.0069
not) was added at OC to a solution of 2- et hyl - 1H i ndol e- 3-aceti c acid,

et hyl ester (0.8t6Ipteripitate WaiEfilfdred@ff and driclie yieNihg 01084 of Titermeriatetéty € was
stirred at roomytieppediatiygee for 1 hour. |odo- ethane (0.006 not) was added.
The m xture was stirred at roomtenperature for 18 hours and poured out into
Ft OAc and saturated NaCl. The organic |ayer was separated, dried (MgSOH4),
filtered 25 andExdmplesdlOvent was evaporated till dryness. The residue (1.1 g)

was purified by, eadotidion SiMiGHRERQkgPNhy over sili elo (1 5-40m (el uent:
cycl ohexane/ Et 0&"""&?0]"20). The “pure fractions \/\E@/C | llected and t he sol vent

c
was evaporated, yielding 0.73g (65%9of inte Fﬁ%’di ate 68. -42- b) Pre
aration,of internediate 69 A solution of ~iys¥buytl al um ni um hydride in

t ol uene (0.0045 nol) was added dropwi se at®-78C to a solution of

i nt er medi at €5 68AEGuEEDL Axhingthy lsul foaw-(Simiidisagatboxy]io adid, mthy hestey @034 mel)( 15n)
(;rglce]gul ag f, i evma;%mm%m asUaG_ﬁl'ﬂLat gamft%ﬁwmng@%asmuﬁgwm- _idﬁlylt.)gvl edTﬁt
- or ours nen. c extracte e
organi c | ayer v&baﬁ}gsaﬁgg?\%%frﬂ&g@%ﬁ ,eSt?fﬂ)'g T‘ﬂg@&f{a‘“ﬂ”} e oég%qﬁit}ﬂ he
sol vent was evapeb itasefoniirild (130nyhy vedsr Nyfley. dhemixgury ag sitledgfroat i nt er nedi at e
69. c,), PreparghpanuRiovémighi pReddIubinttQcd witkriand eldactéd With Bionirem (1V)

et hoxi de (O 6)023r alrIrlli)I%yewas agsggg [“ﬁ‘ﬁ narxtq@s(gf) it rnﬁglteastﬁ’ n§7 (0.0021
mol ) and i ntGr nUET 594 32021 ?EEr’I o1 e: Dffietsnan Hang (F5m) . The
m xture was sti¢verdated Thowpidecewgse ized fran digdylether (The precipitate was filtered

Tri s(acet at o- a- & Ridiied, yielding 14.4g (53%) of intermediate 66, melting point 160°C.

b) Preparation of intermediate 67 O’ e
N\'/N
| P

o}
TFA (20ml) was added at room temperature to a solution of intermediate 66 (0.0225
mol) in DCM (110ml). The mixture was stirred at room temperature for 15 hours,
15  poured out into water and basified with potassium carbonate. The mixture was
extracted with DCM. The organic layer was separated, dried (MgS04), filtered, and the
solvent was evaporated, yielding 5.5g (98%) of intermediate 67.

Example All
a) Preparation of intermediate 68 CC&
=\

20 Sodium hydride 60% in oil (0.0069 mol) was added at 0°C to a solution of 2-methyl-
1 H-indole-3-acetic acid, ethyl ester (0.0046 mol) in THF (10ml) under N, flow. The
mixture was stirred at room temperature for 1 hour. lodo- ethane (0.006 mol) was
added. The mixture was stirred at room temperature for 18 hours and poured out into
EtOAc and saturated NaCl. The organic layer was separated, dried (MgSOs), filtered

25  and the solvent was evaporated till dryness. The residue (1.1g) was purified by column
chromatography over silica gel (15-40um) (eluent: cyclohexane/EtOAc 80/20). The
pure fractions were collected and the solvent was evaporated, yielding 0.73g (65%)of
intermediate 68.



10 borate(l-), sodium (0.0023 nmol) was added portionwi se. The m xture was
stirred at roomtenperature for 18 hours, then quenched with NaHCO3 and
extracted with DCM The organic | ayer was separated, dried (MjSO4),
filtered and the solvent was evaporated till dryness. The residue (1.29)
was purified by colum chromatography over silica gel (5m (eluent:

DCM MeOH/ NHAOH 95/5/0.1). The pure fractions were 15 collected and the

sol vent was evaporated, yielding 0.2g (21% of internediate 70.

d] - Prepar 4i On. of |nterrred| ate 71. HON H¥a _A nixture of internediate 70
(0. 0004 nol) anb).Pzepdiation ¢fimtenmedidte 600. 000 in EtOH (30ml) was stirred
at 60C overnight, then cooled to roomtdnperature and evaporated, vyielding
0.2g (100% of internmediate 71. e) Preparat 1 of internediate.72 0.H N N\~

y N EDC (0. 0007A@ahaonad?§uéa@lam 5 rd@x acé’ﬂ&fé é@éOJS%ﬁ‘S‘\fa@%’&Bature to a

solution of 20 internmed riethylamne (0.0009 nol)
in DCM THE ( 40ndPPWisslaf8Rao # seiyonp %‘tefﬁ“i@ﬂqm@‘ QAL weh) iy ML Smipeng,
t enper at ur e f or1,2dimsthoyyetisne J-5Smt(mblealiyrdicoes23-brgstroay)-uBdey N) floWwyEheoxyl am ne

72 hours. p “’2"3“"3’*'5’% S “é”i’% g B O D B 2 yer
was separ at e with éél\"( %@lﬁﬂ 1c lFYeI'f”é‘?g ﬂ‘(‘ﬁ‘ﬁer %%Qﬁg@@ﬂm(&@&%ﬁtﬂ&t ed. The
resi due (0. 4g) mnmlef/apedtebyllldcmmldﬂmg)m &d 0@Yp)of irseraedilte 6PmS| |

(5m (el uent: DCNPNERIM KA RRGiEG01 to 90/ ¥0/1). The pure fractions were 5

col l ected and the solvent Wwas €evaporate ding 0.087g (37% of
internediate 72. Exanple Al2 al Prepara of internediate.73 ~'1I M
Internmediate 50 (0.0046 nol) was added at 5 0,a solution of 6-methoxy-I
-met hyl - 1H-I ndol e- 3- et hanani ne(0. 0046 nol) ifi(ve | 00m ) under N2 flow.
The m xture 10 was stirred for 30 m nutes. Sodi or ohydri de (0.0068

nol) then acetic acid (0.0046 nol) were added porti OnV\AOS? The m xture was
stirred at roomtenperature for 48 hours, poured out into potassium
car bonat e 10% afi¢iniat ('¥ttekidei(@.602D@Ml) Wets @dded to a mixture of intermediate 67

(0.0021 mol) and intermediate 69 (0.0021 mol) in 1,2-dichloro- ethane (25ml). The
mixture was stirred at room temperature for 30 minutes. Tris(acetato-a-O)hydro-

10  borate(1-), sodium (0.0023 mol) was added portionwise. The mixture was stirred at
room temperature for 18 hours, then quenched with NaHCO; and extracted with DCM.
The organic layer was separated, dried (MgSOy,), filtered and the solvent was
evaporated till dryness. The residue (1.2g) was purified by column chromatography
over silica gel (S5um) (eluent: DCM/MeOH/NH,OH 95/5/0.1). The pure fractions were

15  collected and the solvent was evaporated, yielding 0.2g (21%) of intermediate 70.

Hoj\@k& «I& §

A mixture of intermediate 70 (0.0004 mol) and sodium hydroxide (0.0009 mol) in
EtOH (30ml) was stirred at 60°C overnight, then cooled to room temperature and
evaporated, yielding 0.2g (100%) of intermediate 71.

¢) Preparation of intermediate 72 Cj/ j\(\
/k /\j[b

EDC (0.0007 mol) and HOBt (0.1g) were added at room temperature to a solution of
20 intermediate 71 (0.0004 mol) and triethylamine (0.0009 mol) in DCM/THF (40ml)
under N flow. The mixture was stirred at room temperature for 15 minutes. O-

(tetrahydro-2 H-pyran-2-yl)- hydroxylamine (0.0009 mol) was added. The mixture was



organi c | ayer was separated, dried (MgSO4), filtered, and the sol vent was
evaporated. The residue (4g) was purified by columm chromatography over
silica gel (15-40m) 15 (eluent: DCM MeOH NH4OH 96/4/0.2). The pure
fractions were collected and the solvent was evaporated. A part (0.7g) of
the residue (2.2g) was crystallized from acetonitrile. The precipitate was
filtered off and dried, yielding 0.43g (61 %9 of internmediate 73, nelting
poi nt 122C. b) Prearation. of internedi ate 74 HNH .Na A mxture of
internediate 73 (0.0015 nol) and sodi um h%drom de (0.006 nol) in EtOH 20
(90ml) was st i rstiged atmebry wfnperstmct HOR2 Bulmoensd ovthan weteapdreatrattdwithl dr yness,
yielding interped ?ﬂe&)rfﬁnc layfoad @ﬁa%témﬂlﬁe%t(ﬁlgg@) eRdNad tthéTvént wasl"@t (0 003

mol ) then EDC (0. erature sol ution

i nt er nedi at e 74er‘(5"%?5€§ ‘%{5%,\?“%{8%8 C‘?—'*@W%ﬂ&ﬁf%lwﬁgl-gﬁ %f?lgr?h\)'lo)’er S)xyl ani ne
(0.003 nol) in (GrE)(eiomt:OAMORNHeOH RB/2/01160\00/THB. ‘Rhexpurerfeactiens wetei rred at
room tenperat WoBediddrand the 3614n® wa%&ﬂe@%ldlngto(bwf(tﬁ%) aNfte@difaRCed W th
DCM The organic 5 | ayer was separated, dri SO4), filtered, and the

sol vent was evaporated. The residue (1.1g) was purlfl ed by col um

chr omat ogr aphy gsa@p_gi_@le 12i ca gel (10m (eluent: DCM MeOH NHAOH 95/5/0.5). The
pure fractions Mefeparaiinl Feit@aheditid 78 he soI ent was evapor at ed. The residue

(0.24g) was purified by colum chromatogfa over silica gel (10m

(el uent: DCM MeOH NI 140H 95/5/0.5). The pur t| ns were collected and
10 the sol vent was evaporated, yielding O. 17g Pt ermediate 75.
Exanpl e A13 ai Preparation pfl nternedi ate. 76 || m Xt of

6- met hoxy- | H i ndol e- 3- et hanam ne (0.053 nol) and 1 3- benzof ur andi one

(0.058 nol) in toluene (130nl) was stirred and refluxed Yor 48 15 hours,
then filtered. The filtrate was evaporated, yielding 5.4g (32% of
internedi ate 76ternediakRr ¥0.0646 rool) wis addddet HERD asautioh ofl6-methoxy-1-methyl-

1 H-Indole-3-ethanamine(0.0046 mol) in MeOH (100ml) under N, flow. The mixture

10 was stirred for 30 minutes. Sodiumcyanoborohydride (0.0068 mol) then acetic acid
(0.0046 mol) were added portionwise. The mixture was stirred at room temperature for
48 hours, poured out into potassium carbonate 10% and extracted with DCM. The
organic layer was separated, dried (MgS0O,), filtered, and the solvent was evaporated.
The residue (4g) was purified by column chromatography over silica gel (15-40um))

15  (eluent: DCM/MeOH/NH4OH 96/4/0.2). The pure fractions were collected and the
solvent was evaporated. A part (0.7g) of the residue (2.2g) was crystallized from
acetonitrile. The precipitate was filtered off and dried, yielding 0.43g (61%) of
intermediate 73, melting point 122°C.

b) Preparation of intermediate 74
HO l )N\
N

Na
A mixture of intermediate 73 (0.0015 mol) and sodium hydroxide (0.006 mol) in EtOH
20  (90ml) was stirred and refluxed for 8 hours, then evaporated till dryness, yielding
intermediate 74.



~0~N O A solution of internediate 76 (0.017 nol) in DVF (19nml) was added
dropwi se at room tenperature to a suspension of sodium hydride (0.034 nol)
in DM (11 m) under N2 flow. The m xture was stirred at roomtenperature
for 1 hour and 30 minutes. 1-iodo 20 propane (0.034 nol) was added. The

m xture was stirred at roomtenperature for I hour and 15 m nutes.
Saturated NaCl was added. The m xture was extracted with EtQAc. The organic
| ayer was washed with water, dried (l\/gsog& filtered, and the solvent was
evaporated, yielding 4.9 of internediaté 77., This product was used
dircctly in the)Reeparationnt intomedisteds - 45- Proepar tion of intermediate. 78 NHz
A mxture of internmediate 77 (0.068 not nd h cyi\am ne, nonohydrate (0.068
not) in EtOH (60m) was stirred and refluxed f%r Y1 hour, poured out into
wat er and extracted wth DCM The organic |ayer epa , dried
(MS™), filtered, and the solvent was evaporated, yield 3.53g of
internmediate 78. This product was used directly in 5 the Xt reaction
step. d) Preparation. intermediate 79 f KM-Y'H ~ly-N o

Sodi untyanobor i 0.024 mot) and acetic acid (0.0167 not) were added
at room terrpe?@%g (3%&)&’81) tsp Eppdho??f mpl)pere ﬁ&iﬁpa&rgoraieﬂ(psrabq%t? agoitiony g

i ntermedi at e 78f(ibtefMieBiater@t().0015 md)Cird (B@Matiydros2ki-@yrai2-yl)- bydroxPhaenims xt ure was
stirred for 30 (6‘00315181‘1‘1111%%@?14 (P8t Lt NPRKATRL W20 BARL Lo goﬁi and

extracted with anlc | a er was 10 separa ar i SA),

filtered, and tﬁ‘@peé‘m‘rﬁ WS, QOUIEGPUL ATy waten 7g F’QE'F@{!J&’“'C Cpurified
by col um cHyr oriaxeogasaquqtatgd;dne@(MgSOa) fledred; axﬁitm]w)veme#asevnporatem%wea—v NH4 CH

g\% g{) 9ét2)e-d Tgle R4aR (f.18Wak Bﬁ}%e%9 @?1&1911 L}s&hﬁggrmgi owg.népéevﬁ%mw@&entn of

i nternediate 88‘5&[@9{%{%@9 g/?& %”QFQPT(S er‘F“OI“ﬁYV‘érF ﬁ%‘&?‘ﬁ% é“d?‘ggs(o not ) ,

i odo- et hane (0.Ca®&tediThe rasiduiet(p. R4 wipb purified by duniiOchd@&Eogmphy oven SIDNFge( 60ml)
watshstE It rorA ed % @6} ) (Blenf: HOUWNOHYRH,CH 99@%55%@ph1€%‘a¥ﬁ§)5§%%re?6hl/gcs%ﬁ§ﬂdaﬁ ed

Wi c e oraani ¢ ri.e

filtered ant tH &e eﬁgra@e@%ﬂ&@g@ﬁ% p?eégtf'?ﬁfg‘ €7°8g) was purified by
columm chr omat ography over kromasil (5pnm) (eluent: DCM MeOH 100/0 to 95/5).
The pure Example A13

a) Preparation of intermediate 76 3@
N.
~0” 3 I:N:
H

o]

A mixture of 6-methoxy-1H-indole-3-ethanamine (0.053 mol) and 1,3-
isobenzofurandione (0.058 mol) in toluene (130m!) was stirred and refluxed for 48

15  hours, then filtered. The filtrate was evaporated, yielding 5.4g (32%) of intermediate
76.

