;e3e|jhN6Trf0 5 S E P 200z ' 1 *166(G3E Am no ant hracyl i none Derivatives
The pb’wﬂmﬂ’m{mml on relates to anthracyclinone derivatives, g) their use
for t of anyl oi doses, to the nethods for their prep radl FoM0End

to the phagsraceuti cal conpositions conta%nlng them Qur previous PCT Patent
Application WO 96/ 0489pPyi das Hirieeri nd#se pbrantdy psxel i none
derivatives in the treatnent of anyI0|d05|s sone novel conpounds,
processes for their preparatlon and phar n- aceutlcal conposi tions cont ai ni ng

them Vw97/49433ﬂ%> %%s%%% {5§ fgl t i Effﬁﬁﬂézed by a
su e dra

fluoro atom as tuent are use |n t nosi s of

anyl oi dosi Sjexlin@m%tsedw twelqu ftd}atthteh@r@éeﬁ@ﬂ@eopfanaymrdtds@ul ato
het erocyclic residue on the anthracyclinone skeleton is associated with a

better actintie ynagfhodhi $ocl assinfprapmeunds asdi nhi bhe grisaiofa aeve 1@gdr egat i on

process of anyl oi dogenic peptides. The present invention provides
anthracycl|99ﬂ$§ﬁﬂéﬂpﬁétF9€§aéﬁ133H9ﬁﬂ”a OHO~~R6 RS/ W/ s~1 1" RO

HO R2 1 wh d f la OR ,
Therai e o &y O HERLSRAY Bep ¥ ?J?Ce%ﬁp%r b fa iR e (AR
S E P 2002 e %xalaaéao?c%éa%%\%%%n% RGH QXY vEd emyd@ﬂt%at%a%r bgi no,

tetrahydropyridino or norpholing; either R3, taken al one, represents

hydr ogen ommMmhme$;55 anhde RSoaeid depciuakien akooesseésndipendenitd y repr esent
hydr ogen, dro§y taken t oget her, wi.ith the carbc atom represent a
car bony| ‘artign REdaRbR R CRUHRER It GQRPRELL I PR eI 'gr 61ipMof

formul a O chﬁg /B4 3L e ehBs %@%&5 JeRbesent @) dnfEcrkkybea andaR_

represents rogen; Rh represents hydrogen or a phenyl group, optionally
subst it ut ecfllwrneamm ,asl 5ulet Hoygntorhhelt egenusefivd fhetiphaipgeests &4l |y
accept abl e g 35%189§I§0f Preferred conpounds of fornmula 1 are those

wher ei n: epresents hydrogen, 20 hydroxy or nethoxy; R= represents

hydr ogen, hydrc»qbe&peESeﬂmpph@é|fmnﬂa~mhamre&enpSetemhe»qm Rparttakedaal one)
represents _hydroxy; R5, taken al one) represents, hydrogen or

heterocyclic residue on the anthracyclinéne skeleton is
associated with a better activity of this c¢lass of compounds as
inhibicoré of the aggregation process of amyloidogenic
peptides.

The present invention provides anthracyclinone derivatives

of formula 1

wherein R, represents:
hydrogen,
hydroxy,
a group of formula OR, wherein R, is C,-C, alkyl, C,-C,
alkenyl;
R, represents:

hydrogen,

IR
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0 .S S E P 2D02 WO 99/ a625a PCT/ EP99/ 01300 3 RQ and RS taken t ogel hakP Wi n
the carbon atomrepresent a carbonyl group; R6 represents hydrogen and the
phar maceut i @l byseazcept ably salt thereof. 5 The term Cl-C6 " 3l-kyhooASedsed
herei n includes both straight and branched chai n al kyl groups or nnlegles
such as nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, t-butyl, pentyl,
hexyl and) in case of pentyl and hexyl , a branched chain isonmer thereof. 10
The term C~--C6 "& ty, as used hereir_ includes both straight and
branched chain radicals of up to G carbons such as, for exanmple, vinyl)
allyl, butenyl, pEreEnylammb hexepytidThe, t@@ﬁfahﬁﬁbgéhrl@sngs@ﬁ her ei n
neans quorine) chlorine) bromne or iodine. 15 This invention al so

i ncl udes all the 9 soners of conpounds of fornmula 1 and m xtures

thereof, for exa er Q[%{ and }g% N g Y RB-oshhus,
the stereocent ernrgiltec|c)}£)gslflfﬁ%3dne%h{Se Cﬁne posé"sg‘vﬁse stereocenters at poscﬁ-l;l ons

7 and 135 myhdaeanlde r(R) carahi gubaki, ol ndepehachB) y2@ epariegur avtongen,
both, i.e. a mxture of stereoisoners Zs present . The present invention
al so provi déwdnxys it s kepnpedpeRedf Wi bRniia 22rThe 38PTs BpRYEsent a
typical ly, (5%5|olqg|calH%.tolerable or pharmaceutically acceptable salts
formed with Uttas & ‘organi c or organic acids. Exanples of inorganic

acids are, f or ifst@ngeg h){erQ}E'é&rﬂS?MISUUeWr'e%e%' g) g¥bBib o Or AR Ll a
acids may be mono-) di- and tricarbo ic acids, like, f or exanples,

acetic, trifluoroacetic) tartaric or C|tr cid, and sulfonic acids like,
for exanple met hanesul fonic or p 30 tolgpngglphonic aci d. 0.5 sEP 200z
WO 991 46254 PCT/ EP99/ 01300 4 Conpounds o rmul a 1, wherein R , R~ , RS,
, RS and R~ are as defined above and RiRi y@rogen or hydroxy, can be
prepared by the foll ow ng procedures: |af reacﬁlng a conmpound of formula 2,
O HO 0 xcBr RrefHO B2 anavrgr eeprBsentand CR3carflias defimed abpvesandsR- is
hydr ogen or
hydrogen;
R, represents:
hydrogen or
a phenyl group, optionally substituted by methyl,
15 methoxy or halogen,
and the pharmaceutically acceptable salt thereof.
Preferred compounds of formula 1 are those wherein:
Rl represents:
hydrogen,
20 hydroxy or
methoxy;
R. represents:
hydrogen,
hydroxy or
25 morpholino
R, represents hydroxy;
R,, taken alone, represents hydroxy;

R;, taken alone, represents hydrogen or



hydroxy, with a conpound of fornmula 3_ H\WR 6 3 (b) converting a conpound
of fornmula 1 as defined above 10 into a different conpound of f@dﬁﬂﬁﬂ%ﬂtw
appropriate chem cal reactions, such as reduction, substitution or
condensat i oWO Bepdunds of fornula 1 obtai ned according to pPEEERNIEN0a) or
b) can be transforned into pharmaceutically acceptable 15 salts thereof . A
conpound of formula 1, wherein Rz, R3 and;R6 are as defined above, Rz is
hydr ogen or_hydr nd, R9 and R5 t t.qget e e onyl

group, is obt a??l@éa‘lsa%cagﬁd} ntboqeotnelps'%%gehdutﬁ% a %/Jr% gare{:got%} nr}tgepg:e%gerrrngo%d of
formula 2 w.thyand %ggggqnd of formula 3 in a proper organic solvent |ike
, dichl oronet hane; chloroform acetone, dioxane or dinethylformam de at a

t enper at ur erf angpngsénom hfAogenr oemit ehpephtumacanti ol la pertpdalofe from
6 to 48 hours. An organic base such as diethylam ne or

et hyl - di i sopRrépyrt&fFReT- 0 5 S E P 2002 WD 99/ 46254 PCT/ EP99/ 01300 5 may be
present.. Preferr r i on_gondi-ti gns _en u gui.ppl ar
anountsf%f conpoﬁﬁg g%%ﬁh?g gﬁd%éﬁhaldf%sgggggéﬁgﬁgﬁe‘?ﬁlgpgﬁlngﬁethane at
room tenper gt wae gher aadPeipEnefd @H=0r241R9ur roupeorromBds tabsf enanl as2,
wherein R1L and RC;!’ are as def:~ned above and R~ is hydrogen or hydroxy, can
be prepar edmbyhylonietratilon pfory 1o orip@pyd®rotl  f dumyila 4 50BUEDLO W-RSLRI~ O H
0 R., 4 wherein Rl and R3 are .as defin%g above an ~"ii hédgogenhor 10
hydroxy, i nP&R&Yogy PEFYNGRS priot ERFe ST &M Yed 377 CREVLi t 8r SEGPENESee,
for instanc K. ] .) J. Og. Chem 1977, vol. 42, p. 3653).
Conpounds o?h g?ﬁﬁﬁg Ftaﬁg%gﬁﬁ'Rl and R3 are as defined above and Rz is
hydr ogero or hydr @y, teayn g - pf epdrkechy 115 adeperedi hgrednt hecnatiesebot ht he
substituents) starting from known anthracyclinones by appropriate chem cal
nodi fi cati oR§YESEEL RIROARTRTSHEd FhooForid@iicGad sSAfEi ¥8néer CARBFBPHEI E8Ch

Medi cinal Chemistry, a series .of .nmo r.aph vol ., 17, Academ_.c¢ .Press, .
1981). 20 A&&or &ihg *ﬁgmﬁ’ﬁ&ed’&r”é’ ) %qu?dnp%éll}ﬁ Yo PSPﬁﬁ%g‘lag’s" “5get hed

above, may be comyer el N dJldf efe s oMo afeahar Aubarihely
appropriate synthetic procedures described for the anthracyclines or

ant hr acycl i rbAes ifege bremifye avoriedimeDoxor ubi ci n Anti cancer Anti bioti cs,

N 1 O St Rt e TSRS U ML ACBICTL R 20R

Chem stry, k¥ngbunal W |#&4nf1900S ankd ¥hturdd $haERo2002 oW0984$6254
diastereoisomeric mixtures and racemic mixtures. Thus, the
stereocenter at position 9, and the possible stereocenters at
positions 7 and 13, may have the (R) configuration or the (8)

20 configuration or both, i.e. a mixture of sterecisomers is

present.

The present invention also provides the salts of compounds
of formula 1. The salts are, typically, physiclogically
tolerable or pharmaceutically acceptable salts formed with

25 suitable inorganic or organic acids. Examples of inorganic
acids are, for instance, hydrochloric and sulfuric acid, while
organic acids may be mono-, di- and tricarboxylic acids, like,
for examples, acetic, trifluorocacetic, tartaric or citric acid,
and sulfonic acids like, for example, methanesulfonic or p-

30 toluensulphonic acid.