A solution of intermediate 76 (0.017 mol) in DMF (19ml) was added dropwise at room
temperature to a suspension of sodium hydride (0.034 mol) in DMF (11ml) under N,
flow. The mixture was stirred at room temperature for 1 hour and 30 minutes. 1-iodo-

20  propane (0.034 mol) was added. The mixture was stirred at room temperature for 1
hour and 15 minutes. Saturated NaCl was added. The mixture was extracted with
EtOAc. The organic layer was washed with water, dried (MgSOy), filtered, and the
solvent was evaporated, yielding 4.9g of intermediate 77. This product was used
directly in the next reaction step.



fractions were collected and the solvent was evaporated, yielding 1.ig (78%
of 20 internediate 80. !).Preparation of internmediate 81 HAC N1~ Na

m xture of internmediate 80 (0.0022 not) and sodi um hydroxide (0.0088 nol) in
Et OH (100m ) was stirred and refluxed for 6 hours, then stirred at room
tenperature -46- overnight and evaporated till dryness. The residue was
taken up in diethyl ether. The precipitate was filtered off and dri ed,

yi el ding 0.965g (88% of internediate 81,4s-nelting point > 260C.

g) _Preparation LNk er i rrO~" ~~ N VO NF~N1y) Q EDC (0. 0038
nol ) and HOBt f@%&gg’@&%ﬁﬁﬂ‘g@%@algé%ed at\mer ature to a 5 solution of
internmediate 81 (0.0019 nol) in THE (100m ) amd DCM (I 00ml) under N2 fl ow.
The m xture was stirred at roomtenperature for 30 m nutes.

O (tetrahydro-2H .nyrap-2-vl - I lam ne .(Q. 0038 | added. The

m xture was sti‘?ktmé git% Plrn %%?dkattee%@roggﬁﬁmf@rydégnﬁc%’ﬁ h%f)%%pggs o0t M nto wat er
and extracted VPR BRIV whgirgd andieituxed foy & howrepouzed puirintp avgter endjeatlactely SO4) |

L il telred anﬁ t heittsDCMeThe M@@I'ﬁmpwaﬁgef@atedTb@edlmgse@i ﬁite%eé(wandzw.somﬁ Ol|13|uri fied

y colum chro r k. | J ent; -

99/1/0.05 to 9%% 85@%)@6 ’?ﬁ‘g‘“ﬁﬁ‘ég r"ggﬁeglﬁn?g 7\$\ieeﬂrhgs pé%qufte‘éatsélaﬁlgg%gtwt'?le sol vent

was evapor ated, hene| gasiigneten. 14g of internediate 82. Exanple Al4 a)

Prepar ati on. of d)Pepamaneh dtierddikl7N CI N~ Na 15 A mixture of internediate

62 (0.0034 nol) and sodi um hydroxide (0.0134 noll in Et | &0 ) was
stirred at 80C for 3 hours, then cooled to room erat nd evaporated
till dryness. The residue was taken up in di e@@ﬁer. The precipitate was

filtered off and dried, yielding 1.18g &Z/S% ofl Internediate 83, nelting
point > 260C. b).Prepatation_ofinternmedrag 84

Sodiumcyanoborohydride (0.024 mol) and acetic acid (0.0167 mol) were added at room
temperature to a solution of intermediate 61 (0.0167 mol) and intermediate 78 (0.015
mol) in MeOH (380ml) under N, flow. The mixture was stirred for 30 minutes, poured
out into potassium carbonate 10% and extracted with DCM. The organic layer was

10 separated, dried (MgSQ.), filtered, and the solvent was evaporated. The residue (8.84g)
was purified by column chromatography over silica gel (15-40pm) (eluent:
DCM/MeOH/NH4OH 96/4/0.2). The pure fractions were collected and the solvent was
evaporated, yielding 2.85g (40%) of intermediate 79.

¢) Preparation of intermediate 80, j\( ‘)
N0 =N
l A N
Ny ]O\/ A}D’O\
N
)

A mixture of intermediate 79 (0.0028 mol), iodo-ethane (0.0056 mol) and triethylamine
15 (0.0085 mol) in DMF (60ml) was stirred at 50°C for 7 hours, poured out into ice water
and extracted with EtOAc. The organic layer was washed with water, dried (MgSOs),
filtered and the solvent was evaporated. The residue (1.8g) was purified by column
chromatography over kromasil (5um) (eluent: DCM/MeOH 100/0 to 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 1.1g (78%) of
20  intermediate 80. H

HOJ\E\N ]
QSO
N
) .Na
A mixture of intermediate 80 (0.0022 mol) and sodium hydroxide (0.0088 mol) in
EtOH (100ml) was stirred and refluxed for 6 hours, then stirred at room temperature



"HlI ~N-~"7H Iw N EDC (0.0052 nol) and HOBt (0.0052 nol) were added at
roomtenperature to a 20 solution of internediate 83 (0.0026 nol) in THE
(120mL) and DCM (I 20ml) under N2 flow. The m xture was stirred at room
tenperature for 30 mnutes. O (tetrahydro-2H pyran-2-yl)- hydroxyl am ne
(0.0052 nol) was added. The m xture was stirred at room tenperature for 6
days, poured out into ice water and extracted wwth DCM The organic |ayer
was separated, dried (MgSO™4), filtered a_Hg t he sol vent was evaporated. The
25 residue (2g) was purified by colum chfomatography over silica gel
(15-40m (el uermvemightZand pEippietedrl NEMEs) T8 fesidde Fs taken@p pudieth¥! ether Thns wer e

col l ected and tpaRiphed wRBfiltheBoff SMAREY, cRhg 0186 f&?qgfé)ﬁte%&r%%étl, 559 was
el uent:

purified by colu chr raphy over kronasi

DCM MeOH NH4CH egt?%/p&"ggggé%%e ure fractions were collected and the sol vent

was evapor at ed g Pieparationpf tamediatoB? i nt er gedj afe 84. This 5 goduct was used
n

directly in the next reaction step. Ex eAY1S Preparat i of
internediate 85. NN ---/ N O 4-Piperidrneneth e (0. Q and
pot assi um carbonate (96 g) were stirred in aceton i 10 m ) and then

a solution of 2-(nmethylsulfonyl)- 5 10 pyrim di necarboxylic acid, ethyl

1(:a :Frgrerg? u?g gIJlBrDG' mnf1%gm]@l'?'iaMjrmBt (@@@% mliwwﬁd&ddﬁg@mwﬁﬁf Eait r? Omat room
tenperature %an Oltuﬁ% Osq(%%nr?{ﬁtev\ég?%@da{g rogltinercriﬁﬁ %‘r?é%ﬁéls’% Qégpﬂ%@nlg’t‘q% & in water
and the mi xt ur dlofaShemixfuag Vesctiwed 4 roanemnpergus 6y 3fHminutesh@-(ghrgwdiocH-ayer was
3\2 gar1 gt :Sép\(l)\?z E;@tinwi_-{_ﬁlh h¥@b>_@flamidd’ io@ad3g MGJWS) adgéd'. Tﬁfﬁﬁdné)vaés sﬁ.ﬁehoztt E’@mﬁ SI \(; S 2';

o1 o gel er et E - FERSE pUBE Rd LR Y pRgL AT BRI REERTY OV
NHAOH) . The pr o@¥geWas sepaszied. duied (MesOocliteredand the salyent pesevaporsiedrdbaassi um
carbonat e slour rysidusdl.2d) evagpueified 8y vél@mn sty Wher Rrobaiil (S (ehieftani ¢ | ayer

t ed, i 2 X . ayer
125 5021 2,0, IR AL OO0, U L e 200 21

the solvent was evaporated, yielding 0.114g of interme

Example A14
a) Preparation of intermediate 83
HO | i cl
0
H
’\X@
N

V' Na
15 A mixture of intermediate 62 (0.0034 mol) and sodium hydroxide (0.0134 mol) in
EtOH (150ml) was stirred at 80°C for 3 hours, then cooled to room temperature and
evaporated till dryness. The residue was taken up in diethyl ether. The precipitate was
filtered off and dried, yielding 1.18g (78%) of intermediate 83, melting point > 260°C.

\

EDC (0.0052 mol) and HOBt (0.0052 mol) were added at room temperature to a
20  solution of intermediate 83 (0.0026 mol) in THF (120mi) and DCM (120ml) under N,
flow. The mixture was stirred at room temperature for 30 minutes. O-(tetrahydro-2H-

pyran-2-yl)- hydroxylamine (0.0052 mol) was added. The mixture was stirred at room
temperature for 6 days, poured out into ice water and extracted with DCM. The organic
layer was separated, dried (MgSO,), filtered and the solvent was evaporated. The

25  residue (2g) was purified by column chromatography over silica gel (15-40pm) (eluent:



aj Preparationof intennediate86 0 ci r' Sodium hydride (0.0095 nol) was
added at 5C to a solution of 5-chloro-IHindole-3- carboxal dehyde (0.0056
nmol) in THE (52m ) under N2 flow. The m xture was stirred at OC for 1 hour,
1-1 odo- propane (0.0067 nol) was added. The m xture was stirred at 25 room
tenperature for 2 days, poured out into water and extracted wth Et QAc. The
organi c | ayer was separated, dried (MJSO4), filtered, and the sol vent was
evaporated, vyielding 1.5g of internedi atg 86. This product was used
directly in the next reaction step. C D) Preparation of internediate 87
"N N -48- Sodi BeMeOHOHhOHI6HL.DOTe e fravions aerd colteetedl andabé e0lvedt WB46 not )
were added at ¢vagstatt® TREfeRHL (0.758 58%PRhsPutifid 1Y coluin@hrdRfdiogfafhybvel 0. 0042
nol) and inter r’rﬁdl at.lg 636 glo. QM@ w’ﬁéﬁwo%ﬁ'%ﬁd@r N2 flow. The
mxture was stifPRa Ahd PR %ﬁ? 3h 8% A8 %o m

t enperature, potdllectedynd theselyern vasevepaated; sicldingA4635d efistermedidtedst Thict ed wi t h

DCM  The or gani grodwry®4s wbeBdieBah ee@ekt réitliddiepMISO4), filtered, and the
sol vent was evaporated. The residue (2.42g) was purified by colum

chromat ography over silica gel (15-40m (eluent: DCM MeOH NH4AOH 95/5/0. 2) .
The pure fracti@sepleetld col lected and the sol vent was evaporated, yielding
1.29 (60% of Pmojsetiordf @fctndimte 83l ~ ~ NH c) Preparati og of internediate,

S8 I I( H1INNITJ Na 10 A'mxture of iptefvedi ate 87 (0.0025 not) and
sodi um hydroxide (0.01 not) in EICH (12@%&5 stirred and refluxed for 4
hours, then evaporated till dryness. The residue was taken up in diethyl
ether. The prech PipklifenRndnibd @768 ShoBfahd polsbsitticeBonad @6 ) e Qick430 (729 of
I ntermediate 88dcetg§iltrhé HQO(P r(r)ll)rz]a;[ld ticn2 z? g)%u'tior(lj f f{n?eﬁlay[s%ltfény ): 9— Intermediate 89 |
10 pyrimidinecarboxylic acid, ethyl ester (0.37 mol) in acetonitrile (500 ml) was added
dropwise at room temperature over 1 hour. The reaction mixture was stirred overnight
at room temperature and the solvent was evaporated. The residue was stirred in water
and the mixture was extracted with DCM (2 x 500 ml). The organic layer was
separated, washed with water, dried (MgSOy), filtered off and the solvent was
15 evaporated. The residue was purified by column chromatography over silica gel (eluent
1: EtOAc/Hexane 1/1; eluent 2: MeOH + small amount of NHsOH). The product
fractions were collected, stirred with potassium carbonate slurry and the mixture was
extracted with DCM. The organic layer was separated, dried (MgSO,), filtered off and
the solvent was evaporated, yielding 31 g (32 %) of intermediate 85.
20

Example Al6

a) Preparation of intermediate 86 ; o
N

/J

Sodium hydride (0.0095 mol) was added at 5°C to a solution of 5-chloro-1H-indole-3-
carboxaldehyde (0.0056 mol) in THF (52ml) under N; flow. The mixture was stirred at
0°C for 1 hour. 1-lodo- propane (0.0067 mol) was added. The mixture was stirred at

25  room temperature for 2 days, poured out into water and extracted with EtOAc. The
organic layer was separated, dried (MgSQy), filtered, and the solvent was evaporated,
yielding 1.5g of intermediate 86. This product was used directly in the next reaction
step.

Cl
b). Preparation of intermediate 87 Oy
N, N
A N
NS #N
o g




NS' N H~I EDC (0.0036 not) and HOBt (0.0036 nol) were added at room
tenperature to a 15 solution of internediate 88 (0.0018 not) in THE (90m )
and DCM (90ml) under N2 flow. The m xture was stirred for 30 m nutes.

O (tetrahydro-2H pyran-2-yl)- hydroxyl am ne (0.0036 not) was added. The

m xture was stirred at roomtenperature for 3 days, poured out into ice

wat er and extracted with DCM The organic | ayer was separated, dried
(MgS™), filtered, and the solvent was eugporated. The residue (1.3g) 20 was

purified by col . [ Sl i I - | t:

b Ve N Saf R adar oo sy BlaskaR ol (0 kBl enl SUFRLL 1 ony
was evapor at edlOORitERRETaEe B 2asalytiornydgtergiedipty 8 (0RVA2 meb agbintepmediag 8 A17A17 a)
Pr epagI gt idon of Oq'ormer il irfMéQI@OlZ%D uBd&er Neﬂmnmxls wlittore was stlite@ thdiel(pRd 0?4( nmot )
was added at 1 ' =g - i - 3- 0. 0026
not) and triet h@fig?%g’n‘g&(% %‘8@ r?r%? femﬁ%r%%d&ﬂ Tg& ﬁ%%gl"?ﬁgb(ﬁ tcg)\q/lvé.sb}g The

m xture was st i#deytrasted Witk BQM. The peganig layer s seppriedidngdMeSap dtteredand i | | - 40-
dryness, Yyi el di thgsdlvehewssestapptatedIDhe rdsidus (342 eas puvified bysethngii rectly in the

next reaction | Al | i ,q%iq'?% i 0g ) ~~ ONNA
m xture of int ec:lﬁn% %gh@é&?%h@a&%ﬁ@%t@ rfdﬁglﬁ\l?ré'rrre .aﬁ%&”ﬂiﬁ%@?}@n and
pot assi um car boH¥turerrctions wegs opllscied apdthe,snlyept Was eyapsritad) vigldias 428 f90d and

refl uxed for 2 ofontekmediatet8iien cool ed to room tenperature, poured out into ice

wat er and ext r agtpadh, Widdbriiiiediad @3¢ Organic la ted, dried
(MgSO4) fi|te?@§?§q’aﬁémrh‘é""§b‘ Vet was  ev d." Thelc ghi due’ (1.88g) was

purified by colum chromat ography over sililcg gel (15N40rr) (eluent:

DCM MeOH/ NHACH 97/ 3/0.1). The pure fracti ®ns were col ['ected nd the sol vent
was evaporated, yielding 0.15g (7% of intermediate 91. c)Preparati ogof

i nt er medi at &0 92A Nikfure®fiinterigddiaté\B7 (0.0025 mol) and sodium hydroxide (0.01 mol) in EtOH

(120ml) was stirred and refluxed for 4 hours, then evaporated till dryness. The residue
was taken up in diethyl ether. The precipitate was filtered off and dried, yielding 0.845g

(72%) of intermediate 88, melting point > 260°C.
Ci
w6
AT
w [T N
QO’NI/E’N H

EDC (0.0036 mol) and HOBt (0.0036 mol) were added at room temperature to a
15 solution of intermediate 88 (0.0018 mol) in THF (90ml) and DCM (90ml) under N,
flow. The mixture was stirred for 30 minutes. O-(tetrahydro-2 H-pyran-2-yl)-

hydroxylamine (0.0036 mol) was added. The mixture was stirred at room temperature
for 3 days, poured out into ice water and extracted with DCM. The organic layer was
separated, dried (MgSQ,), filtered, and the solvent was evaporated. The residue (1.3g)

20  was purified by column chromatography over silica gel (15-40pm) (eluent:
DCM/MeOH/NH,OH 92/8/0.5). The pure fractions were collected and the solvent was
evaporated, yielding 0.54g (56%) of intermediate 89.