PCT/ EP99101300 6 As an exanple, a conpound of forrmula 1, mherein0£h§E&£®2F?
and Rs are as defined above and RO and RS taken togc .her represent a

car bonyl gr swpssarssbe converted into a conpound of fornula lp¢cT/mbheresmn R1,
RZ , R~ and R6 are as def fined above , R 5 represents hydroxy and RS
represents hydrogen by reduction with sodi um borohydride or sodium

cyanobor ohydride. I n another exanple) a cénpound of formula_1, erein R
R3 and R- are asC@appuadsalbévEPrawg geilt h¥nerRe1feBr esent KshydeoRiTafd € and

RS are taken 1C toge.. her represent.a gcarbonyl gr r.,R~_and, R4

repr esent h?ﬁrgéylaﬁg ﬁ%OW@pF§§e pslﬁy§¥%5%%,ng%%qﬁgi€%ﬁ%9r?%ﬁ P%to a
conpound of farmula L, wWher @il 1Rlif3 B¢eRurake as defined above, and
either Rz represents Hydrogen and Rg and RS taken together 15 represent a
carbonyl group, orB)Rtesepriegert £dmpduamdy cdndoRmudad2RS represent hydrogen,
by treatnment with sodiumdithionite. In another exanple, a conmpound of
formula 1, wherein RL and R6 are as & ) RZ and RS represent
hydrogen and 20 R3 and R4 repr ' L an Jhe cpnverted into a
conpound _ of formula 1, wher : s ;

and ' RS represent hydrogen, g
formula O O RB R9 25 wherein ay above defined, by
condensation with a , conpound e
wherein R8 and R5 are as above defined, for exanple acetone or

2, 2-di net hoxy propane, in the presence oﬂzan acid catal yst. 0,5 SEP 7002
WO 99/ 46254 PCT/ EP99/ 01300 7 In a further” exanple, a conmpound of formula 1,
wherein R, wRerantl Ry, acfdar, defé ned abbimesd Rpand Rl at.e itsaksmdrtaeget ker to
represent a carbonyl group and R represents diethylam no, piperidino,

t et r ahydr opy®icdiord - o ey phalampearehphd gpmudgaged 5 ~ by reacting a
conpound of fornula 1) wherein Rl, R and R, are as defined above, R?
represents hydroxy) R9 and RS taken tog Rr represent a carbonyl group, by
reaction with ethyl chl orocarbonate t 4R anRit er medi at e conmpound of
formula 5, O OCO ,Et O

3
(b) converting a compound of formula 1 as defined above
10 into a different compound of formula 1 by appropriate
chemical reactions, such as reduction, substitution or
condensation.
Compounds of formula 1 obtained according to procedures
a) or b) can be transformed into pharmaceutically acceptable
15 saltsrtﬂerébf. — — 7
A compound of formula 1, wherein R,, R, and R, are as
defined above, R, is hydrogen or hydroxy and R, and R; taken
together represent a carbonyl group, is obtained according to
procedure a) by reacting a compound of formula 2 with a
20 compound of formula 3 in a proper organic solvent like
dichloromethane, chloroform, acetone, dioxane or
dimethylformamide at a temperature ranging from -10°C to room
temperature and for a period of from 6 to 48 hours. An

organic base such as diethylamine or ethyl-diisopropylamine



Nt ~~,1 J') R3IRp Il OCO2Et ' OCO-Et |0 wherein R R3 and R6 ar §) p8ep 202
defined above in analogy to a procedure described in the literature ?see:
L. Bernardi et al. 11 Farmaco Ed. Sc. 1979) vol. 34, p. 884), followed by
substituti ofVRPYVf2%€%cess di et hyl ami ne, piperidine, 15 tetrah§@rEpyroddne or
nmor phol i ne. Conpounds of formula 1 obtained according to procedures a) or
b) can be transforned into pharnmaceutical ly acceptable salts thereof by

|

di ssolving the free base in a proper.organ.c solvent .Iike dichlo f.hane,
met hanol ) etWahdi€ d?l%%neﬁa%lg 2 ra‘%&ﬁr}rfgona cso&%thtilé) - o ZERe
phar maceut i Y, c&ﬁpf £ ig}%?ﬁg O ATRNE 2aGiHh 120 J1RE hangl) - et hanol
or dioxane.q%#%cﬁgsutlﬁéysalt 0 conpodhd 1 is Obtalnéd by evaporation or
concent r at i ol ifogepwrdhins®! ik | iciirotdreetdadrie a3 preemi pichateackthyr adiibt ion
of diethyl ether to the salt solution. 25 The conpounds of the present

i nvention caebeodiseld ¢ nte hed thastsent of anyl oi doses as they are

characteri zed by high 05 P 2002 WD.991 46254 PCT/ EP99/ 01300 .8 .

i nhi bitorfy acti vi(thv%?)%u?%% ?%r%%ﬂ@ha é)f a""r‘mrpell&1 épgsg!gt 53 b‘i‘/r%n%o?%@lélﬁfjc
proteins andide: afd® #.0 iiNNee Jfee ¢egnadabkon ehnexkspirBgaz@s ®hd
deposits. The term anyloi dosés indicates a group of diseases whose 5 conmon
char act er i sthwoonisna teompras encedmpountd eofextoraweld ¥ ,ar space, of anyloid

deposits. Anyl oi dogenic ~~oteins are E{O&fins t hat _have the tendency to
|

aggregate and precipitate as anyl oid. (Prot ei ns&t hat precipitate as
anyloid are both normal proteins, 5 thereof, and nutated
proteins, where one or 10 nore esrrdues occurring at
certain positions of the normal ' aﬁéareplaced by a
different am no acid. Anyloid dep®si s pOsed of insoluble fibrils,
also referred to as anyloid fibrils. d fgbrils cause cellul ar
degeneration and organ failure that!, I'n n, résult 15 in different

pat hol ogi es depending on the tissues and opgans involved. The basis for the
activity of the conpounds of the present invention in different types of
anyl oi dosi s wieteibeR f andd R:natheasodubhnedit alagve rawd uk-ali sorlgadd gt orw of
anyl oi d “1N4*€%20 despite the fact that they can be forned froma variety

of wi defy di PhY ptot FHCTEEL VR WEUT FRew BGIEH 17 . Hied. 1980,
vol 302, p. ﬂ?@@fé’ﬁﬁr@-(§§§3)fo:?hﬁ§wp&émgﬁ of @ J3f €38N | hventhpn are

characterized by an acceptable toxicity and can be used to nmake meditanments
25 useful toCperevend77iovalres2, os. t35%d)ow down the formation of

Compounds of formula 4

=y

wherein R, and R, are as defined
above and R, is hydrogen or hydroxy, may be prepared,

15 depending on the nature of the substituents, starting from
known anthracyclinones by appropriate chemical modifications
(see: F. Arcamone in Doxorubicin Anticancer Antibiotics,
Medicinal Chemistry, a series of monographs, vol. 17, Academic
Press, 1981).

20 According to procedure b), a compound of formula 1 as
defined above, may be converted into a different compound of
formula 1 by appropriate synthetic procedures described for
the anthracyclines or anthracyclinones (see: F. Arcamone in
Doxorubicin Anticancer Antibiotics, Medicinal Chemistry, a

25 series of monographs, vol. 17, Academic Press, 1981) or by
general synthetic procedures (see: J. March, Advanced Organic

Chemistry, IV Ed., J. Wiley & Sons, 1992).



- or to induce the degradation of anyloid deposits that are fornedﬂﬁﬁﬁ?lmn
di fferent anyl oi dogenic proteins. Therefore, the , conpounds of the present
invention cqo Paeisded in the prevention and in the treat mentp@fesyofghsfpent
types of ' 30 anyl oidotic diseases such as system c anyl oi doses and
anyl oi doses of the peripheral and central nervous system 0s s EP zoo2
WD 991 46254 PCT/ EP99101 300 9 Anyl oi doses 6f the central nervous system

i nclude) for examplan Akahpleerascdmpeasd, cDowerByhdr anevhepenyi Ror nk:. R-
enceph~l opat hi es sucr. as_Creutzfel d-Jacob disease and the like, In the

case of Al zfBfinBr aFQlizeREIN9R Provei Aenke 47¢ Rsf bAKETI ARy IEFd
deposits is fer o] o] =- t @i.n i3z ¥ol! r I d.ks
goneral 1y | RAEEaPeht ae "alipBly cbtobn B, B s s Py AALE B SEapB. ARtk
proteins of rdi-hhesent LgRgkhn R, brai r,aBwmdoRd deposs t@ef Hhed PAIOSE€E NSR,
conposed of 39 to 43 am no acids are usually found. Neurodegenerative

di sorderss suehréfeassshpdgbkpr andniephapopacht eshydrogdrarayet reduedi by t he
extracel | ul ar deposition of anylqid ori%inated froma grotein referred to
as prion prB%EPnS?@%PT.b?HEth%ﬁ98n8§ GRS TS SY aPRPPREIYHELERt i nventi on

interfere wth t g t nono ' I~ L4 Lde 1 Loyl at ed
by a seed of Ai~?ﬁ4§gg%§?gi%9?W§§Fng hgkgg?FV%FyQSFﬁ?EE %énggékgguwgé'
assessed acrorattdiRt @rihegpecadis® dtepas t ethdel ow. An Al ~1-40 peptide
mononer stock solution was prepared by dissolving the peptide in

di met hyl sul f oxi deibhexs 2o repceseRrtsi BYdEex33an3d Ry/aAd Kgherst sekedol ution
was further a dijuted 11 5 tines mﬁbh di.nmet hyl sul foxi de. This sol ution was
then dii‘ut ed°FFt ~1orﬁﬁF6ESEEhSt8a PP@F Sﬁ B4 cont ai ni ng 150 mM sodi um
chloride to prepgterfhgndes! arddit HRIAERARNAQN febibe 6Bt Al BiRged 7
ul of A 31-40 peptide 25 nononmér solution were added 3 ul of a 830 ~M water
sol uti on of cehebtestnvempedndntontaicompgpudd. 4~ frmbased, omhelme1Ai R]; 48,

nmononer content) of gre-fornpd sonj cated Abl-40 fibrils: the resulting
sol ution wa8P9oX= ¥ aF A N¥DNBREYE: 8B9~Min the test conpound and

soni cated Al 3L 40 FibFi 15, Recoo0ts LRA*DEEs deob Tk s ope ERoS P S0 L0
aggr egati onrwaseakhowed caebpheteedou@r, two hours at 37C. The suspensi on was

then centrifuged at 15000 rpmfor 15 m nutes at +4C, the supernatant was
col l ected and t h8*ARf | FerverdmorehY e yuanti Rataf Ry HPPEeSSNThEY &Rt y

oxpr essed g7t ERCRePEERT 2P RRPBIT! SRR THE ggr egat ion of 4 20 UM Abl-40
nmonomer sol uti onigat bfvkakbedelymble, (M doageRimen dfhéohindlad4@  nMonerelin R,
and R, are as defined above, R, and R, represent hydrogen and
20 R; and R, represent hydroxy, can be converted into a compound
. of formula ;L_yggge}p_Rl_agq_gewqrg_ag_@g@%ne@fabove, R, and

Ry represent hydrogen, R, and R, taken together represent a

group of formula

25 wherein R, and Ry, are as above defined, by condensation with a
compound of the formula R,COR, or R,C{OCH,),0R, wherein R, and R,
are as above defined, for example acetone or 2,2-dimethoxy

propane, in the presence of an acid catalyst.



content, pre-formed sonicated Af~1-40 fibrils. 10 Table 1. Conpound
inhibition la 74.1 1d 47.3 |k 52.1 AL7 1I.4 As shown in the above taBiReltP 2002
t he conpounds of fornmula 1 of the present invention are characterized by a
better acti QY4554 han the conpounds di sclosed in our previ MaSEREPII4t ent
_Application WO 9& 04895. As reference, we have tested the conpound Al7 of
our PCT Patent Application WO 96/ 04895 7