Example A17
a) Preparation of intermediate 90 ,é’\\/

25  Methanesulfonyl chloride (0.004 mol) was added at 10°C to a solution of 1,2-dimethyl-
1 H-indole-3-ethanol (0.0026 mol) and triethyl amine (0.008 mol) in DCM (10ml) under
N, flow. The mixture was stirred at 10°C for 4 hours. The solvent was evaporated till



10 A mixture of internmediate 91 (0.0003 not) in sodi um hydroxide (0.0014
not) and EtOH (20nl) was stirred and refluxed for one day, then cooled to
roomtenperature and evaporated till dryness. The residue was taken up in
diethyl ether. The precipitate was filtered off and dried, yielding 0.12g
(82% of internediate 92, nelting point> 260C. d] Preparation. of

I nternmediate 93. N~y=N'J H " N 15 EDC (0. 0005 nol) and HOBt (0.0005 not)
were added at roomtenperature to a solution of intermediate 92 (0.0002
not) in THE (15m ) and DCM (15m ). The m*Xture was stirred for 15 ninutes.
O ('t et rahydr o- Xryneys, gieldihgynitgrmediyted OO Xhispnadng wadued Aivecttp in the wexsreadidad. The

m xture was stigdyed at roomtenperature for 4 days, poured out into ice

wat er and extr teD?d wi.th DCM The organic | ayer was separagted, dried
(MySO4), 20 filRErearationayniemediiedbnt was evaporated. Theresi due (0. 14g)
was purified by colum chromat ography over sili g (el uent:

DCM MeOH/ NHAOH 95/5/0.3). The pure fraction col | ect and t he sol vent

was evaporated, yielding 0.0359 (25% of_oiptennedi ate 93. -50- Table F-I
lists the internmedi ates that were preparedlaccording to one of the above

ntern. 2; Bx. Ak oEnEESRi A Tahod nylnifhedint oot 8508 N 1% “oc
| nterco. 7; Ex pasassiyn sirbenate (0.0 medhin a@tapitriler( EY0pd) was@tirrgdand fefigtedNar 2 | nt er co.
11; Ex. [A3]5 ndaps, ther 66Hiled to room temperature, poured out into ice water and extracted with

EtOAc. The organic layer was separated, dried (MgSO,), filtered, and the solvent was

evaporated. The residue (1.88g) was purified by column chromatography over silica gel

(15-40pm) (eluent: DCM/MeOH/NH,OH 97/3/0.1). The pure fractions were collected

and the solvent was evaporated, yielding 0.15g (7%) of intermediate 91.

¢) Preparation of intermediate 92 "
N
SN O
TC*
HO. N
.Na

10 A mixture of intermediate 91 (0.0003 mol) in sodium hydroxide (0.0014 mol) and
EtOH (20ml) was stirred and refluxed for one day, then cooled to room temperature
and evaporated till dryness. The residue was taken up in diethy! ether. The precipitate
was filtered off and dried, yielding 0.12g (82%) of intermediate 92, melting point >
260°C.
d).Preparation of intermediate 93

15  EDC (0.0005 mol) and HOBt (0.0005 mol) were added at room temperature to a
solution of intermediate 92 (0.0002 mo!) in THF (15m!) and DCM (15ml). The mixture
was stirred for 15 minutes. O-(tetrahydro-2 H-pyran-2-yl)- hydroxylamine (0.0005 mol)
was added. The mixture was stirred at room temperature for 4 days, poured out into ice
water and extracted with DCM. The organic layer was separated, dried (MgSOs),

20 filtered, and the solvent was evaporated. The residue (0.14g) was purified by column
chromatography over silica gel (10pm) (eluent: DCM/MeOH/NH4OH 95/5/0.3). The
pure fractions were collected and the solvent was evaporated, yielding 0.035g (25%) of
intermediate 93.



t"r~H/~[~ _~N (N I v\NN " HV ON W1lv NJ MO Interm12; Ex. A3 m
p. 154C Interm 13; E"X.[AAMA ; mp. 238C MN N d ANI Olnterco. 14; Ex.
[AA1 Na; Interm 15, ExX. M ~N NN 14 NHNII N ~ONN CH Na; Interco.

16; Ex. A4 Interm 17; Ex. A4 -51- Hr~rN"~/N H N N7 rNh Q AV N | "~ ~Tl
Intern. 18; Ex. Al mp. 109C Interm 19; Ex. Al ~N"' "" 11 N N NN N N HO
IO .Na; Interm 20; Ex. [A] Interm 21; Ex. Al ; mp. 70C LHLHH 14
Y(CYNNN ' NCr NV NHOCN Intern. 22; Ex. [Al]; np. 159C Na Intern. 23; Ex.

Al HM/~~NIT I N JHH N VNNNT\SO‘Intern24; Ex. [AIl; m.100C
Al ntern. 25; ExTabkIF-t listy the intePRGD@ st ere py:Nu'ed according to one of the above
Examples.

Table F-1 (intermediates)

Nl B e

Interm. 1; Ex. [Al] " Interm 2; Ex. [Al}; mp. >260°C
SRR ® s
N.

Q\ }4‘ ' N\ll/ }lq QO’QZ/C)/}OAE/\(Q

0 N N

H

Interm. 3; Ex. [A1]; mp. 70°C Interm. 7; Ex. [A2]
H H

o o

Interm. 10; Ex. [A3] | Na; Interm. 11; Ex. [A3]; mp. >260°C
N N
JO PG
o ~
N. N.
QX o L
. O/N N ~ N
O -
Interm.12; Ex. [A3]; mp. 154°C Interm. 13; Ex. [A4]; mp. 238°C
N N
L0 SO
o o
N. N. 72 N.
\/%(Q/\IIL/ i\éﬁk HO\,KQN/\L( i%k
l O

4]

O
O

Interm. 14; Ex. [A4] Na; Interm. 15; Ex. [A4]
N N
O/\N/\/[—D O/\N/\m
N N. N N
Qi X ﬁ\%k QL
- 0

Na; Interm. 16; Ex. [Ad] Interm. 17; Ex. [A4]




Intll~eerm 26; Ex. Al

- X

—T

ZT T

Intern 27;

Ex. A mp. 84C N~ ~ HO I
Interco. 28; Ex. Al ; mp. 83C Na; Intern. 29; Ex. [A]
NNN (O) H ------- - ---- Intern 30; Ex. A
NN~H (ON0) YI~ i ntern.

Intern 31 Ex. Al

33; Ex. AL Na Intern. 32 Ex. [A]

N NyN Interco. 34 Ex. AO[A] |Inteerrm 35; Ex.

NN Y ¢ F Interco. 36; Ex A2 Interco. 37; Ex. A2 r'

B Interco. 38; Ex. [A21; {]‘Lp. 173C Interco. 39; Ex. [A2
y—O-N—t——H-N-£N O!\.L}il,i!'w.LI ——0

N.
A
N
H

Interm. 18; Ex. [A1]; mp. 109°C

Interm. 19; Ex. [A1]

|
| NYU

|
N

Na; Interm. 20, Ex. [Al]

Interm. 21; Ex. [A1]; mp. 70°C

Na; Interm. 23; Ex. [Al]

Y@(gﬁzm

o]

Interm. 24; Ex. [A1]; mp.100°C

Interm. 25; Ex. [A1]; mp. 120°C

ShAwe
\!L“Y

Interm. 26; Ex. [Al]

Interm. 27; Ex. [A1]; mp. 84°C

Y ey

O/\m

Interm. 28; Ex. [Al]; mp. 83°C

:Na; [nté;—m .. 29, . ExiA]L .

Nogada

Interm. 30; Ex. [A1]

Interm. 31; Ex. [A1}; mp. 85°C

r@(@”ﬂ%

Na; Interm. 32; Ex. [Al]

interm. 33; Ex. [A1]




Interco. 40; Ex. [A21; mp. 110C Interco. 41; Ex. A3]; mp. 240C NH NH
N~h~H N\N"H H OYC N Cl NN CI UUU "o .Na Interco. 42 Ex, [A3] .Intern. 43;
Ex LA3] np_ 88C N-N~ ~ INlInterco. 44; Ex. Al "ONO N NyyNo-'H -vo
N~ENHN /JONH N OU- - - ----------- --- Intern.. 46; Ex. [A5]; mp. 150C
Na; Interco. 47, Ex. AS-53 N ~HHI,GNYNNN Qo N~ Np JQYnintterm
48; EX. AS -yl p' Interm. 51; Ex [A6] H~N4'~N V HN Na, Interm52; Ex. A6
Intent 53; Ex A6 , ,'JQ.}J H, "I" ~J7£ H\7 " ~N7~r \/ N\/N b

I nterm 55; Ex . —AZ—Na—nt-ar-m N—==0—N-NNo—¢ I\Inln \/NN

Intermb5i,-ix .

[ A71 I nt e{m SB)S’% A8
L

QO’ 1/(:(}0/\ %

Na; Interm. 34; Ex. [Al]

Interm. 35; Ex. [Al]

Ui@ovm

Interm. 36; Ex. [A2]

Interm. 37; Ex. [A2]

U&J\Q&m

Interm. 38; Ex. [A2]; mp. 173°C

an{ir

B:
O

Interm. 39; Ex. [A2]

INH
N
H

Interm. 40; Ex. [A2]; mp. 110°C

Interm. 41; Ex. [A3]; mp. 240°C

o]

)
Q\ H\ﬁ “
N N

Na; Interm. 42; Ex. [A3]

T@roﬂ %

Interm. 44; Ex. [A1]

o o

Interm.. 46; Ex. [AS]; mp. 150°C

Na; Interm. 47; Ex. [A5]




xRV OHNV ~ Iryw

N Na;

| nterm 59, EX.

["A-8-17 Interm 60; Ex. A8 N H-1

N~ NN~~~ NNInterm63; F.x. A9 ; m. 162C Na Interm64, Ex. A9 ; mP.
>260C -54- XT ~0.HNOsO 'l » WNInterm.65 Ex. [A9]; mp. 179C

Interm 70; Ex. Al I HO ~_ ry-teN'"N NNy H (ni /a~/\I .Na; Interm 71,
Ex. All] Interco 72; Ex. AlIl] HON No, HH NN N' Interm 73; Ex. Al2 ,
m . 122C Na; Interm 74; Ex A12 OHyN NN -~pl ~I Il tI ((Nn ~ NN-\ Jpn~
Interco. 75; Ex. Al12 jY Interm80; Ex. Al53-HOY ~ V O.HN N N N Na;

Interm 81; Ex| Al3 ; m. >260C Jp~TqLeté N~H ~\ N

N~H >260C

Sogas

N
Q\D H]L!
N N

I‘CO.DﬁZE;\ Ex. Al13 //C N
™~ N
A
" bO\/ﬁ
~ E;N.,.

Interm. 48; Ex. [AS]

Interm.. 51; Ex. [A6]

ges
OJVBP

Na; Interm.52; Ex. [A6]
I/

L@
auf

Interm. 53; Ex. [A6]
//

LQ
vy

Interm. 55; Ex. [A7]

O ‘*:L@CH _
AL

Na, Interm. 56; Ex. [A7]
/\O/&L/\N
|

NAFO\/ |
N.

IO

N
|

Interm. 57; Ex. [A7]

Interm. 58; Ex. [A8]

SaaviN
SUNEN

.Na; Interm.59; Ex. [A8]

Interm. 60; Ex. [A8]

' \/JN\ osls0
" I\O\/i\/rd
N
\

o d

\

Interm.63; Ex.[A9]; mp. 162°C

Na, Interm.64; Ex. [A9]; mp. >260°C




Interco 62; Ex A9 Na;
~~ N N\VIONInterm 84; Ex. Al4 Interm 87; Ex Al16 ~ IWN
Interm 88; Ex. 61; mp.

NO XN 111/ Na;
1 H al
N-H SON N cr

N N~ 7YN N N . Na;

Interm 97; Ex
Interm 99; EXx

HO-P O Interm91; EXx.
N NInterim93; Ex. Al7 Intent 94; Ex A

[Al Na;

Interm 95; Ex. Al
Al Na:

| nterm 83; Ex. Al4 ,

-55- CO-JT-O v |
"VI

m p. N,

[A 171; nip.

N~N~N N |

Al Interm 100; Ex. Al -5q

U*wa[d

-jb_N /Rer H\-H

NG
™

Interm..65 ; Ex. [A9]; mp. 179°C

Interm. 70; Ex. [A11]

Y LQ —
SPu s

Na; Interm. 71; Ex. [Al1]

Interm.72; Ex. [A11]

=y

/0

%

/O

Interm. 73; Ex. [A12]; mp. 122°C

Na; Interm.74; Ex. [A12]

U&HJ\(E}OVEEN,

/0

Interm. 75; Ex. [A12]

Intermr.SO; Ex. [A13]

DJ\QL}OVB SO

i °‘uo Y H
J kﬁ*@&@w

Na; Interm. 81; Ex. [A13]; mp. >260°C

TInterm. 82; Ex. [A13]

L, »
\

0! :
N N
N
\

Interm. 62; Ex. [A9]

Na; Interm.83; Ex. [A14]; mp. >260°C

H HNH NN
>260C Interm 89; EEx.[AA1161 N~N N
Interm 92; EX. >260 C N
(~Ny Hf~.{f N HOB vy
Interm 96; Ex A F
Interm 98; Ex. AS4// N _O0.HNNAj NV~ /NN



HON ~~N-N Q|

C
m - p.

. mp.
Ex. Al

J ~/UO0 Ulnterco

ON DN

NNCI

y NH
>260C a

A | I

, " ONHII

.Na; Interco 101; Ex. Al

Hn~—~'"LN NN'OH ~~I//

I nterco.

OO Interco 103; Ex. A Na;
- U-~11
80C Interco 106; Ex. Al 50--C/ NO HH V O NN~-H YC
>260C Interm 108; Ex. Al
C Na Interco 110 Ex. Al

mp. 80CH r
m 260C ~f Q N~n |

m.