(7deoxy-14- (4- norphal i - da inope j IS nly 4

i nhi bition 20 Thégpgeggﬁ%%F%vgﬁgﬁﬁﬁgpr%v%ﬂ@gggﬁghg?ng%gﬁgﬁga#'cgﬁ%%gﬁﬁion
conpri sing @, coppaiy mf ak-er aul aekinehs abpbal Macestd CRl lar caacapialhl skt
thereof, as active ingredient, , in association with a pharnaceutically
accept abl e cear reprpsexci pi earbonyodt gepuaddingi Re, repraeerssatie t PG Fhyoo,
provided is a conpound of fornula 1, as defined above, or a A i

phar maceut | PAPEY 15e8ept ABILE2EXAFOPKELdRC PEr MGERNOLANS. SCENPPSOBE SRy &d

991 46254 PCI/ EP99/ 0.17 | e of t an,or ani bo
Mbr eover) t g E%%ggﬁggiﬁvéﬁ r8%g§r%§i§§gﬁ?%8 %éeugFggggoﬁbbJ%ﬁeg?%f%r%%?a
?) or a phaggacedtined kypoaecept abéprsadicd heyeodxy | RY ewdramutagkure of a
medi canent for use in the treatnent of an 5 anyloidotic disease. The

phar maceut i ¢@gechrposERreseNEoAt &8rPPrAYladtonpoultt SEPaESEADI ¥ithor salts

t her eof may repared in a_conyentional way by enploying conventional
non-t oxi c pﬁ§$%§5§ﬂﬁq8§PI%QPPﬁgr 00918F|BBnﬁétF%msggsguer§m89u8§s86e f orns
and ways of s1Qnadmi Bi stration. In particular, the conpounds of the fornula
1 can be adm nistered: A) orally, for exanple, as tablets) troches,

| ozenges, acrueous or oily suspension, dispersible eRs or granul es,
emul sions, 15 hard or soft capsul@s, QEQFhzpLor & i XFs. Conmpositions
intended for oral use may be preparedlaccardi ng tonany net hod known in the
art for the manufacture of [f ' 3 - ]

conpositions may contain o
consi sting of sweetening agen ?
preserving agents in order tg i de|phaOGOsktti cal 'y el egant and
pal at abl e preparations. Tabl ntaDCQ Ee active ingredient in adm xture
wi t h non-toxic pharnaceutically acceptable excipients which are 25 suitable
f or the manufacture of tablets. These exggpients may be for exanple, inert
di l uent¥9 such as cal ci um carbonate, sodi Um carbonate, |actose, calcium
phosphat e owrsadiitmpphorphai®;R glakulzat degiasd dbsivat egr ahalgoggent s, for-
exanpl e, mai ze starch or alginic acid; binding agents, for _exanple nmaize 30
starch, gel &EAFSTECAGSET L Libtheatiligraganes) seer exaRpraamagnesi am

stearate or St @Al AFigh 0fgd alhgoTheg habhet s MYehE  £0110wea by

substitution with excess diethylamine, piperidine,

sdfected fromthe group
ng agents, coloring agents and

, 15 tetrahydropyridine or morpholine.
Compounds of formula 1 obtained according to procedures
a) or b) can be transformed into pharmaceutically acceptable
salts thereof by dissolving the free base in a proper organic
solvent like dichloromethane, methanol, ethanol or dioxane and
20 adding a solution of a pharmaceutically acceptable inorganic
or organic acid in methanol, ethanol or dioxane. The resulting
salt of compound 1 is obtained by evaporation or concentration
of the salt solution or the salt is precipitated-by addition
of diethyl ether to the salt solution.
25 The compounds of the present invention can be used in the

treatment of amyloidoses as they are characterized by high



05 SEP 200 WO 99146254 PCTI EP99/01300 12 uncoated or they may be) 5 opR ¢id] by
known techni ques to delay disintegration and absorption In the

gast r oi nt estwaalseiggact and t hereby provide a sustained acti opcoxess@sdgonger
period. For exanple, a tine delay material such as glyceryl nonostearate or
5 glyceryl distearate may be enployed. Fornhulation for oral use nay al so be
presented as hard gel atin capsul es mherelﬁ the active ingredient |s m xed
with an |nennhshﬂqqrxh4Qkﬂﬂltw(ﬂneﬁéﬁnﬁQimaéapﬁl9ﬁ1@@¥ t@EPILE Hn

phosphate or kaoljin, or soft gelatin. capsu ﬁgere n_ th actiyv

i ngredi ent P%Y &QRE%&%?\Q%H 5t ?ﬂpwﬁ @%ﬁ u%?a ?e&e%ﬁﬁgﬁi?Q5 ,
i quid parafti V. Suspensions contain the active
material s |%%a m X %&§%§4é%g«: éﬁﬁg suitable for the manufacture of
agqueous suspenS|@n§ cé@ﬁhaﬁyﬁepmﬁﬁée ai®l tsperdggupgent &iséade exangzee,
sodi um 15 car boxynet hyl cel | ul ose, net hyl cel | ul ose, hydroxy, propyl nethyl
cel | ul ose, souhomn @bz aEt e 196l Vi H i Msisessse, lgu?ni@r%“a?é%ﬁﬁlﬁuéﬁ‘d gum

acaci a; dispersin rowettin en tural occurr|n

Phosphat | egDarty RECHY 1T %y ABHGAACREP O br odtees T &FO4Fene
oxi de with 8Lt yna6s dspe Z&ﬁﬁn@%awla@gg&@g}é%y%hybeeelﬁie@i@tae, a@fyloid.
condensati on products of ethyl'ene oxide with long chain aliphatic

al eohol s, f ®roexanpl ehiepheeletsit ayd areatydetidneke betkondenmsatdmtegnsduct s
of ethylene oxide with partial esters derjved fr§n1fatt acids and a

hexi t ol sucF?raEI‘b%‘F%/‘b?&eftWP%n‘eh%B‘?%tcﬁndnﬁ%é‘lt@ t BYObF1DS, JHHFHSRS OF
D o] OL AR bE en e d AL, AL A &5 I ShLVER, SEOMLAAe IR AN
a hexitol an thy or bi

rides, for éexanple po yoxye Iene an non eate. The
sai d aqueoue:suﬁeeﬁémm @iﬁosé@ﬁér@éél 20Re repl HBEQ Py esedvetdrnees, for
exanpl e, ethyl or n-propy ' droxybenzoate one or nore coloring

agents, oneaunnﬁn$©ldlak@yl@gia@@m@%lt%ﬁﬂ@h@C@POﬁﬁﬁeoﬁmkeﬁ@#mbkfzﬁyhﬂ? S,

such as a?so re egggg gg)§g|§$$§01d fibrils. Amyloid fibrils cause

cellular degeneration and organ failure that, in turn, result
15 in different pathologies depending on the tissues and organs

involved.

The basis for the activity of the compounds of the present
invention in different types of amyloideosis is to be found in
the common ultrastructural organization of amyloid fibrils

20 despite the fact that they can be formed from a variety of
widely dlfferlng protelns (see Glenner G.G. New England J.
Med. 1980, wvol 302, p. 1283 and p. 1333) » _

The compounds of the present invention are characterized
by an acceptable toxicity and can be used to make medicaments
25 useful to prevent, to arrest or to slow down the formation of

or to induce the degradation of amyloid deposits that are

formed by different amyloidogenic proteins. Therefore, the
compounds of the present invention can be used in the
prevention and in the treatment of different typeé of

30 amyloidotic diseases such as systemic amyloidoses and

amyloidoses of the peripheral and central nervous system.



PCT/ EP99/ 01300 13 sucrose or saccharin. G ly suspension may be foqug€§2ﬂ
by suspending the active ingredient in a vegetable oil, for exanpl a Zs
oil, oIivet%%rgﬁﬁﬁ me oil or coconut oil or in a mneral oil such as
li quid paraffPR: oi |y suspensions may 5 contain a thi ckeRCAGTRYEAY f
or exanpl e beeswax, hard paraffin or cetyl alcohol. Sweetening agents) such
as those set forth above, and flavoring agents nmay be added to provide a
pal at abl e or L tien,, Ih g4 mymbepg I VESH Ry e,
Bt on of T TG R P SRE CoaRe AL aconr D & Aot CBrsaars BT e
and gr anul exlstictiakl-esf aispeepar BbivAnsPidEdnes,qupongisvspeascerh Myodduhies
addi tion of water provide the active ingredient in adm xture with a
di spersi ng dtudiedsi RgeageheldalsgebedtistREQR tAgsd1léke -or nore
preservatives. Suitable dispersi or 15 wetting agents_and suspendi.n

. agents are exenpl{¥ied EﬁSFh85eA§%P§éQ§rn§n }%ﬁégf’a % eprﬂgﬁ%giﬁkéh ks
exci pi ents) ffo%&lde&%mhelawﬁeasggegtsfié%fé&@moag%ngﬁylm alsedan
present. The pharmaceuti cal cofrpositions of the inventionh nay al'so be in
the form of v IR-amywatdr pesukshonsd Thegendnalghasedimptbd 28 A vegeteal e
oil, f or exanple olive oil or arachis oii, or a mneral oil for_ exanple
li qui d par affien t6XPRt REEECHN ERESBPASERS A ams S Jlhfeageht SNy be

natural | y-ocgurrin f.or._exanple gﬁg i r raga ,
naturally oglf:iju_rbrlji‘—"rjfgJ %ﬁg%ﬁgt Fﬁéggﬂér %g%p ecljsngsy%greng%,@e}i_eg?t%?n@,&éﬁq 25
esters or pamind aesuer srdetkuediir esuhatl tyedtdddigenrgdaiexet 81 sardud isies
for exanpl e sorbitan nono-ol eate, and condensati on products of the said

parti al 18st et spionyidohyl encepkidepatbieexanpl ahayalcyexyzedhhy eblee sor bi t an
nonool eate. The emyl.sion may al so contai n sweetening and fl avoring agents.
Syrups and éﬁ“ﬁFF%ﬁ9§&ﬁ§yOSé°F&FﬁﬂPa?%daW¥f?ﬁ ﬁﬁ@@&ﬁ?ﬁ&gaﬁﬁﬂTs? R%%L Zampl e
gl ycerol, Sc¥é¥éﬂ¥ed0%osﬁgrB§§onSEEB;EQﬁ”P$§#f9”5 my also 05 s ~ p Zoo2
WO 991 46254 PCT/ EP99/01300" 14 contain a dernul cent, a preservative and

flavoring and col®re ngcagpotadsB) Faseddsrdl | yn ethber psudrenttaneusdye om

intravenously or intramuscularly, or intrasternally) or by _infusion . |
t echni ques) B'5&F G8¥E f BRER RSt 8OOFEIRSF L8 M emBBUBBESC o id-é8yiRitRist de

suspenshan. JnemPAdmOSY!L oL EOMOSd] ONS Hiph did iﬂﬁmg.orfneofa&bi:&fg}i e

i njecta aqueous or ol‘eagi nous suspensi ons. I'S suspension tray

fornul at ed agtortiengctBpbhrdknonss ardsgesiseg t heserdimgahle dhepesssodagiare
- wetting agents and
reported below.