. Na;
N N HO ( tt
N~N 15‘
P32 Ex. Al _-57 O H I

>260C I nterco 102; EX.
Interco 104; Ex. Al

Olnterm 105 Ex. Al
Interm 107;
Interco 109;
VON, "~

Al N YD

m p.
Ex. A

~N
N'INHN O

111 Ex. Al
"(_J/QH

e

O

o]

Interm. 84; Ex. [A14]

Interm. 87; Ex. [A16]

oo
YC* )

Wi

Na; Interm. 88; Ex. [A16]; mp. >260°C |

Interm. 89; Ex.[A16]

\/%‘rgg%

Interm.91; Ex. [A17]

Na; Interm. 92; Ex. [A17]; mp. >260°C

/
N

J

H
N,
\/OZ/Q/O/V/\IQ
A i

Interm. 93; Ex. [A17]

Interm. 94; Ex. [Al]

H
N
oy UVIQ
0" NN L y
o H

Na; Interm, 95; Ex. [A1]

Interm. 96; Ex. [Al]

j\ilovm

i{*@m

Interm. 97; Ex. [Al]

Na; Interm. 98; Ex. [Al]

Interm. 99; Ex. [Al]

Interm.100; Ex. [Al]




Interco.. 113; Ex. Al Interco. 11/ 4;~IExx. A2 N\Nv H N |~ ’\JIBNa N NN
| V~-NNI"/nllJJ~tteelerrm 115; Ex. A2 Interco pN116; Ex. A2 O0.N N,dh N
~ HNTN ~N N lInterm 117; Ex. A2 Interm ~1~1N8; Ex. A2 Q- ( NH] OO
Nrr.1 Interco 119; Ex. A2 Interm 120; Ex. [A2] "(Y\~VHNI ~c1'
Int//errm 121; Ex A2 Interco. 1\"1 122; Ex. A2 (1" "O NN NIl N~-N~N-N N (y
aO[IIN~NIOInterm 123; Ex. [A2] Intenn.. 124; Ex. A2 NHN~ NH N O
ON N Interco. 125: Fx A2 Interco 126: = [A2 yN N~~N 'O 'O-NN V *' NN
Interco. 127, Ex. A2 Interco 128 ; A2}-58_ MN ~, ---y gF " r Hl ~N'N

IIHInterco(E -ix . A2 Interm 0; Ex.A2NHQ\I TNQ NN 01 In
err; 131; Ex A2 Interco ' "NAINL 7 Ht y&vfb

Y@r Ols l/@r

Na; Interm. 101; Ex. [A1]; mp. >260°C Interm.102; Ex. [Al]

\
: (™
H
N.
H\'ly{;)]

Interm. 103; Ex. [A1] Na; Interm. 104; Ex. [A1]; mp. >260°C

W o Y@YOAT\d

T
N_

H
o¥ue

0
Interm. 105; Ex. [A1]; mp. 80°C Interm.106; Ex. [Al]

:@w/ :@J
HOYCT =5 @ﬁf‘;r«

O
Na; Interm. 107; Ex. [A1]; mp. >260°C Interm. 108; Ex. [A1]; mp. 80°C

T@
Interm. 109; Ex. [A1]; mp. °C Na; Interm. 110; Ex. [Al}; mp. 260°C

@ch x@ chfm

Interm. 111; Ex. [Al] Interm. 112; Ex. [Al]




Oa, @,Ad TUNO 7' Interco. 133; Ex. A2 Inte rcol34; Ex. A2]- U U YN
Interco. 135; Ex A2 interm 136; Ex. [A2 ~Vf 0 0, ry VO.~ NOHN- N1 O

| nterm 137; Ex. [A2] Interm 138; Ex. [A2] HNyN,) HH,,,"nom Q0 0 (~f
plnterco 139; Ex. A2 Interco 140; Ex. A2 FI » ~HIl N-NI I°/~~ N HN
Interco. 141; Ex. A2 Interco. 142; Ex. A2 -59 ,~ HN f'j~ ~N N-~r NN-r N
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Interm. 115; Ex. [A2] Interm..116; Ex. [A2]
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Interm. 117; Ex. [A2] Interm. 118; Ex. [A2]
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Interm. 119; Ex. [A2] " Interm. 120; Ex. [A2]
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Interm. 121; Ex. [A2] Interm. 122; Ex. [A2]

Interm.. 123; Ex. [A2] Interm.. 124; Ex. [A2]
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Interm. 125; Ex. [A2] Interm. 126; Ex. [A2]
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Interm. 127; Ex. [A2] Interm. 128 ; Ex. [A2]




Interim 151; EJX..[AA7~ Interm 152; [A7 NYy.NN~CG,NI'VJ 1l .,1 Na, 11
Interm 153; Ex. A7 Interm 154 Ex. A7 HN NN~t O I~/1~/~N Interim 155;

Ex. A9 .Na; Interm156; Ex. A9 ; m. >260C -60 V H\N~ 7 ~ y/~(l ~9" VAN /

) ~N NiInterco 157; Ex. A9 I''nleYYIn,,n.. 158, Ex. A9 XRA . OHHO N ~N U
~N Na; Interco. 159 Ex. A9 Interco 160 ; Ex. A ~ONH/NIA | LN" N ~~& N
/0 Interm 161; Ex. A91 .Na; Interco. 162; Ex. [A9]; mp. >260C jr 1A \/\IiN
"If O Olnterco_163; FESx AQ Interco 184 F x A0~~1~Q HO N\ |1J'Cl O 8
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Interm. 129; Ex. [A2] Interm. 130; Ex. [A2]
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N H/m QO’%,/QTN Pe
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Interm. 131; Ex. [A2] Interm. 132; Ex. [A2]
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Interm. 133 Ex. [A2] Interm. 134; Ex. [A2]
1
v oy Oy
Qe Qe
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Interm. 135; Ex. [A2] Interm. 136; Ex. [A2]

Ua%@m> - jm@m

Interm. 137; Ex. [A2] __Interm. 138; Ex. [A2]
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N
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Interm. 139; Ex. [A2] Interm. 140; Ex. [A2]

Interm. 141; Ex. [A2] Interm. 142; Ex. [A2]




N No VvIVN N Interco. 169; Ex. Al2 ; m. 80C Interim170; Ex. A13 HtN H
YNl w N'" N C .Na; Interm 171; Ex. Al3 Interm 172; Ex. A13 N NyNH
[lelll, """Ny NN~rr~ "CNHONInterm 173; Ex. [Al13]; np. 173C Na; Interm
174; Ex [A13]; np. >260C NMN | NHH AOQON-\V/ \/ON Interco. 175; Ex.
1A13 Interm 176; Ex. Al7 NHNNH II( H HO NNo 1O .Na Interco.
177; Ex. [Al71; nip. >260C Interm 178 ; Ex. Al7 -62- B. Preparation of the
final conpounds_Exanple Bl Preparation of%conpound Ja NH HOB N O .C2HF302
TFA (2m) was pdded fo a m xture of inte m%(0.000G mol) ip MeOH

(40mL). The nj xt-Or stirred at rpomtenpeyarure for 30 hoursi The

sol vent was evi@porate .N&@eresi d was Ccrys Nzed rf’rom QAc{ di et hyl
ether. The pregipitate wa ' f Jand dri ed@ﬂ i 31} g (86% of
conmpound | a, rwel ting point 130C. Ly L
\ \
Interm. 143; Ex. [A7] Na; Interm. 144; Ex. [A7]; mp. >260°C
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Interm. 145; Ex. [A7] ' Interm. 146; Ex. [A7]
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' Na; Interm. 147; Ex. [A7]; mp. >260°C Interm. 148; Ex. [A7]
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Interm.. 149; Ex. [A7] Na; Interm. 150; Ex. [A7]
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Interm. 151; Ex. [A7] Interm. 152; Ex. [A7]
N N
Neppse Neoppve
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T Naj; Interm. 153; Ex. [A7) Interm. 154; Ex. [A7}
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N
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Interm. 155; Ex. [A9] Na; Interm. 156; Ex. [A9]; mp. >260°C
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A mxture of internediate 57 (0.00005 nol) in TFA (0.25m)) and MeOH (I On)
was stirred at roomtenperature for 24 hours. The solvent was evapor at ed.
The residue (0.04g) was crystallized from CH3CN di et hy] ether. The
precipitate was filtered off and 10 dried. The residue (0.04g) was purified
by col um chromat ography over silica gel LiChroprep(r) NH2 (25-401im
(eluent: DCM MeOH H20 80/20/2). The pure fractions were collected and the
sol vent was evaporated, yielding 0.02g (-88% of conpound 20, nelting point

90C. 15 Exanpl 2 | ound 21 HO H tN~N \N~~ A m xture of
i nternedi ate 60 %. AT iR o Srrp5rrTL) and MeOH (10m) was stirred at
roomterrperaturfé-a-@ﬁéﬁéi ght. The solvent was evaporated. The residue (0.159)
was purified byPrépatatishofebmpdmad ogr aphy over sifitajge roprep(r) NH2
(25-40m (eluent: DCM MeOH H20 80/ 20/ 23 lTﬁe“ re f ons were collected
and the solvent 20 was evapor at ed, yi{@ﬂ{w 0.064g (78% of corrpound 21,
rrelti ng poi nt 83C. Exanple B9 Preparati o] f conpound 22 HOHFWON , N_ d

O At ur el L IR B S SRud B 50RRE b (& ShobTien %bvkg@s' fVE‘OH (120nt)

was stirred at room’t era Ot eva‘gor at ed
till dryness. ﬁﬁew@wmstméatrmtm@mfm&Oéwuﬁers@www@wrerp t hyl

et her, ghgzﬁr eqlhBtdsﬂh@wWysfallg'é&fr@ﬂ EaiAc/aaﬁlyl e%ell @’E’aprb’dl}ﬁiaw»?ﬁ fﬂex@@oi(fgwé/% afo \
conpoun [e of conpoun

T N 1 . . AL 035 fasrod “e“r%ﬁrg’d“e“f’@%?ﬁ“gpﬁr)01 mol) in TFA
(0.5m) and McOH (| On1) was stlrred at roomtenperature for 48 hours. The
sol vent was evalemative Ehig f phue crystallized fromdiethyl ether.

The preci pltatepéfﬁgtdgftcgrﬁ @fli;and dried, y 599 (59% of
conpound 23, m's'lr't'i"ﬁ'é"'b‘di"'ﬁt’ﬁé%§2 “L\r'ﬁ [@
,N

2HCI
Hydroxylamine (50% in water, 7.5ml) and then NaOH IN (15ml) were added at 10°C
10 to a mixture of intermediate 1 (0.0098 mol) in MeOH (10ml). The mixture was stirred
at room temperature for 24 hours. The mixture was acidified to pH5-6 by adding a
solution of HCI IN. The precipitate was filtered off washed with diethylether and dried.
The residue was (4.5g) was purified by column chromatography over silica gel
LiChroprep® NH2 (25-40pm) (eluent: DCM/MeOH/H,0 90/10/1). The pure fractions
15 were collected and the solvent was evaporated, yielding 3.1g (80%). The HCI salt was
prepared on a fraction (0.5g) in EtOH and the precipitate was filtered off washed with
diethylether and dried yielding 0.43g of compound 1b, melting point 220°C.

Example B2
HO—NH
Preparation of compound 2
Preparation of compound 2 }—C}‘O_\ i
“N_zﬂ
N
H C,HF50;,
20  TFA (0.5ml) was added to a mixture of intermediate 7 (0.0001 mol) in MeOH (10ml)

and the mixture was stirred at room temperature for 24 hours. The solvent was

evaporated. The residue was crystallized from acetonitrile/diethyl ether. The precipitate
was filtered off and dried, yielding 0.036g (50%) of compound 2, melting point 205°C.



10 Exanpl e Bl1l Preparation g f conpound 24 Ho H N H.C2HF302 A m xture of
internmediate 75 (0.0003 nol) in TFA (I M) and MeOH (20ml) was stirred at
roomtenperature for 24 hours. The solvent was evaporated till dryness. The
residue was crystallized from MOH CH3CN di et hyl ether. The precipitate was
filtered off and dried, yielding 0.147g (78% of conpound 24, nelting point
160' C 15 Exanple B 12 Preparation of conpound4 25 .. HOH-~ " p NtJ I \ \
.C2HF302 A m xture of internediate 82 (30009 nol) in TFA (2.5nl) and MeOH
(56ml) was stigad @y roomtenperature for 24 hours. The sol vent was
evaporated till_dr Ss. The residue was purified by gol um chromat ography

over silica gelPrepastioneficompounddt 1 20 DCM MeOH H20 90/ ) The pure
fractions were coll ected and the sol vent was ~The residue was

crystallized fromDI PE. The precipitate Jwltered off and dried,

yi el ding 0.286g (53% of conpound 25, | poi nt 80C. -66- Exanple B13
Preparation of conmpound 26 HO, HN N . BN C2HF302 A mixt Brier.0f
internediate 84 (0,0012 mpl) in TFA (3nl) and MeOH (60ml) vias stfrred at
room t enper at ur Ar@mbz&wﬁéﬂ?égt.wqrnéewamtpamstuw&wﬁﬁnaf%emOIOO&ﬁyness. The
resi due was criydl}ialMdOted 0omprmhDalikthe Gds stifiRe afyb @t tefipentue 1oR48 Houlst Eieed of f

washed with 5 dj 1.6y Vi i 9 . npound 26,
el ting point TRC e apaet i abhg i b uchingallestngpaghiohiy
5 ether. The precipitate was filtered off and dried, yielding 0.545g (74%) of compound 3,
melting point 121°C.

Example B4

Preparation of compound 4 /\/ﬁD

(I

N

" YCT )
N. N Oon
HO'
Y .CzHF302
TFA (0.5ml) was added to a mixture of intermediate 17 (0.0009 mol) in MeOH (80ml).
10 The mixture was stirred at room temperature for 4 days. The solvent was evaporated.

The residue was crystallized from diethyl ether. The precipitate was filtered off and
dried, yielding 0.19g (32%) of compound 4, melting point 103°C.

Example B5
Preparation of compound 18 Yo

E;
N
A

N
1,O’
HO”
.C;HF;0,

15 A mixture of intermediate 48 (0.0002 mol) in TFA (0.75ml) and MeOH (15ml) was
stirred at room temperature for 24 hours. The solvent was ¢vaporated. The residue was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding
0.071g (59%) of compound 18.

20  Example B6



HO NN .C2HF302 A mxture of intermediate 89 (0.001 nol) in TFA (2.5nl)
and MeCH (50m ) was stirred at roomtenperature for 24 hours, then
evaporated till dryness. The residue was 10 crystallized from

McOH CH3CN/ di et hyl ether, The precipitate was filtered off, washed wth
water and dried, yielding 0.33g (55% of conmpound 27, nmelting point 171'C,
Exanpl e B15 Preparation of conpound 28 ~* * NH HOH N .CHF302 A m'xture
of internediate 93 (0.00007 mol) in TFA-6H.2nl) and MeCH (4m) was

;It ;lr(rjleggag ngm mwaﬁﬁt%ﬁdiaersa%o ngol)trlrﬁéﬂt%gl\ﬁﬂp%{d%{i&ﬁ{ 20 ggyzarsxmg st
t he conpounds gh@%’“&fé?%”ﬂi“éf?é%@’ g%"r 9ivey "faée%ﬁ&atﬁ? tif ﬁ’é’n%fﬁ res‘é}%%lrrpl es.
The fol | owi ng atberystalbited dros Me®ky/QlilsEN/diethyt dikser t Bhle Ipeesipit@2 WeSliRraitofiiadd f or 20
Epe tlrlfl uor oagﬁ&@wmﬁ@oﬁ Hé*ﬁgvﬁb%@lﬁo&farwﬁﬁélﬁ %lﬂgg*gﬁt@- GLO Tﬁbl eE)f-ZBl

I nal conpQunds) ~~~~~ a; . ;
m p. 163C HO ; CO No. Ib; Ex. Bl ; np. 220C HD-NH _ J~N \CNNy+.~1 Ny | N~~
Ho, N', yN CoHFEaampleB? No. 2: Ex B2 : np. 205C Co. No 3 EX. [BS] mp. 121 C

Nuf--N HA IWeepktatidn diicompdindoN OH 119~ N -- -- -------- ---- . C2HF302;
Co. No. 4: Ex B4 : m. 103C . C2HF302¥CH *5 Ex. Bl ; m. 120C N ~I(NH
nl- N

A mixture of intermediate 57 (0.00005 mol) in TFA (0.25m!}) and MeOH (10ml) was
stirred at room temperature for 24 hours. The solvent was evaporated. The residue
(0.04g) was crystallized from CH3CN/diethy] ether. The precipitate was filtered off and
10 dried. The residue (0.04g) was purified by column chromatography over silica gel
LiChroprep® NH, (25-40um) (eluent: DCM/MeOH/H,0 80/20/2). The pure fractions

were collected and the solvent was evaporated, yielding 0.02g (80%) of compound 20,
melting point 90°C.

15 Example B8

Preparation of compound 21 HOW j\[\

gou
A mixture of intermediate 60 (0.0001 mol) in TFA (0.5ml) and MeOH (10ml) was
stirred at room temperature overnight. The solvent was evaporated. The residue (0.15g)
was purified by column chromatography over silica gel LiChroprep® NH, (25-40pum)

(eluent: DCM/MeOH/H,O 80/20/2). The pure fractions were collected and the solvent
20  was evaporated, yielding 0.064g (78%) of compound 21, melting point 83°C.

A mixture of intermediate 65 (0.002 mol) in TFA (6ml) and MeOH (120ml) was stirred
at room temperature for 24 hours. The solvent was evaporated till dryness. The residue

ample B9

Br.e.pa.@.t.lgr.l. of compound 22 HOL ~
¥ j\
N



NN\O NyNa H Na lice Y:~ N HON N .C2HF302; Co. N'o. 6; Ex jBII; np 132C
C2HF302 Co No. 7; Ex. [B np 136C N-H N HO NYCN H HO N~ C2HF302; Co No. 8; Ex
Bl ; m 110C C2HF302; Co. No. 9; Ex. Bl ; mv. 217C N-N Ng~ 7~y'ry' ~M LC~ H
NLH/NH 1 'rb HONNHO NYCV A} C2HF302: Co. No. 10; Ex Bl ; mp.
192C C2HF302; Co. No. 11; Ex. Bl ; mp. 186C HORN HON FI N NN~/ \9\ H N-NF
C2HF302 . H2O, Co. Na 12: Ex. [B2]: np. C2HF302; Co. No. 13; Ex. [B2]: np.
202C 192C -68- HON N NH H | H N-H N & -66r N C2HF302; Co. No. 14; Ex*[B2]:

100 ror ) s sl QRPN sl dher TR pipclbhie By Bcrufbegy CHL T
. C2HF302; Co. N&.exliﬂdir@ﬂ%gl(%@f’),Ofcmpweﬁéame!‘ifssén%W-y "NNNNy NuNarH
HNr , N~ HO N

Example B10

Preparation of compound 23 HO\NJ\(\N
H
N)\xo\ &
i
.C,HF;0,

5 A mixture of intermediate 72 (0.0001 mol) in TFA (0.5ml) and MeOH (10ml) was
stirred at room temperature for 48 hours. The solvent was evaporated. The residue was
crystallized from diethyl ether. The precipitate was filtered off and dried, yielding
0.059g (59%) of compound 23, melting point 182°C.

10 Example B11

A CHF;0,

A mixture of intermediate 75 (0.0003 mol) in TFA (1ml) and MeOH (20ml) was stirred
at room temperature for 24 hours. The solvent was evaporated till dryness. The residue
was crystallized from MeOH/CH3CN/diethyl ether. The precipitate was filtered off and
dried, yielding 0.147g (78%) of compound 24, melting point 160°C.

15

Example B12

Preparation of compound 25 o ')
\E !
Ni /\j_@’o\
N
2 .C2HF30,

A mixture of intermediate 82 (0.0009 mol) in TFA (2.5ml) and MeOH (56ml) was
stirred at room temperature for 24 hours. The solvent was evaporated till dryness. The
residue was purified by column chromatography over silica gel (25-40pum) (eluent:

20 DCM/MeOH/H;0 90/10/1). The pure fractions were collected and the solvent was
evaporated, The residue was crystallized from DIPE. The precipitate was filtered off
and dried, yielding 0.286g (53%) of compound 25, melting point 80°C.



OC HF O C2HF30z (1 1); Co. No 19; Ex. [B6] np. z 3 2 (1 1), Co. No ] 8;
Ex. [BS] 1740C H AJN, HOM ' ~JJBQQ--\YYI!~' ~——=TTNl ' H ¢ O Co.' xpyQNo. 22

10 Ex. B7 m. 90C Co. No 21; Ex. B8 ; m. 83C HO H N 9IN QJA HA HX N H Co.

No. 22; Ex. [139]; np. 1830C C2HF302 (1:1); Co. No 23; Ex. [B10]; np. 182C
HOHN N-. % HOB CL, NH]V N.C2HF302 (1:1); Co. No. 24; Ex. [Bll];

np. . C2HF302 (1 1): Co. No. 25; Ex. [B12]; np. 160C 80C -69 ci HOB HHI N
Na,HHN WN 4 HONNJ N C2HF302 (1:1)-660. No. 26: Ex. [Bl3] np..C2HF302

(1 1) Co. No. 2RxampBIBB14]; np. 188C171CH N HH)HNHON, -Q N

ESNE; [NB%]CZHF%%%&??@% HéBNNOEz 515] np. . C2HF302 (1:1); Co. No.

waé

\ .CoHF30;
A mixture of intermediate 84 (0.0012 mol) in TFA (3ml) and MeOH (60ml) was stirred
at room temperature for 24 hours. The solvent was evaporated till dryness. The residue
was crystallized from DCM/MeOH. The precipitate was filtered off, washed with
5  diethyl ether and dried, yielding 0.322g (50%) of compound 26, melting point 188°C.

Example B14

Preparation of compound 27 Sk E/m/a
N
HO” ('
° .C,HF30,

A mixture of intermediate 89 (0.001 mol) in TFA (2.5ml) and MeOH (50ml) was

stirred at room temperature for 24 hours, then evaporated till dryness. The residue was
10 crystallized from MeOH/CH;3CN/diethyl ether. The precipitate was filtered off, washed

with water and dried, yielding 0.33g (55%) of compound 27, melting point 171°C.

Example B135

Preparation of compound 28 N
N
SR O
HYC:*
_N. N
HO'
0 .CoHF;0,

A mixture of intermediate 93 (0.00007 mol) in TFA (0.2ml) and MeOH (4ml) was
15  stirred at room temperature for 3 days, then evaporated till dryness, yielding 0.041g
(100%) of compound 28, melting point 80°C.

Table F-2 lists the compounds that were prepared according to one of the above
Examples. The following abbreviations were used in the tables: .CoHF30 stands for
20 the trifluoroacetate salt, mp. stands for melting point.



N N NNN/"H HONN.CHF302 (1:1); Co. No 30 Ex. [B1] np. .C2HF302
(1:1); Co. No. 31; Ex. [B1]; np. 197C 160C N N 150- N~N~H N-H HON N NN

. C2HF302 (1.1); Co. No. 32; Ex. [B1]; np. .C2HF302 (1:1); Co. No. 33; Ex.
[BI]; np. 186C 196C N Ny N~I"tLp HIIN-N HORN NIIC N N O Co. No. 34;
Ex. [BI]; mp. 287C Co. No. 35; Ex. Bl 1~'"'j"~No HNN NNC NiN N~ i HOB HCr
1~ '" ,C2HF302 (1 1) Co. No. 36; Ex. [B2]; np. .C2HF302 (I 1); Co. No. 37;
Ex. [B2]; np. >300C 189C -70 ra HOH "'¥Hyl ~ N/~ NN-,yr g -1 HON&
[J I ~-11 FI/J T4RHESGRalcbmpdindSo. No. 38; Ex. [B2]; np. .C2HF302 (1:1); Co.
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C. Pharmacological example:

The in vitro assay for inhibition of histone deacetylase (see example C.1) measures the

inhibition of HDAC enzymatic activity obtained with the compounds of formula (I).

Cellular activity of the compounds of formula (I) was determined on A2780 tumour

cells using a colorimetric assay for cell toxicity or survival (Mosmann Tim, Journal of
Immunological Methods 65: 55-63, 1983)(see example C.2).

The solubility of a compound measures the ability of a compound to stay in solution.

In a first method the ability of a compound to stay in aqueous solution upon dilution

(see example C.3.a) is measured. DMSO-stock solutions are diluted with a single



The CYP2D6 protein converts

3-[2-(N, N-di et hyl - N-net hyl am no) et hyl ] - 7- net hoxy- 4- net hyl coumari n ( AMVC)
into 3-[2-(N, N-di et hyl am no) et hyl ] - 7- hydr oxy-4- met hyl coumari n hydrochl ori de
and the CYP2C9 protein converts 7-Methoxy-4- trifluoronethyl coumarin (MC)
into 7-hydroxy-trifluoromethyl coumarin. Conpounds 15 inhibiting the
enzymatic reaction will result in a decrease of fluoresent signal (see
exanple C.7). Exanple C.1.: In Vitro Ass& for Inhibition of histone
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synthetic pept |I'H%56°‘i’ndéneﬂf‘14éhe sqlPiliey of dicerapopnd atiffprenpH’s sarebeimeasyigds used. The
substrate is biwithitheyisadfedCleniluhmedsbil NttogbreDeredia! (sgpaximple Cl3.k9. 6- am nohexanoi ¢
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ubstrate; The major organ for drug metabolism is the liver. The metabolic products are often less
25  active than the parent drug or inactive. However, some metabolites may have enhanced
activity or toxic effects. Thus drug metabolism may include both “detoxication” and
“toxication” processes. One of the major enzyme systems that determine the
organism’s capability of dealing with drugs and chemicals is represented by the
cytochrome P450 monooxygenases, which are NADPH dependent enzymes. Metabolic
30  stability of compounds can be determined in vitro with the use of subcellular human
tissue (see example C.5.a.). Here metabolic stability of the compounds is expressed as
% of drug metabolised after 15 minutes incubation of these compounds with
microsomes. Quantitation of the compounds was determined by LC-MS analysis.
Metabolic stability of compounds can also be determined by calculating the half live of

35  compounds in rat hepatocyte cells (see example C.5.b.).

It has been shown that a wide variety of anti-tumoral agents activate the p21 protein,
including DNA damaging agents and histone deacetylase inhibitors. DNA damaging



..................... The HDAC Fl uorescent Activity Assay/Drug D scovery
Kit of Bionobl (cat.No: AK- 500-0001) was used. The HDAC Fl uorescent Activity
Assay i s based on the Fluor de Lys (Fluorogenic Hi stone deAcetyl ase Lvsyl)
substrate and devel oper conbination. 15 The Fluor de Lys substrate,
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achieved by the construction of a standard curve using known concentrations of p21

25  (provided lyophilised). This assay can measures p21 induction as the consequence of
DNA damage or as the consequence of histone deacetylase inhibition (see example
C.6.a).

Another method tests the capacity of compounds to induce p21 as the consequence of
HDAC inhibition at the cellular level. The cells can be stably transfected with an

30  expression vector containing a p21 1300bp promoter fragment that does not comprise
the p53 responsive elements and wherein an increase of a reporter gene expression,
compared to the control levels, identifies the compound as having p21 induction
capacity. The reporter gene is a fluorescent protein and the expression of the reporter
gene is measured as the amount of fluorescent light emitted (see example C.6.b.).

35  The last method is an in vivo method wherein mice are used for screening the
pharmaceutical activity of a compound. The above described stably transformed
tumour cells can be administered to mice in an amount sufficient to effect
production of a tumour. After the tumour cells had sufficient time to form a tumour,



suppl enented with 2 nM L-glutam ne, 50 pg/m gentamcin and 10 % fetal calf
serum Cells were routinely kept as nonol ayer cultures at 37C in a

hum dified 5 % CO2 atnosphere. Cells were passaged once a week using a
trypsi n/ EDTA solution at a split ratio of 1:40. Al nedia and suppl enents
were obtained fromLife Technologies. Cells 15 were free of mnycopl asm
contam nation as determ ned using the Gen-Probe Mycoplasma Tissue Culture
kit (supplier: BioMerieux). Cells were s&ded in NUNCTM 96-wel | culture
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assay. To each me 25 | sol ution was added and the cells were further
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per cent age of tekam@B&Cikan val ue for cell growth of the control. Wen
appropriate, |1C50-values (concentration of the drug, needed to reduce cell
gromh to 50% q ] roblt anal ysis for
graded data (FiH gmvisi A y i ctrapter 10, Graded
Responses, Canbri dge Un| ver Si ty Pr ess Canbrl dge 1962) Herein the effects

of test -7% C%ﬁ%g@& aar]ﬁm%mmd’[aﬂ 1easubdae: negati ve | og val ue of the
e Ta

| C50-val ue) (see Table F F-3). "Exanpl'e C.'3: Solubility/Stability 5 C3 1"

Soluility in aqueas nedi a In the first dilution step, 10 | of a concentrated
st ock-sol uti on apwéeaa@qtrpgtg(sgmhgoﬁmol) were incubated at 60 pg/ml with 75 pM of

substrate. As a substrate for measuring HDAC activity a synthetic peptide, i.e. the
amino acids 14-21 of histone H4, was used. The substrate is biotinylated at the NH,-
25  terminal part with a 6-aminohexanoic acid spacer, and is protected at the COOH-

terminal part by an amide group and specifically [PH]acetylated at lysine 16. The
substrate, biotin-(6-aminohexanoic)Gly-Ala-([*H]-acetyl-Lys-Arg-His-Arg-Lys-Val-
NH;), was added in a buffer containing 25 mM Hepes, 1 M sucrose, 0.1 mg/ml BSA
and 0.01% Triton X-100 at pH 7.4. After 30 min the deacetylation reaction was

30 terminated by the addition of HCI and acetic acid. (final concentration 0.035 mM and
3.8 mM respectively). After stopping the reaction, the free *H-acetate was extracted
with ethylacetate. After mixing and centrifugation, the radioactivity in an aliquot of the
upper (organic) phase was counted in a f-counter.
For each experiment, controls (containing HeLa nuclear extract and DMSO without

35  compound), a blank incubation (containing DMSO but no HeLa nuclear extract or
compound) and samples (containing compound dissolved in DMSO and HeLa nuclear
extract) were run in parallel. In first instance, compounds were tested at a concentration
of 10°M. When the compounds showed activity at 10°M, a concentration-response



solubilized in DVMSO (5mM), was added to 100 | phosphate citrate buffer pH
7.4 and mxed. In the second dilution step, an aliquot (20 I) of the first
dilution step was 10 further dispensed in 100 | phosphate citrate buffer pH
7.4 and mxed. Finally, inthe third dilution step, a sanple (20 |) of the
second dilution step was further diluted in 100 | phosphate citrate buffer
pH 7.4 and m xed. Al dilutions were perforned in 96- well plates.
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to the referenc d luted sanples was added to

donor pl ate eiﬁ}s %t’(el%eé@ﬁ’glﬁ‘i“%}‘?r%‘?hofﬂ ate | (supplier: MIIipore,
type: MAI P N45) Redse nedeat exdraois tshippliep Bionsf) wneineubeted atcilalg/misyith 7andd plor mi ng
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tenperature in e&m@dd@ntmmlv@@ke m&ﬂbﬂmﬂﬂéroﬂ&naﬁﬁ@ﬁéaﬂér plate 2 was

performed thr o4t eacﬁ| gxp%qrcrjl!:&tl c%ntrcﬁs (cor%almgg HeLa nuclear extract and buffer), a blank

incubation (containing buffer but no HeLa nuclear extract) and samples (containing
25  compound dissolved in DMSQO and further diluted in buffer and HeLa nuclear extract)
were run in parallel. In first instance, compounds were tested at a concentration of
10°M. When the compounds showed activity at 10°M, a concentration-response curve
was made wherein the compounds were tested at concentrations between 10°M
and 10°M. All sample were tested 4 times. In each test the blank value was substracted
30  from both the control and the sample values. The control sample represented 100% of
substrate deactylation. For each sample the fluorescence was expressed as a percentage
of the mean value of the controls. When appropriate 1Cso-values (concentration of the
drug, needed to reduce the amount of metabolites to 50% of the control) were
computed using probit analysis for graded data. Herein the effects of test compounds
35  are expressed as pICsy (the negative log value of the ICso-value) (see Table F-3).
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(0.1M, conpou Qﬂd viability was assessed using an MTT-based assay. To each well, 25 pl MTT
solution was added and the cells were further incubated for 2 hours at 37°C. The
medium was then carefully aspirated and the blue MTT-formazan product was

25  solubilized by addition of 25 pl glycine buffer followed by 100 pl of DMSO. The
microtest plates were shaken for 10 min on a microplate shaker and the absorbance at

540 nm was measured using an Emax 96-well spectrophotometer (Supplier: Sopachem).
Within an experiment, the results for each experimental condition are the mean of 3
replicate wells. For initial screening purposes, compounds were tested at a single fixed
30  concentration of 10 M. For active compounds, the experiments were repeated to
establish full concentration-response curves. For each experiment, controls (containing
no drug) and a blank incubation (containing no cells or drugs) were run in parallel. The
blank value was subtracted from all control and sample values. For each sample, the
mean value for cell growth (in absorbance units) was expressed as a percentage of the
35  mean value for cell growth of the control. When appropriate, ICso-values (concentration
of the drug, needed to reduce cell growth to 50% of the control) were computed using
probit analysis for graded data (Finney, D.J., Probit Analyses, 2" Ed. Chapter 10, Graded
Responses, Cambridge University Press, Cambridge 1962). Herein the effects of test



(5 M, mcrosones (1 ng/m) and a NADPH generating system (0.8 nM gl ucose- 6-
phosphate, 0.8 nmM magnesi um chl oride and 0.8 Units of gl ucose-6-phosphate
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ref erence CONPQLLAGEHERS al ways included whenever a netabolic stability
screening was perforned. Verapam | was included as a -82- conpound with |ow
met abolic stabili ty (% mstabol i sm = 73 %. Ci sapri de was

25  The solubility of a compound, at different pH’s, can also be measured with the use of a
chemiluminescent nitrogen detector. (see Table F-3).