An AR1-40 peptide monomer stock solution was prepared by
dissolving the peptide in dimethylsulfoxide at a
20 concentration of 33.33 mg/ml. The stock solution was further
diluted 11.5 times with dimethylsulfoxide. This solution was
then diluted with 10 mM phosphate buffer pH 7.4 containing

150 mM sodium chloride to prepare the test solution.
To an eppendorf tube containing 47 pl of AR1-40 peptide

25 monomer solution were added 3 pl of a 830 UM water solution

of the test compound containing 66.4 uM, based on the AR1-40

monomer content, of pre-formed sonicated AB1-40 fibrils: the
resulting solution was 20 UM in AR1-40 monomer, 50 puM in the

test compound and contained 4 uM, based on the AR1-40 monomer

30 content, of pre-formed sonicated AR1-40 fibrils. The



10 suspendi ng agents whi ch have been descri bed above. The steriléJsSEszz

i njectable preparation may al so be a sterile ir~jectable solution or
suspensi on i WQO%6P4t oxi ¢ parenteral | y-acceptabl e dil uent or mmb/EmEeto)for
exanple, as a solution in 1,3-butane diol. Anmong the acceptabl e vehicles
and solvents that may be 15 enpl oyed are er, Ringer's solution and

i sotoni c sodiumchloride solution. In addition, sterile, fixed oiLls are
convent i onal R§IEABHEBYEH Hésaa%éPV€ﬁtt@rp§9§6§ﬁd?ﬁ§ RFBRI BAYTFoRCt 'S CpulPBse
any bland fixed oils ma Gonvent i on o] n d| syat

nmono- or 20 ﬁfﬁpﬁgﬁf?ﬁesasln adﬁl?lntr$ %éggg#dgggggh H‘ |c¥gc?§hkﬁfgd
use in the pgepasati opnef shﬂb%ﬁb@ﬁh@swa-Eh@omﬂé%Q@B aﬁaeahéongiuabhmbnomer
provi des a nethod of treating a human or animal, e.g. a mamal, suffering
from or suscepti QlientdtanedniploH@8dCi.c di sease mhlch nmet hod conprises 25

adninisterin% thereto a non-toxic and thera eutlcall %fectlve armount . of a
compound Sof TRE FBFHTilaY| Obr SGMBHEFRECEGETEREYS aeregé*tna F S X TOPREFROID A

typical dai '¥?99§e kgT{?% QB@X %99% u?¢888%9ed39 ngé'{jceﬁé‘e ofge, wei ght

treated, the € and ers to ab er 1ng to the
activity of i grapgdaC S b 10, @ ty of

t he di sease, EHﬁéEPEEb£ gf Eg ggg%%gggafﬁ I4 252 h %%PQQ/%EE%?%%
frequency angogeuasn%tmﬂhahéﬁr Bg qnumprgggéabb}: thga.i\f&i’ Jospgeohevel s are
in the range o nmount active ingredient that nay be
conbi ned mntbohbenﬁarpreFfaameﬁlabaltatadodﬁme4a sipgl esdosage formw | |
vary dependi ng upon the host 5 treated and the particul ar node of

adm ni st¥Cati on. For exanple, a fornulation intended for the oral may

contain from5 ng to 2 ~g of active age@% oqpounded W th an appropriate
and conveni ent anount of carrier materi W%lch nay vary fron1about 5to
- T , :

about 95 percent of the dl CERPERAE q 5 1 10
general ly contain between from about 5 ng to about 500 ng of the active
ingredient. The follow ng exanples illustrate the imaventi on w thout

limting it. Exanple 1 15 14-(1, 2, 3. 6- tetrahydrocwrldln 1-yl ) daunomyci none
(la) OHOON ~~~0OH ~O 0 HO OH Tbaa suspensi on of 712 g (Q 01699 nol) of
14br omodaunomnyci none (prepared ag described in T.HSgith et 20 al., J.

O g, Chem 1977, vol. 42, p. 365 3 in 510 mM of dléhloronethane mere added
N, N-di i sopropyl et hyl amne (3. 49 z37m , 0.02039 nol . )11aad
1,2,3,6-tetrahydropyridine (1.85 mi, 0.02039 nol.). The reaction m xture
was stirred 6 hours at roomtenperature. The reaction m xture was then
diluted with 25 dhehknowneihaties amshedanleh waketommshridie odir gagimalphases
dried over anhydrous sodj um sul phate. The sol vent was evaporated under
reduced presEUFePE%%PQWKQQN%Rﬁﬁﬂn\ﬂf@|Q§6F§Féﬁrb&e%dﬂhﬁhb@ﬁFBﬁaP@@%&bh¥ on

silica g8 Wihh, e comﬂzoundé) M3 A6234.FC JlLé‘:&P%Qfsojf‘%Q‘OPatent

Application WO 96/0589§._A§_refe:ence, we have tested the

compound Al7 of our PCT Patent Application WO 96/04895 (7-
deoxy-14- (4-morpholinyl) -daunomycinone), which displays only a
11.4% inhibition

20 The present invention provides a pharmaceutical
composition comprising a compound of formula 1 or a
pharmaceutically acceptable salt thereof, as active ingredient,
in association with a pharmaceutically acceptable carrier,
excipient or other additive, if necessary. |

25 Also provided is a compound of formula 1, as defined

above, or a pharmaceutically acceptable salt thereof, for use



16 chl orof orm et hanol 98:2 (by volune) as eluant. The crude pro%uscg m@
t:.-iturated with diethy7 ether) filtered and washed with diethyld &t 2to
give 5.30 g (650 vyiel d) of the title conmpound la, mp. 177-180C (dec.).

ESI - M5) rdz:WQS%“% 10 15 20 1H NMR (400 MHz, CDC1;), 8:PQT/ERIYQNO
J=4.7, 14.5 Hz, 1H, H-8ax); 2.26 (m 2H, CH -3 tetrahydropyridi ne); 2.37
(ddd, J=2.1, 2.1, 14.5 H-, 1H, H8eq); 2.73;(m 2H, CH2-2
tetrahydropyrldlne 1H_H-l1.0ax). 3.1 2H, -6

t et r ahydr opyri‘tiG %trfa%@g(’ﬁd g)ie DUt P A0 W%ﬁea\)qé n%oﬁell_{ ?_11"7?8 (two
doubl ets, J= %ﬁf :1%Uen@56nlﬁ}®vﬂd9§ €ife uid CEHBrompOurde® dHUodmAalx 4.7
Hz) 1H, H-7) 5.65, 5.80 (two nultiplets, 2H) C H=CH ItDetrahydropyrldl ne)
7.38 (dd, J (b18 &Iﬁrhimceﬁld)xch-&:By ad’cé’lﬁtdbﬂda) sidt. TheBebSf Hzin lthe H- 2); 8. 0~
(dd) J=0.8, 7.7 Hz, 1H, H1); 13.30, 13.97 (broad signals) 2H OH6 +

OH 11). The d@ﬁﬁﬁmwrg Wis 3t NS CORARE §91 15 SPh{EF oBREBFTRRE @ tan

accor di ng to thel %IOI ovg g rocedure A solution of 1.08 g of lain 20 m
of dichl oronet iYa s% fed “under stirring, with 1 ..25 m _of 2N HCl_
in_ isopropanol - @eetﬂném%tc@@ruwi Eeﬂpogﬂ@l%éﬂr&a\efasqlaad S&bﬁ;ﬁbtﬁh@dV@@
continued for 15 mnutes. The precipitated salt was filtered, washed
extensivel y widdmudizetthylr eeher ahereef ewrniseprepevah an aocfbm‘oerglma]l 13 g
25 of a red solid, 188- 190C decell)l. Exanpl e .2 )

13-di hydr o- 14991 2. §“§>31°é(th§h§aP8 OEE -%lln%mt&gaﬁoﬁperfﬁ%ﬁ%um%l 05SE

~ 2002 WO 991 46254 P ;?Q%T a
sol ution of conpoun g[ ?%lgjé‘atsolBO%féQﬁiﬁ& %lfnl_qgggérf %zlano o4
added 3bhom ofdmineidrandlonc sol uti on of acetic acid (prepared by diluting 3
m of glacial acetic acid 5 to 50 mM with nethanol) and a sol ution of

sodi um cyanobor ohirdriatet {culer . gthe. goBpeurds .of ithelgommuds Ae€hnnes. The

reacti on m xture was s? rred 3 hours at roomtenperature. second portion of
sodi um cyano%or?w&rei T ‘(0.6 g, 0.00938 nol.) was added and the reaction

mxture was sfirg.ed i hqwrsexa abt epst bab1 R8d | @4cBnkbi r dopoRgeON Lhusqad um
cyanobor ohydride (0.3 g, O. 0046 nol . ) was added ‘and the reaction stirred

for - an addéy i@inal svapenstbe. r 6aspreosipd & tRowsienss opogranubes 0 SWE2s 1o,

di d b d.th I t t d duced
o essur 8 THE b IO A PARAR Capohi TRAPT. B S8 A or (Ao ekt 1 9E1 ed i th

di chl or oret hﬁﬁ‘@end‘é!?:‘i AOYHE QEES ﬁ\ﬁ&sb&\? T1ERLs %%goréﬂ_lﬁdté’vﬂy andwilpus
sodi um sul phat e and evapor at ed under uced pressure e residue was

triturated wkdwrdiiet e etrtefoandhéi meeubacthuorgiofephatSfageoficalude | b. An

anount of the crude product (0.3 g) was, purified 20 by colum
chr omat ogr ap‘ﬁ?‘“&ﬁ?ls‘iliqr{?a 3¢l SUGBi REMECHT X QMe Y ERPBROF oP T aPEl TR¥Ehanol

g?és?e?éoygg rs m p.elgie(%e? I%%&gwecéfgu%%%\%}tﬁﬁé? 5859‘??%%& uaEz(gergi‘-{i’NNR
(400 MHz, 0 DMEGx@ifR)ing lEgents, coloring agents and preserving agents in
order to provide pharmaceutically elegant and palatable
preparations.
Tablets contain the active ingredient in admixture with
non-toxic pharmaceutically acceptable excipients which are
25 suitable for the manufacture of tablets. These excipients may
be for example, inert diluents, such as calcium carbonate,
sodium carbonate, lactose, calcium phosphate or sodium
phosphate; granulating and disintegrating agents, for example,
maize starch or alginic acid; binding agents, for example maize
30 starch, gelatin or acacia, and lubricating agents, for example

magnesium stearate or stearic acid or talc. The tablets may be



1.8G (dd, J=4.4, 14.4 Hz, 1H, H8ax); 1.96 (m 2H, CH -8, second

di astereoi soner); 2.09 (m 2H, CH2-3 WD 991a625a 0 5 S E P 2002 05 SEP 200
PCT/ EP99I 01&999;&Zg4et rahydropyridine, both distereoisoners),; [ H,
Heeq) : ~ 0 (m 8H CH~-10 + CH, -14 + CH'-2 and mf%ymmm"l

tetrahydropyrldl ne of both distereoisoners); 3.56 (dd, J=4.7, 7.6 Hz, 1H,
CH 13); 3.6 (dd) J=5.6 Hz, 1H) CH 13 5 sedaénd di ast er eoi sorrer) 3.96 (s,

3H) OCH3 botdhc@a@étieb@ous@yr&ﬁ@ bed. @%aded vhHxrldwh bethndiass et ecdsnier s) ;
5.65 (m 2H, CH=CH tetrahydropyridine); 7.61 (m 1H) h-3); 7.86 (m 2H H1
+ ~i-2); OH<B sandeGrit 1an naed smor@mratmmg@s gaeseriipeast nakap @ Bndt he

EhéLe conpound :Syégrg5§ gfgrgggké{gééIéé%m%ﬁ%%%@'Or&g%qgglpérlog &75 Lrrc

) .
139)-7-d hyd 4 ~
E | C) ) - e (eggess J@lgeoéy]&%@;m %ﬂafon%%fféf ahMay QRVEh G ~Hddasnosyeinone

(1, 2, 3, 65tetg]@fmdympﬁﬁsdeﬂrétglraﬂamwmm (1d) O HOOH~ OHO OH ~ N/
~NI~~C]—I [ ~~~~CH | | Il 1 ~0O 0 HO~0 OHO 20 1d To a sol ution of
b (5.9 g, O. oﬁ%mhaéat}onnfqnooml OfSeli Thast W%%W@éenﬁﬁ@eﬁsnﬁlﬁ@gen

was added dropw se, under stirri odi um di thiaonite 0,030

in 50 m of éﬂ;m 'fﬁBSPL‘ﬁ %%r?%(t%? slvset |lrnr9§§dieﬁgur§ ﬂ%x %o“n%tqﬁ

t enperat ur e, ; jpaur %@Lnat Qiluént, ofoMadeimsi edirackedavbbhach! orgf orm The
organi ¢ phase was washed with brine, dried over anhydrous sodi um sul phat e

and evapor atigwsphder pedigelilb @r essil eyellte T esipduéenasheepin atked by

col um chromato raphy on.silica gel, . usj a m xture of .chlorofor n

met hanot-° l?éé? W@Q}%Gg‘i’ﬁe@ %%Q@WS@(? 29 PA¥. e %/u%lr%f?ﬁs) as
| ass pol ar 8&%@ l%f I e e M T
(MtH + 5 Hé\ﬂ‘é@e@é&@n%@an@ﬁi%he bacm.\ﬁé) rﬁdﬂerlldlsuﬂﬂa&&imlﬁtﬂﬁe (v c2H,
CHz-3 tetrahydrop~~ridine); 2.28 (m_ 1H H8eq) ; 2.58, 2.85 (m 2H,
CH-10) ; 2.90irdegss( ﬁvlgﬁbleﬂﬁ-onz e w&wredpﬁeﬁqueguwsuap%sms 2H)
CH~14); 2.85, 3.00.( 3.00 22 2H,

t et rahydrop_, rr|SO cr:?e;nxc %%Cpﬁda —§u gﬁéﬁlq—@(g% Cﬁ°f3?xaﬂpb% (%Od‘é}l?
OCH3) ; 15. GQa&oZ@néEWlHHﬁlupéﬁéS,mgﬂyﬁﬁcﬂﬂlds@r&bﬁ@&ﬁ?yr%)ﬂéﬁ@metllﬁ5

(d, J=8.6 Hz, 1H, H3) (du, J=7,7, 8.6 Hz

J=7.7 Hz) 1Hellylogg, §9d5§f)\ igema%étwcp@imgﬂrml@)yrzml@p@ 9@ 11). 15
erating as descrl example |, t t|tIe conpound.was tr nsfor d

R0 i 1 hydr SRt Ge el BUR e s ShmeTaE pr v it abbAS R

naturally occurring phosphatldes, for example lecithin, or
condensation products of an alkylene oxide with fatty acids,

20 for example polyoxyethylene stearate, or condensation products
of ethylene oxide with long chaln allphatlc alcohols, for )
example heptadecaethyleneoxycetanol, or condensatlonigroducts
of ethylene oxide with partial esters derived from fatty acids
and a hexitol such as polyoxyethylene sorbitol monooleate, or

25 condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol anhydrides, for example
polyoxyethylene sorbitan monooleate. .

The said aqueous suspensions may also contain one or more

preservatives, for example, ethyl or n-propyl p- ‘

30 hydroxybenzoate, one or more coloring agents, one or more

flavoring agents, or one or more sweetening agents, such as



The fractions rich in the other isomer were conbined and separated bf§5 SEP 2002
col um chromat ography to give a pure fraction of 20 0.1 g of the nore polar

i soner | d) @69/% 4-196C (dec.). ESI-Ms, nliz: 466 [ MtH]; 1H géb%l(i?pgl-iz

CDC13), b: 1. 2H, H8ax); 1.92 (m 1H, H8eq); 2.18 (
tetrahydropyridine); 2.6-2.8 (m 4H, CH=-2 - 25 tetrahydropyridine +
CH -14) ; 2.9, 3.2 (m 6H CH2-10 + CH~- A3+ CH--6 tetrahydro-pyridine);

3.74 1dd, Jsperdosed ¥ HacchbrifHta3ly du I€§1or§3|ﬁ1 8)@5@3)601151@53‘_6‘5 Hp (two
mul tiplets) 2H, | CH=CH tetrahydro- pyr| i ne) d, J=7.7 Hz, 1H, H3);

| 7.75 (dd, sdsplerfiing Ehlelzacﬂ.i—ivel-hﬂégreﬁléﬂt(ﬁ) a]zﬂagétlablelb{;lH 80r1): 13.52,
13.90 (two singlets, 2H, OH46 + O+ 11), 0 5 SEP 1002 WD 99| 46254
PCT/ EP99/ 019¢RAE %é‘rc@tllsn@lhs gestei Bel. | FEBMIAId PY FRECERE| @1t dpdidhd

3 doony- 1 a . B A oSe PLpRR e, A S e fond e

9. 13- lS@prO@aﬁﬂﬁeﬂléetcaﬂlck@hlﬂg eft; , Bor ~EdndiQ Teeawsgl Uhbea Pard £5 0. 24
g, 0.00051 nmol.j in 9 m of anhy rous di met hyl'f ormam de were added 25 m of

2, 2 di net hoxy praspyane laedhol . 8Smeoennngfag©mmtmm§wl tbase aetdfom@h The
reactl on was, heat ed at 90C for 3 hours, n a.second porti.on

2, 2- di met hoXyP¥op@e (iévmnanagﬁm—ﬁ%y gﬁ%t‘?ﬂﬂ?&s&%& P?flﬁ‘él d P@lﬁt"?ﬁ%e

wer e added i.on heated for additional two hours. The reaction
m xture ms%%u%qaﬁﬁgsggo m of a saturated sodi um hydrogen carbonate

sol ution and 15redy ahgdsittibnet iyl Beepaéserdate 9 gaei adphasenvas avashed
w th-water, dried over anhydroussodi um sul phate and evaporated under
r educed Opr e3BLiexidpRE Sushdas ﬁﬁ§0€hF6@€ rdb’rﬁﬁf@ibélel peudgEr)aiding a

m xture of chl orloef orm. 23?3 ms%g é a% ox¥ g’%ﬁ‘ufs el uant, Lo |ve 0.14
0 (530 20 yPRFORAT THECHEI ECRORBERDST & v S 1ASEIREE Fageey”
mz: 506 [ Mt adddiMR A0Qabble, pEBbide, che dedBle Lib2eltivAcSiAQI etS 6H)
C(CH3)2) ; 1.90 (m. 2H, CHI-8) 2.14 (m 2H, CH -3 tetrahydropyrldlne)
2.51, 2.75 @ﬂmlmreﬂ@mwduspeahydgopyrwelttmsr)g FyeBR,, 2. FEspendry
CHz-14); 2.70, 3.00 (n1 2H, 0) 44, CHz-7 + CH -6 WO
991 46254 CS¥EPYOGH @WGEI9§97“9’£§08r§§eF¥?FéV?®dr%’pi‘;fraib&ien }PPETHYIE SO 3H,
éﬁ:'%) Hl% 154 8dng Hheht HaBaHzushbEnath 13dents 60e 2l i ¥RAULL i ph&ts. 2H
already mentioned above. Additional excipients, for example
sweetening, flavoring and agents, may also be present.
The pharmaceutical compositions of the invention may also
be in the form of oil-in-water emulsions. The oily phase may be
20 a vegetable o0il, for example olaive o0il or arachis oil, or a
mineral oil for example liquid paraffin or mixtures of these.
Suitable emulsifying agents may be naturally-occurring
gums, for example gum acacia or gum tragacanth, naturally-
occurring phosphatides, for example soy bean, lecithin, and
25 esters or partial esters derived from fatty acids and hexitol
anhydrides, for example sorbitan mono-oleate, and condensation
products of the said partial esters with ethylene oxide, for
example polyoxy ethylene sorbitan monooleate. The emulsion may
also contain sweetening and flavoring agents. Syrups and

30 elixirs may be formulated with sweetening agents, for example

glycerol, sorbitol or sucrose. Such formulations may also



tetrahydro-pyridine); 7.35 (d, J=8.6 Hz, 1H, H3); 7.74 (dd, J=7§SFEB.2fHz,
1H H2); 8.03 (d, J=7.7 H-, 1H H1); 5 13.54, 13.85 (two singlets, 2H)

O+ 6 + OH 1Mo skxaspl e 5 o PCT/EP99/01300
13R) - 7- deoxv- 13-di hvdro-14-(1, 2, 3, 6-tetrah~rdro~vridi n-1 yl)daunom-ci none
9. 13-i sooropvlidenketal (If) OHO/ \Y\ ~~~ _..01ii ,00 HO"' 10 Starting

from conmpound | d, and operating as describ%d in exanple 4, the title,
conpound 1f consabbtai deri} eeUbo & iRleFervap ive38ud 6B \Hedg ANESCONBI 1RE 2
506 [MtH " 1H NMR (400 MH2, CDC13), 8: 15 1.39, 1.46 (two singlets, 6H,
C(CH3) 2); 128B°Ff 1H, CH(H) 8) ; 2.05 (m) 1H, CH(_H) -8) ; 2.18 (m 2H,

CHZ- 3 tetraﬁyqr99¥£égﬁgf£ilf;5éf%ﬁ%£r§uﬁﬂdtagﬁéuéﬂ toHnZravenously or
tetrahydropyridine + CH -6 tetrahydropyridine + I-7); (m 2H, CHz-10);

4.07 (s, 3HintCHNscdl 241« ddor Ik rEst2@nEd ) y]1 Hor Coly 13 fuss.ddb ) eShn2 ghesn
mul tiplets, 2H) CH=CH 2.90 7, 3 tetrahydropyridine); 7.35 (d, J=8.1 Hz, 1H
H3); 7.574 tadthg=fomym &f 1stprilgy injeptabdeggqprgoty=9r PI8ATIMQUSH 1) ;

13.50, 13.88 (two_singlets, 2H OHF6 .+ s EXanmpl e .6 2

7-dooxy- 14 1-548s BT 8, PSRl o At (R ReA ATEE TG B §7s tEoE BB 002
VD 99/ 462540225 0sHO-01 N 5 ikt arfd O QRCH ER98/ 01300000 suslnsticnr of |a
(0.5 g, 0.001 nol.) in 8 of di nethyl for~nam de, under nitrogen, was
added dropw se, Thierssespenshgn wadilen dimhilatiete a€0c58ing O 026 kplowp in 4
m of 5 water. The reaction mxture was stirred 3 hours at room

t enper at ur e2¥ potF &80 | HEPS A 0B Hi ke WRSEETERT%eRE r YL B WaIF R 6F6f orm  The

organi g gohasg-WassVashede ¥t £ Nby g, r hed L0uek -annyAr gUs, S odiumssul phat e
and evaporatea un%er réguced pressure. #he re5|8ue was separated by colum
chr omat ogr aphyedfalbhe sptépargeion usiyn@laarbxt ur etetitdl orefaramland nmet hanol
solution or suspension in a non-toxic parenterally-acceptable
diluent or solvent for example, as a soluticn in 1, 3-butane
diol. Among the acceptable vehicles and solvents that may be
15 employed are water, Ringer’'s solution and isotonic sodium
chloride sclution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending medium.