Example C.4: Parallel artificial membrane permeability analysis

30  The stock samples (aliquots of 10 pl of a stock solution of S mM in 100 % DMSO)
were diluted in a deep-well or Pre-mix plate containing 2 ml of an aqueous buffer
system pH 4 or pH 7.4 (PSR4 System Solution Concentrate (pION)).

Before samples were added to the reference plate, 150 pl of buffer was added to wells
and a blank UV-measurement was performed. Thereafter the buffer was discarded and

35  the plate was used as reference plate. All measurements were done in UV-resistant
plates (supplier: Costar or Greiner).

After the blank measurement of the reference plate, 150 pl of the diluted samples was
added to the reference plate and 200 pl of the diluted samples was added to donorplate



i ncluded as a conpound with nmedi um netabolic stability (% netabolism45 %
and propanol was included as a conpound with internediate to high netabolic
stability (25 % netabolism. These reference conpounds were used to
validate the netabolic 5 stability assay. CS..|I|;.lnetabolic.stabilhy

wi | h_rat heptocytes. cell, culture: Rat hepatocytes were isolated fromnale
Sprague Dowl ey rats. The corrpounds were 10 dissolved to a 5 mM stock
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(acetonitrile) at a adi e | oyed was 0.5
mn solvent A ancﬁpé(}rﬁ’g&)z:fg? g‘lf%ﬁw?so‘fﬁcﬁ'\%@"a)}s? Wt é‘g‘ﬁ’tﬂ'gso[]“i‘l‘gnw gani ¢ phase
concentrat il6n tmuesiar@d from the dctep@E Gibtdd pbeelr to Thercaepionplate i eathefaashioon. Thi s
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source was ,yse et ecti on Vo e
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was expressed &&'Si $§0%il}, radanialF‘TPeI“P‘%Pé’élt)’(As‘IPeF@/rséﬁE@neﬁf?ﬁ‘rBBGri‘d
(W003! 76422) wasre2y@ela high perivestalithed f x 16 V@w/s;8coie ) .  Conpound 1 and corrpound
5 were tested and had an in vitro half-live of 81 min. and 60 mn.

respectively.
P y Example C.5: Metabolic stability

25  Sub-cellular tissue preparations were made according to Gorrod et al. (Xenobiotica 5:
453-462, 1975) by centrifugal separation after mechanical homogenization of tissue.
Liver tissue was rinsed in ice-cold 0.1 M Tris-HCI (pH 7.4) buffer to wash excess
blood. Tissue was then blotted dry, weighed and chopped coarsely using surgical
scissors. The tissue pieces were homogenized in 3 volumes of ice-cold 0.1 M phosphate

30  buffer (pH 7.4) using either a Potter-S (Braun, Italy) equipped with a Teflon pestle or a
Sorvall Omni-Mix homogeniser, for 7 x 10 sec. In both cases, the vessel was kept in/on
ice during the homogenization process.
Tissue homogenates were centrifuged at 9000 x g for 20 minutes at 4 °C using a Sorvall
centrifuge or Beckman Ultracentrifuge. The resulting supernatant was stored at -80 °C

35 andis designated ‘S9’.
The S9 fraction can be further centrifuged at 100.000 x g for 60 minutes (4 °C) using a
Beckman ultracentrifuge. The resulting supernatant was carefully aspirated, aliquoted
and designated ‘cytosol’. The pellet was re-suspended in 0.1 M phosphate buffer (pH



-83- Exanple C.6: p2l1l induction capacity Exanple C _6 _a:.p2l_ enzyne

| i nked. i nmunosorbept assay 5 The follow ng protocol has been applied to
determ ne the p2l protein expression level in human A2780 ovari an carci nhoma
cells. The A2780 cells (20000 cells /180 |) were seeded in 96 m crowel |
plates in RPM 1640 nedi um suppl emented with 2 nM L-glutam ne, 50 g/m
gentamcin and 10 % fetal calf serum 24 hours before the lysis 10 of the
cells, conpounds were added at final condentrations of 10-5, 10-6, 10' and
10-8 M Al compmutiiel fobgied 1\Wiper 08 & &@dine dsshdwihfeehddighdted her di | utions
were nmade in cyl ture medium 24 hours after the addition of the conpound,
the supernatants were ‘renoved fromthe cells. Cells were washed with 200 pl
i ce-col d PBS. THleubpesliuler fiagtiens warpaliayeted) immediaiely frozen in Jaiidwigegeaand 50 mivi
Tris. HC1 (pH 7 stojed afl-30°CdtiNasel , | % 15 Noni det p40 and 10 % gl ycerol) was
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times \Mthli tt on y(g %&é %){qu ses rept.avi di ne
conj ugat e: oos‘r’PSF‘aaBsﬁ’Sféﬁ Of%‘iitaéﬁ’og‘éf'mef%‘ff% °r5ﬁ‘éf' 410) of the |
x sol ution was ingdetianstveere preforedd is duplth dnolesis of theeaueematamamwenﬂoramd witom

Eerrper aiﬁrg f?mlClaQSHMl\ys@nElluﬁ&thﬁﬂ%&h 516k wastpe H@ﬁ)c&‘bﬂi‘Xe&&amlbﬁ?W(ﬁi?rﬁ)(igg |1)
ime wi isti a strate

was added to t"HIé teéﬁggﬁ H%' F'r°§5%( quﬁﬁrug%{m ﬁ?iﬁp %Sy R8s in the
dark at room meqqlp@lnmntwaé.WItstbgﬁers‘bthMnmmamwamw (Pd S@xtth wel | in the sane
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concentration from 0 % over 50 % B and 50 % Cin Sminup to 100 % B in 1 minina

T g
-

linear fashion and organic phase concentration was kept stationary for an additional 1.5
min. Total injection volume of the samples was 25 pl.

25 A Quattro (supplier: Micromass, Manchester, UK) triple quadrupole mass spectrometer
fitted with and ESI source was used as detector. The source and the desolvation
temperature were set at 120 and 350 °C respectively and nitrogen was used as nebuliser
and drying gas. Data were acquired in positive scan mode (single ion reaction). Cone
voltage was set at 10 V and the dwell time was 1 sec.

30  Metabolic stability was expressed as % metabolism of the compound after 15 min of

incubation in the presence of active microsomes (E(act)) (% metabolism = 100 % -

« Total Ion Current (TIC) of E(act)att=15 }x 100). Compounds that had a
TIC of E(act)at t=0

percentage metabolism less than 20 % were defined as highly metabolic stable.
Compound that had a metabolism between 20 and 70 % were defined as intermediately

35  stable and compounds that showed a percentage metabolism higher than 70 were
defined as low metabolic stable. Three reference compounds were always included
whenever a metabolic stability screening was performed. Verapamil was included as a



For each experinment, controls (containing no drug) and a bl ank i ncubation
(containing no cells or drugs) were run in parallel. The blank val ue was
substracted fromall control -84- and sanple val ues. For each sanple, the
val ue for p2l WAFI induction (in absorbance units) was expressed as the
percentage of the value for p21 WAFI present in the control. Percentage

i nduction higher than 130 % was defined as significant induction. N ne
conpounds were tested and all showed si gm'fi cant induction at 10 6M 5
Exanpl g C j. cehpashdiwijth foet hesabohR #8flity ¢lolnetabATSEC) 7308). €iaplideiwaat ed i n RPM
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Nunc. Genoni c Dhimetabalismk {These refeterice oomppundsi Wees wtd togalidaeghe meshbodic and used as
tenplate fors RESHIBHsRBER i sol ation of the p2l1 pronoter. The first
anplification was perfornmed for 20 cycles at an annealing tenperature of
55C using the oligonucl eotide pair 15 GAGGGCGCGGTGCTTGG and

TGCCGCCGCTCTCT@A‘CEM@NIQMHQEMM athdpplocytessell edipteat e. The resulting 4.5 kb
fragment containing the -4551 to +88 fragment relative to the TATA box was

re-amlifim |de TGG and
ATACTCGAGT % arte‘g‘%f’"b%f’ggra%ﬁc %Wg & iiﬁc“j" pouag eI

resul ting ilf adipsdvedpo 4 § mdfretock sahtionsind 896G PMIQ gndmmcnlhatttdvéaﬁmlgonucl eoti de
pai r TCGGGT ACCChrbARATIEK X ENBEA DAFNGAGH Ihd BX0GhiAWih T h&gadeteEdiGuleissl CTCTCACC

for 20 cycles sul ina 1.3 kb fragnent
cont ai ni ng the% ig]blg&[\g%%%gﬁsﬁﬁnfmgr lfR}éel%to the TATA box. The
restriction si tSa@plxhwere Argparedior ﬁﬂé%@mddmﬁn pfiwo gplugeref MY . The samplesder | i ned
25 sequence) We&tuaacghfycunal&ubﬁd QBiehikntly Ledtrifap@d B1e3088 for 1@ (&®m Was renoved
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basi c- ZsGr een- f@@bwemaw HoedMed via |nsert| on of t he above mentioned 1.3
kb fragment offot h@eM8,amatiorpd barppleswds perfarmed a@na Hydeosil [ BESE Baslumn{S@x een at t he

Xhol and 30 Kpnle ih! £, mehnahgﬁérm k) A BPTYTRSn Pl RGN Sl By Boehr i nger
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of 2x 105 cell @el)“iewcseiﬁa? <¥pr oo SchBg*F %fﬂ‘ﬂpﬁeﬁéi‘ﬂ%‘@é&?é@f\ﬂ}“f’w g of
pGL3- basi c-28s Gdedee- ERGGn wasdwith. EaffegA ¢if0 qdﬁ\dﬁmmumamat@(lleﬁﬁ)msl ng Li pof ectam ne

2000 (1 nvitrogeno/Retdaifil &s:5Heindsdihht B RacE8Rifrid) REHARY rate of 1.2 mU/min. The
gradient employed was 0.5 min solvent A as start condition followed by increasing the
organic phase concentration from 0 % B till 95% B over 2 min in a linear fashion. This
phase was kept stationary for a further 2 min and reduced again to 0% B within 0.5

25 min.
Total injection volume of samples was 50 uL. Column oven temperature was kept at
40 °C. The LC flow was splitted for MS detection and 0.1 ml let into the source.
An triple quadrupol mass spectrometer TSQ Quantum (Thermofinnigan, LaJolla,
USA) mass spectrometer fitted with an ESI source was used for detection. Source

30  voltage was set at 3800 volt, the capillary temperature at 300 oC. The mass
spectrometer was operated in positive ion mode in SIM adjusted to the mass of M+H
with a scan width of 1 Da for quantification purposes. Instrument control, data
acquisition and processing were performed using the Xcalibur software
(ThermoFinnigan, San Jose, CA, U.S.A). The metabolic stability of compounds in rat

35  hepatocytes was expressed as in vitro half-lives.
As reference, compound R306465 (W003/76422) was used (in vitro half-live: 8 min).
Compound 1 and compound 5 were tested and had an in vitro half-live of 81 min. and
60 min. respectively.



manuf acturer. The transfected cells were selected for 10 days with 418

(G bco-BRL, 35 Gaithersburg, MD) and single cell suspensions were grown.
After three weeks, single clones were obtained. The A2780 sel ected cl ones
wer e expanded and seeded at 10000 cells per well into 96-well plates. 24
hours after seeding, the cells were treated for an additional 24 hours with
-85- conpounds (affecting spl sites in the proximal p21 pronoter region).
Subsequently, cells were fixed with 4% PFA for 30" and counterstained with
Hoechst dye. The p2l1 pronoter activation |eading to ZsGeen production and
t hus fIuorescem&gnmwgg;ﬂ¥nh&@ﬁ&gmg%“ihe Ascent Fl uoroskan (Therno
Labsystens, Brussels, Belgiu 5> For each experiment, controls (containing
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paral | el . The [Examme GHlaup2 eneyme linked immuagsofbenissal | control  and sanple

val ues. For seach sanple, the value for p2l1 induction was expressed as the
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i nactive (Ag fdﬁ%?ggﬁgﬁggﬁﬁ%g ura@% %%8&L #H&; e%?]CQFQ et%gﬁ t han
R306465. Conpound 1 was tested and was better than R306465. 25 Exanple C. 7:
P450 i nhi bi t i nGheapeapristy ndthber otmijoontired svelisogdred maesddroth the folipedchiand DVSO (5 nmiV)
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The samples were prepared by diluting them 1:4 in sample diluent. The samples (100
ul) and the p21WAF1 standards (100 ul) were pipetted into the appropriate wells and

25  incubated at room temperature for 2 hours. The wells were washed 3 times with 1x
wash buffer and then 100 pl of detector antibody reagent (a solution of biotinylated
monoclonal p21 WAF1 antibody) was pipetted into each well. The wells were incubated
at room temperature for 1 hour and then washed three times with 1x wash buffer. The
400x conjugate (peroxidase streptavidine conjugate: 400-fold concentrated solution)

30  wasdiluted and 100 pl of the 1x solution was added to the wells. The wells were
incubated at room temperature for 30 min and then washed 3 times with 1x wash buffer
and 1 time with distilled H,O. Substrate solution (chromogenic substrate)(100 pl) was
added to the wells and the wells were incubated for 30 minutes in the dark at room
temperature. Stop solution was added to each well in the same order as the previously

35  added substrate solution. The absorbance in each well was measured using a
spectrophotometric plate reader at dual wavelengths of 450/595 nm.

For each experiment, controls (containing no drug) and a blank incubation (containing
no cells or drugs) were run in parallel. The blank value was substracted from all control



35 and 3.3 mM MyC12. 6H20 i n assay buffer) and conpound in a total assay
volume of 100 |. After a 5 mn pre-incubation at 37 C the enzymatic
reaction was started with the addition of 150 sMof the fluoresent probe
substrate BFC in assay buffer. After an incubation of 30 m nutes at room
tenperature the reaction was termnated after addition of 2 vol unes of
acetonitrile. Fluorescent determ nations were carried out at an -86-
excitation wavel ength of 405 nm and an eft-ssi on wavel ength of 535 nm
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of 3 Mof the @%@8&‘1 g @%é‘ygﬁgstrate AMMC in assay buffer. After an
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Fl uor escent dettceﬂhérirAmAlbOﬂs/as/\teramptiﬁerdrwledh@utgoatcleaﬁdes excitation wavel ength of
405 nm and an S @é@@@E?G%}C‘EﬁéG% Sul faphenazol e (1 Cso-value =

68X107M was CIU as _reference conpound in_th ex erlrrent 25 For

initial scr eenlﬂgﬁg@% %%%&T%%fof &4 exsles #th %?IH@I 8§ xed
concentrat i20n aodsultihg al405-l&> ﬁdgnﬁmtrandiaibseqeenﬂpmﬁtthﬁgombieotek pairi ments were

repeated to es"T@@d(ﬁ‘%dd&éTA@&ﬁ@GGkhg Ar ‘,Q@ rves. For each
experiment, contra ru nd cubag i on
(cont ai ni ng no ﬁmn quaaifgéé]‘g\?\ﬁﬁ%c ﬁ%\?yéleF E’Ftp almeamg@b{%@unds wer e
assayed i n quadesulphg oatied kbiregmiohtanitaiving ﬂe - te tifk frappteatdelpti@rtv gie[TATA

box. The restriction sites Xhol and Kpnl present in the oligonucleotides (underlined

25 sequence) were used for subcloning.
The luciferase reporter was removed from the pGL3-basic and replaced by the ZsGreen
reporter (from the pZsGreen1-N1 plasmid) at Kpnl and Xbal restriction sites. pGL3-
basic-ZsGreen-1300 was constructed via insertion of the above mentioned 1.3 kb
fragment of the human p21 promoter region into pGL3-basic-ZsGreen at the Xhol and

30  Kpnl sites. All restriction enzymes are provided by Boehringer Manheim (Germany).
A2780 cells were plated into a 6-well plate at a density of 2x10° cells, incubated for 24
hours, and transfected with 2 ug of pGL3-basic-ZsGreen-1300 and 0.2 ug of pSV2neo
vector by using Lipofectamine 2000 (Invitrogen, Brussels, Belgium) as described by
manufacturer. The transfected cells were selected for 10 days with G418 (Gibco-BRL,

35  Gaithersburg, MD) and single cell suspensions were grown. After three weeks, single
clones were obtained.
The A2780 selected clones were expanded and seeded at 10000 cells per well into 96-well
plates. 24 hours after seeding, the cells were treated for an additional 24 hours with



30 control and sanpl e values. For each sanple, the nean val ue of P450
activity of the sanple (in relative fluorescence units) was expressed as a
per cent age of the nean value of P450 activity of the control. Percentage

i nhi bition was expressed as 100% m nus the nean value of P450 activity of

t he sanpl e. \When appropriate, |1C50-values (concentration of the drug, needed
to reduce P450 activity to 50% of the control) were 35 calculated. -87-
Table F-3: lists the results of the conpdunds that were tested according to
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no cells or drugs) were run in parallel. The blank value was substracted from all control
and sample values. For each sample, the value for p21 induction was expressed as the

T

O 00 00 0O

percentage of the value for p21 present in the control. Percentage induction higher than
130 % was defined as significant induction.
10  Seventy one compounds were tested and all showed significant induction at 10°M.

A selected clone was injected subcutaneous (107 cells/200 pl) into the flank of nude mice

15  and a calliper measurable tumour was obtained after 12 days. From day 12 on, animals
were dosed, orally or intraveinally, daily during 6 days with solvent and 20-40 mpk
compound (4-10 animals each). Tumours were evaluated for fluorescence by the in-house
developed Automated Whole Body Imaging System (Fluorescent stereomicroscope type
Olympus® SZX12 equipped with a GFP filter and coupled to a CCD camera type J AP

20 CV-M90 controlled by a software package based on the IMAQ Vision Software from
National Instruments®). As reference, compound R306465 (W0O03/76422) was used.
Compounds were ranked as inactive (no fluorescence measurable), weaker, identical or
better than R306465. Compound 1 was tested and was better than R306465.

25
Example C.7: P450 inhibiting capacity

All compounds tested were dissolved in DMSO (5 mM) and a further dilution to 5 10
M was made in acetonitrile, Further dilutions were made in assay buffer (0.1M NaK
30  phosphate buffer pH 7.4) and the final solvent concentration was never higher than 2
%.
The assay for the CYP3A4 protein comprises per well 15 pmol P450/mg protein (in
0.01M NaKphosphate buffer + 1.15% KCl), an NADPH generating system (3.3 mM
Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 1.3 mM NADP
35  and 3.3 mM MgCl,.6H,0 in assay buffer) and compound in a total assay volume of 100
ul. After a 5 min pre-incubation at 37 °C the enzymatic reaction was started with the
addition of 150 uM of the fluoresent probe substrate BFC in assay buffer. After an
incubation of 30 minutes at room temperature the reaction was terminated after
addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an



72 7.96.8 80 7.87.1 34847.53310.07.51.6 32808.415 21 8.5
7.6 1.9 49 8.7 7.5 3.3 53 10.08.0 20 9.58.12.7 648.97.86209.528.0
28 8.1 7.1 618.97.6608.76.93.1 599.07.75810.05.8 198.07 1 24
7.6 6.5 1.6 57 10.2 7.6 2.8 56 9.2 7.6 55 10.1 7.8 2.0 54 10.2 7.9 -88-
Compound Enzymatic Enzymatic Cellular Solubility nunber activity activity
activity Solubility C 3.b. plC50 plC50 plC50 C.3.a. pH=2.3 C 1.8. C1.b
C2(MIM) 52 10.38.1519.88.0508% 7.62.4 48 >9.08.2 66 59.0 7.4
1.7 73 7.9 7. Exelidtiéh Wav8lefigth of405 fizh afld 2n efidsion wavelength of 535 nm. Ketoconazole

(ICs¢-value =3 X 10“8M) was included as reference compound in this experiment.

The assay for the CYP2D6 protein comprises per well 6 pmol P450/mg protein (in
0.01M NaKphosphate buffer + 1.15% KCl), an NADPH generating system (0.41 mM
5 Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphatc dehydrogenase, 0.0082 mM

NADP and 0.41 mM MgCl,.6H;0 in assay buffer) and compound in a total assay
volume of 100 pl. After a 5 min pre-incubation at 37 °C the enzymatic reaction was
started with the addition of 3 pM of the fluoresent probe substrate AMMC in assay
buffer. After an incubation of 45 minutes at room temperature the reaction was

10  terminated after addition of 2 volumes of acetonitrile. Fluorescent determinations were
carried out at an excitation wavelength of 405 nm and an emission wavelength of 460
nm. Quinidine (ICso-value < 5 X 10" M) was included as reference compound in this
experiment.
The assay for the CYP2C9 protein comprises per well 15 pmol P450/mg protein (in

15 0.01M NaKphosphate buffer + 1.15% KCl), an NADPH generating system (3.3 mM
Glucose-6-phosphate, 0.4 U/ml Glucose-6-phosphate dehydrogenase, 1.3 mM NADP
and 3.3 mM MgCl,.6H,0 in assay buffer) and compound in a total assay volume of 100
pl. After a 5 min pre-incubation at 37 °C the enzymatic reaction was started with the
addition of 200 uM of the fluoresent probe substrate MFC in assay buffer. After an

20  incubation of 30 minutes at room temperature the reaction was terminated after
addition of 2 volumes of acetonitrile. Fluorescent determinations were carried out at an
excitation wavelength of 405 nm and an emission wavelength of 535 nm.
Sulfaphenazole (ICso-value = 6.8 X 10”7 M) was included as reference compound in this
experiment.

25  Forinitial screening purposes, compounds were tested at a single fixed concentration of
1 X 10° M. For active compounds, the experiments were repeated to establish full
concentration-response curves. For each experiment, controls (containing no drug) and
a blank incubation (containing no enzyme or drugs) were run in parallel. All
compounds were assayed in quadruplicate. The blank value was subtracted from all

30  control and sample values. For each sample, the mean value of P450 activity of the
sample (in relative fluorescence units) was expressed as a percentage of the mean value
of P450 activity of the control. Percentage inhibition was expressed as 100% minus the
mean value of P450 activity of the sample. When appropriate, ICsg-values
(concentration of the drug, needed to reduce P450 activity to 50% of the control) were

35  calculated.
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7.5 36 8.7 8.6 2.5 7984812 7 18 8.3 8.0818.9 7.5 D. Conposition
exanpl e: Filmcoated tablets Preparation of tablet core 5 A m xture of 100 g
of a conpound of formula (1), 570 g lactdse and 200 g starch is mnixed well
and t her eaf t er TableiFel: fistethe vdstlls ofithe 0brajidunds thdt weregestd decordirgad exiplesul phat e

and 10 g pol yvi nyle-pyre phi@ones i 3,684t 200 M of water. The wet powder
mxture is sieved, dried and sieved again. Then there is added 100 g

mcrocrystalline cellul ose anfEg8sndTen; ERTSE RiaRUet ageg] - The
whol e is mxed well and conpresgmer I[Nt &R0l tivity |activity [Solubility] C.3.b.
piC50 pIC50 [ pIC50| C3a. |pH=23
Cla. Cib | C2 (mg/m) |

5 8.6 6.5 20
1a 8.8 9.2 8.2 3 1.4
6 8.2 8.3
7 8.5 6.1
3 85 6.7
4 8.7 70 | 3
17 7.8 6.8
8 8.3 7.1 24
9 8.3 7.1
10 8.1 75 3 37
16 8.6 7.1 3
11 8.2 75 3 2.8
2 8.4 75 3
15 8.5 7.5
14 8.4 74 1.7
13 6.0 7.5 3
12 8.2 71 3
35 8.2 6.7
68 >90 72 25
63 >9.0 75
67 8.3 75 1.9
76 7.8 6.7
72 79 6.8
80 7.8 71
34 8.4 7.5
33 10.0 75 16
32 8.0 8.4 1.5
21 85 7.6 1.9
49 87 7.5 33
53 10.0 8.0
20 95 8.1 27
64 8.9 7.8
62 9.5 8.0
28 8.1 7.1
61 8.9 76
60 8.7 6.9 3.1
59 9.0 7.7
58 10.0 5.8
19 8.0 71
24 76 6.5 1.6
57 10.2 7.6 2.8
56 9.2 7.6
55 10.1 78 2.0
54 10.2 79




gi ving 10. 000 tablets,

Coating To a solution of 10 g nethyl

et hanol
di chl or onet hane.
1, 2, 3-propanetri ol

there is added a 5 solution of 5 g of ethyl
Then there are added 75 ml of dichloronethane and 2.5 ni
10 g of polyethylene glycol

is

each conprising 10 ng of a conpound of formula (1).
cellulose in 75 M of denaturated
cellulose in 150 m of

nol ten and di ssolved in

75 m of dichloronmethane. The latter solution is added to the forner and
then there are added 2.5 g of Mﬂnﬂﬁiugr,&lmﬂﬂrnnoa e g—of polyvyinyl -
pyrrolidone and 30 m of concerf{l dE cm Gr T :%:vi’gq i TE bl e is 10
homogenat ed. The tablet cores|are coat gigsyi th Ligg t Nife %.hﬁﬁ Blxxture in a
coating apparatus. -90- Caifrs 1. A cgmpound ef1do rmia 1), [(QgmRg| 1! N
bl . X HO Hx ~N~(CHa)n N-(C}12)p G -)] 2 R the Noeexi degfdrns, [he
pharmaceutically acceptabl e addi$1 on salts ahd é¢he $tgyego- chemcally
isoneric forns thereof, where{n sach n is anjingegel wetlh val pe2d, |1 or 2
and when n is O then a direct|bosd i|s | ntendpd;>g0eachsmii s anf I nteger with
value 1 or 2; each X is independantlly N or CH >@ach]|Yr4 s | ndepemndently O, S,
or NR4; wherein each R4 is hydromen,] G 6al kyl,7.8€ . 6atkyll oxyq . 6al kyl ,
C3-6¢cycl oal kyl, C3-6c¢cycl oal kyl nast hyll , pheny| Cls.6al kys.9 |- C(=Q) - £bIRbR6 or
-S(=0)2-N(CH3) 2; wherein each R and R6 is | ndependentlly hydrogen; am no,
G . 6al kyl or am noCl-6al kyl; and4 when Y is NRAg.and|[RRoi|s on f he 7f{position
of the indolyl then R2 and R4[toxet Her can for#ethe bdval ent| radi ca
-(CH2) 2- (a-1), or -(CH2)3- (a-®); |RE is hydropegn, |G.44l kyl,
hydr oxyC - 6al kyl , G -6al kyl sul f ottyl ,|G _6al ky| camwonyl8.@r] nonp- or
di (G . 6al kyl)am nosul fonyl; RR2_i4 hyldrogen, hyde.oxy, @&mijno, hal a7 €1. 6al kyl,
cyano, C2.6al kenyl, polyhaloCl_68 kyvl. nitrp, ®henyl74dl-6al kyhearbonyl,
hydr oxycar bonyl, C _6al kyl car bon48 ani no, 8.5 7.8 2.1

29 7.9 6.9

42 8.3 7.5

71 7.5 6.5

70 8.5 6.8

69 7.6 6.7

25 7.6 7.0

41 8.4 5.8

40 8.5 7.5

23 8.4 7.5

22 9.1 7.2

26 >9.0 7.5

85 >9.0 7.5 16

39 9.0 75 2.0

30 9.0 7.5 2.1

38 >9.0 7.5

37 8.6 7.5

36 8.7 8.6 2.5

79 8.4 8.1 2.7

18 8.3 8.0

81 8.9 7.5

D. Composition example: Film-coated tablets

A mixture of 100 g of a compound of formula (I), 570 g lactose and 200 g starch is

mixed well and thereafter humidified with a solution of 5 g sodium dodecyl sulphate

and 10 g polyvinyl-pyrrolidone in about 200 ml of water. The wet powder mixture is

sieved, dried and sieved again. Then there is added 100 g microcrystalline cellulose and



Cl_6al kyl oxy, or nono- or di(CL. 6al kyl)am no; R3 is hydrogen, Cl.6alkyl, or
C _6al kyl oxy; and when R2 and R3 are on adjacent carbon atons, they can form
the bivalent radical -OCH2-O. -91- 2. A conpound according to claim!|
wherein each nis an integer with value 0 or 1; each R4 is hydrogen,

Cl _6al kyl, C 6al kyl oxyd _bal kyl , C3. 6cycl oal kyl or phenyl d _6alkyl; R is
hydr ogen, Cl-6al kyl, hydroxyCl. 6al kyl, Cl.6al kyl carbonyl or

Cl . 6al kyl sul fonyl; and R2 i s hydrogen, 4?0, d 4al kyl, cyano, nitro,

pol yhal oG . al Kylg hydrogiinbad kegetakly oil 3The Avhale ippoisatiwelbadcdinprgssedingl takilets, 1 and 2
wher ei n wher ei ggﬁegcfe,dao'mmc?speacm&ﬂ%inmH,g\s@wﬁnpkmemmd(g. an integer with
val ue 1; each .S I ndependently N, each Y iIs I'ndependently NR4; each R4 is
Cl 4al kyl; Rl i --Q-Q%rogen; R2 is hydrogen or halo; and R3 is hydrogen. 4. A
conpound as cl diomesdlution fl 1Qignmethyl 2ellnlosk i8 76/t pEdenatgried ethanvb thareds addedcaonpound

No. 1 a, conmpoundiuhh ciG g SN P9 AN dicRIBTRMEnINPheA herEare hdddlp HOY HOH
NNNH O C2HE3