For this purpose any bland fixed oils may be
conventionally employed including synthetic mono- oxr

20 diglycerides. In addition fatty acids such as oleic acid find
use in the preparation of injectables.

The present in;éﬁéiéhhéﬁéﬁgé;_éfééidéé_a ﬁethéa_of_
treating a human or animal, e.g. a mammal, suffering from or
susceptible to an amyloidotic disease which method comprises

25 administering thereto a non-toxic and therapeutically effective
amount of a compound of the formula 1 or a pharmaceutically
acceptable salt thereof.

A typical daily dose is from about 0.1 to about 50 mg per
kg of body weight, according to the activity of the specific

30 compound, the age, weight and conditions of the subject to be

treated, the type and the severity of the disease, and the



(48:2 by volunme) as the eluant, to give 0.21 g (430 yield) of the tiEd)f
conpound | g) mp. 196-198C (dec.). ESI-MS, mz: 464 [ MrH ~ 1H NVR (400 R 2002
CDC13), 8: (m 2H) CHz-8); 2.25 (m 2H, CHzZ-3 tetrahydropyridine);
2.75 (m 2H,j‘§%§a?§°‘{etrahydropyridi ne); 2.9-3.1 (m 2H CH~- T',’E%?@égo(m
2H, CHz-10) ; 3.18 (m 2H, CH -6 tetrahydro- ' pyridine); 3.53) 3.68 (two
doubl ets, J=14.5 Hz, 2H, CHI-14); 4.08 (s)53H OCH3); 5.65, 5.80 (two

mul tiplets) r r..dd 5 oh 3 =8 D HZ; \ )
775 (da, 255 EplhEE T S8 USRS Rkl TRrpfegdity P gt sl
13.86 (two senghetsre2th Gk 6randgdtdil)s opeiati ag Fredescunbedt iactaxanml e
1, the title conpound is transformed into its hydrochloride salt. 25

Exanpl e 7 4idemedhyht 17hat 1213 16 teamdnadt @ity LHENCAT X} EL FARIFRIMACI SN E19e
(1h) 0 s sk~ .zooz V\D.991C46 54 23V§HOO. ~ N=_J 3 ~~'$H |1 OH Q.HO O—It
PCT/ EP99/ 018669FRE #i FHRAILHNISRARE e Hriegar &G 4s SGBERT B d PR X¥npit8 1 - -
startings from.4: daNBhAYEnd Ao DFOIRIAUN I RANQ AN B PEE 8n ObEGH NBGrRY e,
brom nation, according to a literature procedure (see: T.H Smith et "al.,
J. Og. Chem fd9%d]lavibn #2;empdedebd) ,tiof okademeyhybdaahonycomadneng to 2

4- demet hyl daunonyci none was prepared_as described in G Cassinelli et al.
J. Antibi ot 9c§f187Biveorgsny gomaEnded VEER RS, 2RPFOPEE8L § MM ; COYSIVMR™E 400

VHz, DMSO- d6 8. 2.0-2.2.(m_2H -8): 2. 2 -

ot Fahydr opgt Pl he T FEasth narer 1] BHl iy SRy AT gy .59 ookt
4H, CH~-10 $5CHbrbehet sahYHE OpyEd Ti Fiposd tion . 3D8babbWonib £oxhd efis,) J=18.8
Hz, 2H, CHI-14); 5.04 (m 1H, H7); 5.61, 5.68 (two multiplets, 2H CH=CH
t et r ahyd® opygengiraé}y 6ondaibrihetivetyritom ZHouCHS7mg OBk 8hou 7. 3 (g OfH,
H3); 7.80 %l;%] 2H H1 + H-gzl; 11.9, 12.8 (broad signals, 2H OH11 +
H-4); Z3.4 (ebF‘SElaV%i_bﬂ%F? F'' O+ 6). 20 Qperating as described in exanple
1, the titlencorpoynd; hg é&é@i@é Meh i 4,0 e § Y dhoeht 96} dg; s@bd: Exanpl e 8
~98)-4-demetl %éx-igédggxy- 14- ("1, 2,3 6-tetrah~droQuridin-1yl ) daunom-rci none
(1) '

Example 1

15 14-(1,2,3,6-tetrahydropyridin-1-vl)daunomycinone (la)

To a suspension of 8.11 g (0.01699 mol) of 14-
bromodaunomycinone (prepared as described in T.H. Smith et
20 al., J. Org. Chem. 1977, wvol. 42, p. 3653) in 510 ml of
dichloromethane were added N,N-diisopropylethylamine (3.49
ml, 0.02039 mol.) and 1,2,3,6-tetrahydropyridine (1.85 ml,
0.0203%9 mol.). The reaction mixture was stirred 6 hours at
room temperature. The reaction mixture was then diluted with
25 dichloromethane, washed with water and the organic phase
dried over anhydrous sodium sulphate. The solvent was
evaporated under reduced pressure and the product was

isolated by column chromatography on silica gel with



0 ~ s~P zooz WO 99/46254 24 0 HO O N ~OH O HO P CT/E P99/ 01300 The (tsi ¢drenq)
conpound was prepared as described in exanple 1 starting from

(9S) - 4- denetwnoxysctsdeoxy- 14- br onodaunonycl nonE whi ch was obt gefRgfsdR) 300
brom natien, according t~ a literature 5 procedure (see: T.H Smth et al.,
J. Og. Chem 1977) vol. 42) p. 3653), of

(9S) - 4- denet hoxy- 7- deoxy- daunonyci none. The title conmpound has m p.

150- 153C (denlproESkaMietibnpl14348 [ M-HByY 1¥eNMRe [ 466 MRua@DCl3jh)e 8cri@e
2.00 ((m 2H CH-8); 2.25 (m 2H, CHz-3 tetrahydropyridine); 2.74 (m 2H,
CHz- 2 t et r aRY@EOPYri dRRe) EXR2LOrated nyidh) @iyl ReeT(m AHteEs 16pC

3.15 (m 2H -6 _t.etrahydropyridine); 3.49) 3. t joubl e Jz14.

Hz, 2H) CH-Y2% Fdsﬁé§?zé%%#?ﬁ%wﬁﬁ%?FiﬁPeﬁéY Zﬁ[%%Hgdﬂﬁigr%i§ir%p9Fi$ﬁ%ﬂ;
15 7.80 (m £2H) Hempound) 1a8- 33 pl M1 72H glbot tabked): 13.48 (s, 2H OH6 +
OH 11). Operating as described in exanple 1, the title conpound is

t r ansf orsmedEBAt-8¢iSi t 81/Bydréchl(@rHEdé salt. Exanple 9 20

(9R) - 4- denet hoxy- 7- deoxy-14- (1. 2. 3, 6-t et rahydropyridi n-1yl ) daunom-rc
inone ( 1 ~¥-WHRO4YP MHz~|GDEL{}/ §: OH1 _ 0 HO 05 S E P 2002 WO

99/ 46254 PCTI ~P99/.01300 25 The titl e conmpound S prepared descrjbed in
exanple 1 ggaﬁﬁiH&E¥r8ﬁﬁC§R);ﬁséekgvh&3§-%t§@ y-1§:§ oHBdagﬁon§§¥' ne

whi ch was obtalned by RnqmiRalion,, accoi@iang le a Ihterature procedurg.
(see: T.H g%th gtd é’??’r @%%6'9. Chom G577 70 B g P, 3653), of
(9R) - 4- deneBlkery:- 72deaxyndaRmQr IKGHBopetrdhedsbpytidihamt erd a7 (4,

(9R) - 4- denet hoxy- 7- deoxy- daunomyci none was obtained foll ow ng the procedure
descri Bt | H=G8u Wgng 1ét &-10@a.; J.3 -Arertim, 1871, GHo16 49, p. 2712. ESI - M5,

mz: 434 [ MeH ' _10 .1H NVR (.200 : , 8, 2.00,(m ,,2H, | -8): 2,25
(. 2h CH S a SR R By rie) 2 357 T 23, T oo TV BE s ahfar Bos PPl fe)
2.9-3.1 (M 2He:CHE- 7k 343 dobo1@s, ChRb0); 13, 151( M2 4 CH -6.07 (s,

t etrahydropyridine); 3.49, 3.65 (two doublets, J=14.6 Hz) 2H, CHz-14); 15
5.65, S.80 (Cttw Ofildstipl 8t8p 2811, CA=CH1t ettr Ahjdr op§riBihe); ¥.8D, (M8B8RH, H 2
+ H3); 8J$%égg

described in a Zﬁgigﬁﬁﬁﬁbkﬁﬁ%iéigﬁﬁgdgﬁﬁaﬁgaF%gkgﬁgF%%%}%%F63g?zégEIng =
hydrochioridesalt.g. s uz, 18, H-3); 7.76 (ad, J=7.7, 8.5 Hz, 1H, H-2);
8.0 (44, J=0.8, 7.7 Hz, 1H, B-1); 13.30, 13.97 (broad
signals, 2H, QH-6 + QOH-11).
The compound la was transformed into its hydrochloride salt
according to the following procedure. A solution of 1.08 g of
20 1la in 20 ml of dichloromethane was treated, under stirring,
.- with 1.25 ml of 2N HCl_ in isopropanol. Diethyl ether was then
added dropwise and stirring was continued for 15 minutes. The
precipitated salt was filtered, washed extensively with
diethyl ether and dried under vacuum at 30°C to give 1.13 g
25 of a red solid, m.p. 188-190°C (dec.).
Example 2
13-dihydro-14-(1,2,3,6-tetrahydropyridin-1-yl)daunomycinone
(1b)




20 Exanpl e 10 7-deoxy-7- (4-norpholinyl) -14- (1. 2 3, 05 SEP 2002
6-t et rahydropyri di n-1yl ) daunonyci none (1k) OHOO~ N~ 1 | ~ ~~"0oH ~i |

~0 0 HON O g} ution of compound la (1 g, 0.00208 nol
triethylanidggegﬁgi% 0.0208 mol) in 65 m of d|chloronethanepéggpgﬁamg

dropwi se) under stirring and cooling to OC with an WO 99146254 0 5 SEP
2002 PCT/ EP99101300 26 ice bath, ethyl chkadrocarbonate (1.52 nl) 0.01589
nol.) in 10 m of dichloronethare. The reaction m xt was stirred 2 hours
at roomtenperature then was dilut@d Wl h di chli@don¥t hane, washed with

wat er and dried over anhydrous 5 sQdium sulphatg. TQe resulting sol ution

was evapor at ed under reduced g a yell ow resi due of
crude

6,7, 11-tri et hoxycarbonyl - 14- (%
whi ch was used as such in the hext st ep. The crude

5,7,11-tri et hoxycarbonyl - 14- L4QZ 306- L) raﬁyﬂro 10

pyr|d|n 1-yl)daunomyci none was stirred 15 mnutes in 10 m of norpholine.
The reacti ofamiatamle tias: difl waepbauntd Iehl (Gr.&f gr.mOafdRashed - Wi th datwi and

then with a pH 7 buffer. The organic phase was dried_on anhydrous sodi um
sul phat e, e%&b@?ﬁ?@ﬂl nd@?‘?éﬁﬁ%ﬁh @Qs&#eaaﬁﬁtpﬁgoﬁﬁﬁdﬁegxﬁégnlg fi sol at ed

by colunn c , u h r d
met hanol C%ﬂ%y VO fﬁﬂ%£%41 >8§%9*H$ﬁgptutqéé§o§388%8§|Eg%gggsgg?amas
obt ai nedcl n A G ovar &Jﬂtwlrr@"dmarmlﬂ andl/ 21 3BT u thSh- MB, seizum 549 [ MrH ; 20

1H NVR (400 MHz, CDC13) , 8: 1.83 (dd, J=3.4, 14- 5 Hz, _1H,_ CH(H)-8) ;
2.25. (m 2KYaTROF hAISadr Gpyir] d;,né) 018786 madd ) 33216 mi408 Methapol.

CHH-8); 2,50, 3 mul ti 70
(m 2H CH -Z'] eﬁ%&%’bé’v‘\.ﬁi%d’u EPS tfé‘r(elr% ﬁ% & 25 %%O"‘ c8fberafure!

t et rahydr o- pyrd i) pckchdd Sf %dl@lﬂ? Ao 68y odH ONQCI;‘Z) 0206558 20)
;3 .82, 3.99 (two doublets, J=19 . 2H, CH2-14) ; OCH3)
4. 35 (dd JT16,) 3k HzxidelH ard 7Ljhe &éaﬁ:t:&n?&lcdtmewbsl ptelrsedZEi h@hi;@H
tetrahydropyrldln%? 7.40 (d, J=T7. H 3 7.79 (dd, 30 J=7.7 Hz,

1H H 2y0 83 i thpty Pﬁrﬂiﬁ th}HJf} POF?% 4SP§1(16‘r ¥ahePgran¥drafe’
O+6 + Ot 1l)g 5 r£ ¢ %04 cfn?&OZ WRod %n%CE/h%F’?%/ 389 éh?@@&%b@g as
descri bed in exanple e t|t1e conpound is transfornmed Into its

hydr ochl or i den sa:ldltnEmmplreaLﬂﬂ Trethd at@amﬁmmrﬂm@rteheatobbumedgonngr edBent s

may be produced 5 in a conventional manner redi ent Per Tablet Co ound
1 25.U ny Ld%t%% oIy M PnegSe G Qﬂ??ﬁSQ¥4é;hf05?éW@n& Y2faCNRgRESIE

tearate 1. |
stearate dIents nayggé proégcggl Fuel SaLARSHLRS EOQEthhnﬂ B@e

foll ow ng |ngre |n Conventiona
15 water and extracted with dlchloromethane. The organic

ydr opyri di n- 1yl ) daunonyci none

extracts were combined, dried over anhydrous sodium sulphate
and evaporated under reduced pressure. The residue was
triturated with diethyl ether and filtered to give 1.52 g of
crude 1lb. An amount of the crude product (0.3 g) was purified
20 Dby column chromatography on silica gel, using a mixture of
chloroform and methanol (47:3 by volume) as eluant, to give
0.13 g of pure 1lb as a mixture of diastereoisomers, m.p. 105-
107°C (dec.).
ESI-MS, m/z: 482 [M+H)"
25 'H-NMR (400 MHz, DMSO-d,), &:
1.80 (dd, J=4.4, 14.4 Hz, 1H, H-8ax); 1.96 (m, 2H, CH,-8,

second diastereoisomer); 2,09 (m, 2H, CH,-3



| ngredi ent Per capsul e Conmpound 150. 0ng20 Lact osel65. OngMai ze USSE 00
st arch20. OngTal ¢5. OngCapsul e wei ght 240. Ong WO 991 46254 28 CLAI M5™i X
conmpound ofwioownsdsa 1 Rs O HORA Rs / \ ;4\ /| RaA4 7 R-G I-]Qjﬁ@pgb/omos SEP
Q02 PCT/ EP99/ 03300 5 wherein R1 represents: hydr ogen, hydroxy, a group of
formula ORS wherein R~ is Cl1-C6 al kyl, C -C alkenyl; i0 R~ represents:
hydrogen, hydroxy, diethylamn no, plperld fo tetrahydropyrldlno or

mor phol i no;t er5 adyd reryiard IRE), &@K@ndaﬁ@ﬁéﬁoﬂéﬁwe§éﬁbs Hy-drlog@h ot hyiir oxy,
and RS and RS , -when _t ken aI pen tly re esen ogen, hydroxy
or, taken téﬁgtheramn bé%1a§§ Eg %{e FHEQ&ﬂ{ group; or R3
and R4) ta n ar r 10. 0 2@ Rey wher ei n
Re and R9 ri'{teprrteggﬂ%? CG a%% Foog:rl?d dcl?%l%regferoelgejﬁ%tﬁlElsrashydro3g%n6 Rd?

represent s:.Jgydr.oges o1z, 10 991-4@354 3 .% Sd8,PJ2@G0% RBGI/ ER99/@1-300 29 a

phenyl group, opti onaIIy substituted by rret hyl , et hoxg) or hal ogen) and the
phar mac uti&QQQQP é@é%&ﬁ%HﬁQ¥%9ﬂﬂi)theﬁeéﬁ (®. Aﬁboﬁﬁéhn o48cording to cIa|n1

Ly oAt AL L S TSRSt S ome DU O A TR N R
5.65 (m, 2H, CH=CH tetrahydropyridine); 7.61 (m, 1H, K-3);
7.86 (m, 2H, H-1 + H-2); OQH-6 and Q0H-11 not seen.
Operating as described in example 1, the title compound is
10 transformed into its hydrochloride salt, m.p. 175-177°C
(dec.) .

Example 3

(1238} -7-deoxy-13-dihydro-14-(1,2,.3,6-tetrahvdropyridin-1-

viYdaunomycinone (1lc) and {(13R}-7-deoxy-13-dihvdro-14-

15 (1,2.3, 6-tetrahydropyvridin-1-vl)daunomycinone (1d)

To a solution of 1b (5.9 g, 0.01225 mol.) in 100 ml of
dimethylformamide, under nitrogen, was added dropwise, under
20 stirring, sodium dithionite (6.26 g, 0.0306 mol.) in 50 ml of
water. The reaction mixture was stirred 2 hours at room
temperature, poured into 1.5 L of water and extracted with
chloroform. The organic phase was washed with brine, dried
over anhydrous sodium sulphate and evaporated under reduced
25 pressure. The residue was separated by column chromatography

on silica gel, using a mixture of chloroform and methanol



R4, taken alone) represents hydroxy; 15 R5) taken alone, represents (5 SEP 2002
hydrogen or RO and RS taken together with the carbon atom represent a
carbonyl graygeBss epresents hydrogen) and the pharmaceuti C?Ur)ép@tﬁ(ﬁ%)t abl e
salt thereof. 20 3. A conpound according to claim1, which is

14(1, 2, 3, 6-t et rahydr opyri di n- Z-yl ) daunomyci none, or a pharmaceutically
acceptable salt thereof. 4. A process for lfreparing a conpound of formula
1, as definea7: ¢yaiveilmeshiagh thicoasBmONUIiSes 2 dra)khreatiddig-aphy,
conmpound of forrmula 2, O HOO ,Br \Rs Il t | R~0HORZ2 2 0O5SEP
2.002 30 wher giureRE T2 candrRdTale 685 adeaff Ader] IAFTIRIhET ASOTRY S MEdT ogen
or hydroxy, vmthaa rrpoun)d of forrm 3 HV~-R 6 3 wherein R6 is as
defined in cgbél"ri"n BED afd B b)* Toorvdr i néia c)orrpound of formula ~ as defined
above into fl\,{ser?rp CQRROY qu+ foxznula 1 by appropriate chem cal

reacti ons) an / or esi red converting the resulting conpound of formnula
1 into agphapmppeuti,esl My-acegpiapl egsalt thereof . 5. A process according
to claim9, vvhereln in step ? 4 conpound of formula 2 as defined in claim
9 is reacted Wt hirg cmrrpourwhmf formd an8_ &5 def,-sedetpabbairbpyrifiae) ;

di chl oronet hane, chloroform acetone, di oxane or dinethylformam de at a

t enperat ure rarfd nd f fdm Brdedto r%érﬁ:t@rrp%ﬁ*a‘t%re?}hndlfoioé pefri-68.of -BFom
6 to 48 hour(§n 6,P Acgpar, %@9%98 ngg_@%ﬂe&on yneﬁh qoggrl(S es,, asc%ctl ve

i ngredi ent, a ’'conpourd of Tornufa in any~one PR msR to 3,
or a phar maqe;qtl caldy acerpt@p! emsaldy. thereof, oon adabXtMrezw t bua-¢

phar maceutical ly acceptable carrier or diluent. 7. A corrpound of f orrrul al
as defipéd itetamnyoherofriciaers 1 X.¢63, (ad, a:f=|§héﬂ’ neceutizcalllly ditamlabl e
salt thereof, for use_in the treatnent of the human or _ani mal body. 8. Use

of a compourfd G or mil-a OEEd i dePi Add §n75’n>ft&’ﬁem8flt&PéFH§ 128p SH=GH a
phar maceut i @leawaﬁ e}lt t7h%r5eo(fd iFL %ﬁé@n%}ﬁz 14he of7 &1 (aa

medi cament for use In the treatnment of AL any zre ‘mer'’s di sedse.
or Down's syndrone.8.6 Hz, 1H, H-2); 8.02 (4, J=7.7 Hz, 1H, H-1);

. A AHy. A5. AE. Aa Ay . AO03. A>a. A& AL. AsN. A A53 A AYF.A&L. A I .A A A A ..
A AS9. Ay. Ay qﬁ@ (< 3Hglets, 2H, QOB-6 + QOH-11).