02; ound | a HF 1:1; ¢ ound 30, 1O~ NN N N N~N
N 11 NYN-N N N ﬂé?&ﬁ?h ops %.5 f‘?ig’%éé‘%@ﬂﬁﬂ& gé’gﬁ?)‘ésﬁ'ﬁfde“%@‘y%‘?l i
phar maceut i cal matepasi digsolvedsiotpml of dichlgybracthane ibeilatiat dolutian saddediid thecarri er s

and as an act if¥ehet MBI R are adde@ D 3RV InaSiRbilid oBlalREddatées A igf- a
conpound as cl aj e |.ai l.ai med in any of

d.in l1to 4 .6. compound. as
clains | to 4 fRSFOLE %{?%3 "Hg%f%’lc?{lg?ted/.comgéuSB‘?%gn%q%?)Wﬁ%leéfs clainmed in any
of clai nms 110 o hempganateh Thatphlet epresiareccopitd with the thus abtaingd mighurg in@ ceatiagt ment  of
proliferative dppeases. -92- 8. A conbination of an anti-cancer agent and a
HDAC i nhibitor as clainmed in any of clains 1 to 4. 9. A process for
preparing a conpound as claimed in claim1, characterized by



a) reacting an internmediate of fornula (I11), wherein Qis

t et rahydr opyr anyl oxyam nocarbonyl, herein referred to as an internedi ate of
formula (l11-a), with an appropriate acid, such as for exanple, trifluoro
acetic acid, yielding a hydroxamc acid of formula (). OR3 c)o.N/}--
(CH2), N(CH)mrl X ~~// R (11-a) 3 CF3COOHHO O N/~ R \Y H /N
~(CHA N (CH2)mr X ~/ OX (t) Rz b) reacting an internediate of formula
(1), wherein Qis Cl.2alkyl oxycarbonyl,-%erein referred to as

i nternedi ates ofjafg@rnula (11-c), with hydroxylam ne, in the presence of a
base and in an appropri ate solvent with the production of a hydroxam c acid
of formula (1) Ra 2 R X plc) NR2 N/~ R VY HO H N,
J---(CH2)n I\l-(dl-|2)mA)f°"5p T?@X‘migb A conpound of fo;nula (1), R NRJ
IND-(CH2), N(CH2)mt (11 N~ 93-_the N-OXIRde for \the pharmaceutical ly

accept abl e additi on sHf¢ @e_ F ric forms thereof,
wherein each n is an |nt}eger\ ?_ QS S:"1 or ey n®s 0 then a
direct bond is intended; each mis an integer with vaI or 2

R

the N-oxide forms, the pharmaceutically acceptable addition salts and the stereo-
chemically isomeric forms thereof, wherein

each n is an integer with value 0, 1 or 2 and when n is 0 then a direct bond is intended;
each m is an integer with value 1 or 2;
each X is independently N or CH;

each Y is independently O, S, or NR*; wherein

each R* is hydrogen, C,.alkyl, C,.¢alkyloxyC,.¢alkyl, C; ¢cycloalkyl,
Cs.¢cycloalkylmethyl, phenylC)galkyl, -C(=0)-CHR’R® or -S(=0),-N(CH3)z;
wherein

each R® and R®is independently hydrogen, amino, C,.salkyl or aminoC,_alkyl; and

when Y is NR* and R?is on the 7-position of the indoly] then R? and R* together can
form the bivalent radical
-(CHy),- (a-1), or
-(CHz)3- (a-2);

R'is hydrogen, C, alkyl, hydroxyC,.salkyl, C,salkylsulfonyl C;salkylcarbonyl or
mono- or di(C,.¢alkyl)aminosulfonyl;

R? is hydrogen, hydroxy, amino, halo, C.salkyl, cyano, Czalkenyl, polyhaloC.calkyl,
nitro, phenyl, C;.¢alkylcarbonyl, hydroxycarbonyl, C;.¢alkylcarbonylamino,
C,.¢alkyloxy, or mono- or di(C,.¢alkyl)amino;

R*is hydrogen, C,.¢alkyl, or C; ¢alkyloxy; and

when R? and R? are on adjacent carbon atoms, they can form the bivalent radical
—-0-CH,-0-.



each X is independently N or CH, each Y is independently 0, S, or NR4;
wherein each R4 is hydrogen, Cl 6alkyl, d _6al kyl oxyCl al kyl,

C3. 6cycl oal kyl, C3-6c¢cycl oal kyl net hyl , phenyi G _6al kyl, -C(=0) - CHRSR6 or
-S(=0)2-N(CH3) 2; wherein each R5 and R6 is independently hydrogen, ani no,
Cl. 6al kyl or am noC i _6alkyl; and when Y is NR4 and R2 is on the 7-position
of the indolyl then R2 and R4 t oget her can formthe bival ent radical
-(CH2)2- (a-1), or -(CH2)3- (a-2); R iS hydrogen, d -6alkyl,

hydr oxyCl- 6al kyl , Cl1. 6al kyl sul fonyl, C1-6al kyl carbonyl or nono- or

di (CL. 6al kyl )am nosul fonyl; R2 is hydr ogen, hydroxy, am no, halo, Cl.6alkyl,
cyano, C2_6al kenyA cofimugdadcording Gadldiml 1, wherdid r 0, phenyl, Cl1- 6a| kyl car bonyl ,
hydr oxycar bonyl . 4 nono- or di (G
_6al kyl ) am no; RBQFhSI@ aﬁ %@{\Q‘Pﬂ%lér@o’?? e,aChQ% %ﬁydé(y% {z&?/' Gal when RZ and R3
are on adj acent c%‘r%lb?‘n‘"’éﬁcoﬁé yl’tqfiéiy‘:]@%!hylpbﬂfﬁ‘i’l é6aBﬁY{/ ogef Extalkyl o_ crp- O
and Qis G . 2al kylhydm@lrsbkhynly(:;5alkykdarbombar03@a115&lsulfonyl andR is hydrogen, halo,

ortetrahydropyrany| ax aépagg)gﬁ,ro &J‘Qﬁ'alocl ﬁ(yl? MSfsg. for preparing a conpound
as claimed in claim 10, characterized react | ng a compound of fornula

(I'1), wherein Qis hydroxycar bonyl, herein referred to as conpounds of
formula (11I-b),3. wAtémpound mcendimgdh ddim lodPovhenaina (111) in the -94- presence

of appropriate re@&@aﬁ cﬁu%%eg&cv&ﬁmeqaekmmﬁw }nbitﬂ\bamerreaaby

(HOBT) i (' the TOIHERPEHIY °C“€§’fr+wﬁwé%$x§ﬁﬁﬁaca‘i%‘isl&§¥l i A

X}-N, r(CH2) n N (IgE®geen; R is hydioS®, or KM@, and R’ ishydsRgenv(111)  (11-b) 0 R Al
EDCl HOBT O, H ~ No_(CH2)n-N-(CH2)m A 1\/J X

4. A compound as claimed in claim 1, 2 and 3 wherein said compound is compound
No.1a, compound No.30, compound No.39 and compound No.50.

CzHF 30,; Compound la CzHF302 (1:1); compound 30

Rao o )(UCNCQ

C;HF;0, (1: 1); compound 39 compound 50

5. A pharmaceutical composition comprising pharmaceutically acceptable carriers and
as an active ingredient a therapeutically effective amount of a compound as claimed
in ¢laim 1 to 4,

6. A compound as claimed in any of claims 1 to 4 for use as a medicine.

7. Use of a compound as claimed in any of claims 1 to 4 for the manufacture of a
medicament for the treatment of proliferative diseases.



(lI'la) R2 Db) reacting an internediate of fornulla (VI) with the appropriate
car boxal dehyde of formula (V), whereint is an integer with value 0 or 1,
and when t is O then a direct bond is intended, in the presence of an
appropriate reagent, with the formation of a conpound of forrmula (Il1-a), O
1R3 CTO.H/ -ND(CHZ)~NH+ (CHh\ g (V) O(VV RB ON/~RLY
~0.H-N--(CH2)~ NN(CH2)m X \ _J (lIl-a) R2 c) reacting a conpound of fornula
(I'1), wherein Qis nmethyl- or ethyl oxycar%onyl (Cl _zalkyl), herein referred
to as conpounds of forrmula (Il1-c), with an appropriate acidic solution or
basi ¢ sol uti on, swAtéambia%anOJfammn&i [\gn@ma@mt Bleft&raewaﬁleaTA aPof - 95-
Cl_2alky O ~N R CHz)mr \- R"OR RO1 N
\Y HO X~(CH2)n N¢ ’@421)%4(11 b) 0 R2 d) reacting the carboxyllc aci d ethyl
ester of fornula (IV) with the appropriate carboxal dehyde of formula (V),

| ! he pr eseln?:eg Ofa BRI QORI Fo EodnftRBRIYs cla}PﬁetdhnYél%ﬁl 1 Eﬁa‘rm},hgarbyofm; cmpound
O( CHCZ); {Tu a (11 2(1:) eactmg an 1nterme%1a e of formu.l/a (II) wherem Qis +

tetrahydropyranyloxyaminocarbonyl, herein referred to as an intermediate of
formula (II-a), with an appropriate acid, such as for example, trifluoro acetic acid,
yielding a hydroxamic acid of formula (I).

1

o NI
o) O. =N -
O YOO ton Ly

\RZ

(Il-a)

0 , R}

HO. =N R s
NI X/>—N (CH)—N—(CH)— \

——

R2

CF,COOH

Y

M
b) reacting an intermediate of formula (II), wherein Q is C,-alkyloxycarbonyl, herein
referred to as intermediates of formula (II-c), with hydroxylamine, in the presence of a
base and in an appropriate solvent with the production of a hydroxamic acid of formula

)

3

C,. 2alkyl —N R! \
J\C D—(CHZ),,—TEJ—(CHZ)M ,{\3
X,

(1)
0 ) R’

HO. N 0 P
O

C.
RZ

Y

M
10. A compound of formula (II),

3
1 R

g
Q{ />_NC>_(CH2)n-—N e ) @

—

RZ



X~J (V) O(V) Rz RB C _2alkyl NR\-Y O\ />D(CHRYWN (CH2)mPI-e) ~
2 R e) reacting an internediate od fornula (XIV) wth the appropriate
intermediate of formula (XV), in the presence of an appropriate reagent, in
a suitable solvent, wth the formation of a conpound of fornmula (11-c), R
x C 2aikY Ol ~>N~(CHz) + HN-{CH2k r\\1 (XIV) (XV) "~* "R2 0 R3 C _2alkyl
NRr\~ A(\ />--N_J-(CH), N-(CH2)m // X ~~/] (llc) -NR2 f) reacting
an internediate of formula (X) with an i MPer medi ate of formula (XI') wherein
Wis an appropriate |eaving group such as, for exanple, halo, e.g. fluoro,
chl oro, -96- brbeWy-axideifarths, thophaanselticalyyacapiable addital sasumi tieStereo-

met hyl sul f onyl O&micwyigorﬁé}ﬁfomm%f%egfn a conpound of formula (11-c), or O
R3 Cl_2alk” ~N R\ O (-~ >N (CH2 NH+ W(CH2)mI x (X) (XI) R OR O
\ /1---N}-(CH2)~ N(CH2)mtl (I1-0) ~~ R 2 g) reacting an internedi ate of
formula (XI1) weachn graniim¢ger withilvahted), dbr 2 ardrmHen n (940 ther g direct bond is intended;

each m is an integer with value 1 or 2;
each X is independently N or CH;

each Y is independently O, S, or NR*; wherein

eachR* is hydrogen, C;.salkyl, C,¢alkyloxyC;.¢alkyl, Cs.¢cycloalkyl,
Cs.scycloalkylmethyl, phenylC,_salkyl, -C(=0)-CHR® R® or -S(=0),-N(CHs),;
wherein

each R®and R%is independently hydrogen, amino, C;alkyl or aminoC,_¢alkyl; and

when Y is NR* and R*ison the 7-position of the indolyl then R? and R* together can
form the bivalent radical
-(CHy)2- (a-1), or
-(CHy)s- (a-2);

R'is hydrogen, C,.salkyl, hydroxyCi.salkyl, C;salkylsulfonyl C;salkylcarbonyl or
mono- or di(C,.¢alkyl)aminosulfonyl;

R’is hydrogen, hydroxy, amino, halo, C,.galkyl, cyano, C,.¢alkenyl, polyhaloCalkyl,
nitro, phenyl, C;salkylcarbonyl, hydroxycarbonyl, C,_¢alkylcarbonylamino,
C.¢alkyloxy, or mono- or di(C;.¢alkyl)amino;

R} is hydrogen, C,.salkyl, or C,_alkyloxy;

when R? and R? are on adjacent carbon atoms, they can form the bivalent radical
—~0-CH,-O-; and

Q is C;.;alkyloxycarbonyl, hydroxycarbonyl ortetrahydropyranyloxyaminocarbonyl.
11. A process for preparing a compound as claimed in claim 10, characterized by

a) reacting a compound of formula (II), wherein Q is hydroxycarbonyl, herein referred
to as compounds of formula (II-b), with an intermediate of formula (III) in the



wherein Wis an appropriate |eaving group as descri bed above, with the
formation of a conpound of formula (11-c). C.2alkyl O R ;Y \ \\ /
"N~(CH2)n W+ NH~CH2) r ccc----X \I (X111) (X[[) 2 R Cl_2alkyl OR3 R \Y
N~(CH2)~ N (CH2)m ~ X (llc) \R2 .

-94-
presence of appropriate reagents such as N'-(ethylcarbonimidoyl)-N,N-dimethyl-
1,3-propanediamine, monohydrochloride (EDC) and 1-hydroxy-1H-benzotriazole
(HOBT) with the formation of a compound of formula (11-a),

' 1

R3
=N R \»Y OO
“OJ\Q />—NC>-<CH2>H—r'I—(CH2>A I O’ NH,
X
\ \
R

m
(1)

3

EDC/HOBT U o )K<:/>_N (CH2),, —(CHa)z Q@
\

(11-a)

b) reacting an intermediate of formula (VI) with the appropriate carboxaldehyde of
formula (V), wherein t is an integer with value 0 or 1, and when t is 0 then a direct
bond is intended, in the presence of an appropriate reagent, with the formation of a
compound of formula (II-a),

3

R
—N 1}‘ ",\X
U />-—-N (CH)—NH + OF(CHZ)F_K@
) V) \\Rz

RJ
I

= R
— U J\<\:/>—N (cnz)n — CH)— i l@

(I-a)

¢) reacting a compound of formula (II), wherein Q is methyl- or ethyloxycarbonyl
(C1.2alkyl), herein referred to as compounds of formula (II-c), with an appropriate
acidic solution or basic solution, with the formation of a compound of
formula (II-b),
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1 R3

@)
C, 2alkyl fI{ \
)—NC>~(CH2),, N—(CHy— - ) \

() <X,
R

3

— %/>—--1<:>—(cr12)n —N—(CHy)s— i@
R?

(ii-b)

d) reacting the carboxylic acid ethyl ester of formula (IV) with the appropriate
carboxaldehyde of formula (V), in the presence of an appropriate reagent, with the
formation of a compound of formula (II-¢),

R3
~Y

o)
Cl_zalk{l —N R' \
© \ x/>_ ND—(CHz)r‘NH * /_ (CH)—C \/C\>
<X,
R

av) V)

C|-2a"q1 i =N llll \
- o)\<\: X/>_.N (CH)—N—(CH)a—¢ g \

(lI-c) — .

e) reacting an intermediate od formula (XIV) with the appropriate intermediate of
formula (XV), in the presence of an appropriate reagent, in a suitable solvent,
with the formation of a compound of formula (II-¢),

R]
R‘ Y

0
C 2alkyl o P
/>—NC}<CH2>,1—// - O

(XIV) Xv) =X R?

3
i R

0
€1yl —N R A
—_ o)]\<\: X/>-——N<:>—(CH2),, N—(CH)i ) \

(i) =X

R2

f) reacting an intermediate of formula (X) with an intermediate of formula (XI) wherein
W is an appropriate leaving group such as, for example, halo, e.g. fluoro, chloro,
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bromo or iodo, or a sulfonyloxy radical such as methylsulfonyloxy, with the
formation of a compound of formula (1I-c), or
R3
Y

o]
C 1 _2alkyl =N R] \
N I r
X \
—— R2

X) D

C,.alkyl It RE Ri\
123Ky =N Y
_— \o/u\{ />——N<:>—(CH2),,‘—II‘T_ (CHz),;——,'r‘\/C\X
X
(ll-c) =X,

R

g) reacting an intermediate of formula (XII) with an intermediate of formula (XIII),
wherein W is an appropriate leaving group as described above, with the formation
of a compound of formula (II-c).

3
1 R

(o]
Cl_zalkyl — R \—Y
|
\0/“\<\:>—NC>—(CH2»—W + NH—ACHY—L ) \

(X1t (X =X
R

0
C, qalkyl —N R! \,y
|
—_———— \o/u\<\: />———N (CH,);—N—(CHy)5 ‘,T / \
X

(1<) =X