LM g| wr ;q;g% gq]rggala%ald% ke o8l alsalealen Calt%?é alaal gl alcal ca

] ca] ca] ca] C a] calca

| wr mhe Y] ca]mdrrs?ddtzadéda]ﬁa]cﬁa]t@a]rsaiﬁamadxeﬂ Qﬁm] ealcabeal-calcd] cal cal ca
] ca] ca] ca] ca(]dca] c)La] ca] ca]ca]ca]ca!, -
The fractions rich in the other isomer were combined and
Separated by column chromatography to give a pure fraction of
20 0.1 g of the more polar isomer 1d, m.p. 194-196°C (dec.).
ESI-MS, m/z: 466 [M+H]"

'H-NMR (400 MHz, CDCl,), &:

1.70 (m, 2H, H-8ax); 1.92 (m, 1H, H-8eq); 2.18 (m, 2H, CH,-
3 tetrahydropyridine); 2.6-2.8 (m, 4H, CH,-2

25 tetrahydropyridine + CH,-14); 2.9, 3.2 (m, 6H, CH,-10 + CH.-7
+ CH.-6 tetrahydro-pyridine); 3.74 (dd, J=5.1, 9.0 Hz, 1H,

CH-13); 4.08 (s, 3H, OCH,); ©5.65, 5.75 (two multiplets, 2H,

CH=CH tetrahydro-pyridine); 7.36 (4, J=7.7 Hz, 1H, H-3);

7.75 (&4, J=7.7, 7.7 Hz, 1H, H-2); 8.04 (4, J=7.7 Hz, 1H, H-
30 1); 13.52, 13.90 (two singlets, 2H, OH-6 + 0OH-11).



Yoij b 5 SEP 2000
H99{vqgl gb] X] ca] c*a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] caq'ca] cajc
a] ca] ca] ca] ¥ exnyesd ca] c”al ca] cal cal ca! 9zU) -; PCT/EP99/01300
9\dm 4: SRMv{vqgl fa\ W ca] ca] caV] ca] ca] ca] caV] caV] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] ca] ca] ca] ca] ca] ca] cal ca] ca] ca] cal] ca] ca] ca! 879r

PHTTT#" a" ######e’ t' ' ' }xsni d_Z] c] ca] ca] ca%@a] calc,alcalcal]cal]cal]calca]ca]ca
] ca] ca] ca] c%i]P@a]ﬁ(éa]”1@a]Eléa]d@zﬁi]céfa'L cla] (ﬁi]a@ml@a]loa]téﬁ] é& ¢ & "COMPORPE( 1S

)C))) *+"+] 4

5 a] ca]g calc(a]ca]calc
a] ca] ca] ca] ] calcal ] ] ca ca] C ] Ca ] caJ ca] ca] ca] cal 5555
ELpbaTEaTEq dareaiica CRTRAT U Ea Eh o 2
, 61 666177 74 4445999R: : : :; J;
; <=E=S=>v??T @\} Xsni d_Z] c] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
akd LEJ dé‘m [« ok d ], Eal WAAARB X CrpQ el ), 18, DFFG

]ca] ca] ca] caleé

?G e
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500 ml of a saturated scdium hydrogen carbonate solution and
O%J& ( |]>aBI X#lO%I'&;Fé\]q) yLmMO%W& ()-& ' 109%9& ()-!10S& ' 10%&' ()-!& ' 10% m
' BOAALE @thszlvmtam 108 (9rganicl PRR'SE) Was] oeshed

& () ! 6N( 10%1‘]1:‘% (u)ate{v (]é) & (e 193{%,&2013 sodium sulphate and _

evaporated under reduced pressure. The residue was

N

chromatographed on silica gel, using a mixture of chloroform

and methanol (50:1 by volume) as eluant, to give 0.14 g (53%
20 yield) of the title compound le, m.p. 183-185°C (dec.).

ESI-MS, m/z: 506 [M+H]"

'H-NMR (400 MHz, CDCl,), &:

1.38, 1.42 (two singlets, 6H, C(CH,),); 1.90 {(m, 2H, CH,-8);

2.14 (m, 2B, CH,-3 tetrahydropyridine); 2.51, 2.75 (m, 2H,

25 CH,-2 tetrahydropyridine); 2.62, 2.75 (m, 2H, CH,-14};

2.70, 3.00 (m, 2H, CH,-10); 2.9-3.2 (m, 4H, CH,-7 + CH.-6
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'!\Yllo%&f(i3[531193385 (two singlets, 2H, OH-6 + QH-11).

Example 5

{13R)~7-deoxv-13-dihvdro-14-(1,2,3,6-tetrahydropvridin-32-

vl)jdaunomycinone 35 ,13-isopropyvlidenketal (1f)

10 Starting from compound 1d, and operating as described in
' example 4, the title compound 1f was obtained in 45% yield,
m.p. 133-135°C (dec.).
ESI-MS, m/z: 506 [M+H]®
'H-NMR (400 MHz, CDCl,), &:

15 1.39, 1.46 (two singlets, 6H, C(CH,),); 1.50 (m, 1H, CH(H)-
8); 2.05 (m, 1H, CH(H)-8); 2.18 (m, 2H, CH,-3
tetrahydropyridine); 2.5-3.2 (m, 8H, CH,-14 + CH,-2
tetrahydropyridine + CH,-6 tetrahydropyridine + CH,-7); 2.90
(m, 2H, CH,-10); 4.07 (s, 3H, OCH,); 4.24 (4ad, J=4.7, 7.3

20 Hz, 1H, (CH-13); 5.65, 5.72 (two multiplets, 2H, CH=CH
tetrahydropyridine); 7.35 (d, J=8.1 Hz, 1H, H-3); 7.74 (44,
Jd=7.7, 8.1 Hz, 1H, H-2); 8.03 (d, J=7.7 Hz, 1H, H-1);

13.50, 13.88 (two singlets, 2H, OH-6 + QH-11).
Example 6
25 7-deoxy-14-(1,2,3.6-tetrahydropyridin-1-yl)daunomycinone (1g)
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water. The reaction mixture was stirred 3 hours at room
temperature, poured into 100 ml of water and extracted with
chloroform. The organic phase was washed with brine, dried
over anhydrous sodium sulphate and evaporated under reduced
pressure. The residue was separated by column chromatography
10 on silica gel, using a mixture of chloroform and methanol
(48:2 by volume) as the eluant, to give 0.21 g (43% yield) of
the title compound lg, m.p. 196-198°C (dec.).

ESI-MS, m/z: 464 [M+H]"

"H-NMR (400 MHz, CDCl,), &:

15 2.00 (m, 2H, CH,-8); 2.25 (m, 2H, CH,-3 tetrahydropyridine);
2.75 (m, 2H, CH,-2 tetrahydropyridine); 2.9-3.1 (m, 2H,
CH,-7); 3.05- (m, 2H, CH,-10); 3.18 (m, 2H, CH,-6 tetrahydro- !

pyridine); 3.53, 3.68 (two doublets, J=14.5 Hz, 2H, CH.-14);
4.08 (s, 3H, OCH,); 5.65, 5.80 (two multiplets, 2H, CH=CH

20 tetrahydropyridine); 7.36 (d, J=8.5 Hz, 1H, H-3); 7.75 (44,

J=7.7, 8.5 Hz, 1H, B-2); 8.03 (4, J=7.7 Hz, 1H,
13.48, 13.86 (two singlets, 2H, OH-6 + QOH-11).

Operating as described in example 1, the title compound is

transformed into its hydrochloride salt.
25 Example 7

4-demethyl-14-(1,2,3, 6-tetrahydropyridin-1-yl)daunomycinone
(1h)
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The title compound was prepared as described in example 1
—- starting from 4-demethyl-14-bromodaunomycinone which was
5 obtained by bromination, according to a literature procedure

(see: T.H. Smith et al., J. Org. Chem. 1977, vol. 42, p.
3653), of 4-demethyldaunomycinone. 4-demethyldaunomycinone
was prepared as described in G. Cassinelli et al. J.
Antibiotics 1978, vol 31, p. 178.

10 ESI-MS, m/z: 466 [M+H]"

'H-NMR (400 MHz, DMSO-d.), &:

©2.0-2.2 (m, 2H, CH,-8); 2.08 (m, 2H, CH,-3 tetrahydro-
pyridine); 2.57 (m, 2H, CH,-2 tetrahydropyridine); 2.9-3.1
(m, 4H, CH,-10 + CH.,-6 tetrahydropyridine); 3.75, 3.81 (two

15 doublets, J=18.8 Hz, 2H, CH,-14); 5.04 (m, 1H, H-7); 5.61,
5.68 (two multiplets, 2H, CH=CH tetrahydropyridine); 6.10
(broad signal, 2H, OEH-7 + QH-9); 7.39 (m, 1H, H-3); 7.80
(m, 2H, B-1 + H-2); 11.9, 12.8 (broad signals, 2H, QH-11 +
OH-4); 13.40 (broad signal, 1H, QH-6).

20 Operating as described in example 1, the title compound is
transformed into its hydrochloride salt.

Example 8
(8S) -4-demethoxy-7-deoxy=~-14-(1,2,3, 6-tetrahydropyridin-3-
vl)daunomycinone (1i)
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1131 bC 1'19&?%9%&%<35&§B§%@¢¢95 prepared as described in example 1

starting from (9S)-4-demethoxy-7-deoxy-14-bromodaunomycinone

which was obtained by brominaticn, according to a literature

5 procedure (see: T.H. Smith et al., J. Org. Chem. 1977,

vol.

42, p. 3653), of (98)-4-demethoxy-7-deoxy-daunomycinone. The

title compound has m.p. 150-153°C (dec.).

ESI-MS, m/z: 434 [M+H]"

'H-NMR (400 MHz, CDCl,), &:

10 2.00 (m, 2H, CH,-8); 2.25 (m, 2H, CH,-3 tetrahydropyridine);

2.74 (m, 2H, CH,-2 tetrahydropyridine); 2.9-3.1 {(m,

2H,

CH,-7); 3.03 {(m, 2K, CH,-10); 3.15 (m, 2H, CH,-6 tetrahydro-

pyridine); 3.49, 3.65 (two doublets, J=14.6 Hz, 2H, CH,-14);

5.65, 5.80 (two multiplets, 2H, CH=CH tetrahydropyridine) ;

15 7.80 (m, 2H, H-2 + H-3); 8.33 (m, 2H, H-1 + H-4};
2H, OB-6 + QE-11).

13.48 (s,

Operating as described in example 1, the title compound is

transformed into its hydrochloride salt.

Example 9

20 {9R) -4 -demethoxv-7-deoxy-14-(1,2 .3, 6~-tetrahydropyridin-1-

vl)daunomycinone (1)
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&0)- I_I]I]X]tl]Jlalne fgflog&ng g%é)procedure described in C.M. Wong et
al. Can. J. Chem. 1971, vol.49, p. 2712.
ESI-MS, m/z: 434 [M+H]"

10 'H-NMR (200 MHz, CDCl,), &:
2.00 (m, 2H, CH,-8); 2.25 (m, 2H, CH,-3 tetrahydropyridine);
2.74 (m, 2H, CH,-2 tetrahydropyridine); 2.9-2.1 (m, 2H,
CH,-7); 3.03 (m, 2H, CH,-10); 3.15 (m, 2H, CH.-6 tetrahydro-
pyridine); 3.49, 3.65 (two doublets, J=14.6 Hz, 2H, CH,-14);

15 5.65, 5.80 (two multiplets, 2H, CH=CH tetrahydropyridine);
7.80 (m, 2H, H-2 + H-3); 8.33 (m, 2H, H-1 + H-4); 13.48 (s,
2H, QOH-6 + OH-11).
Operating as described in example 1, the title compound 1is
transformed into its hydrochloride salt.

20 Example 10

7-deoxy-7- (4-morpholinyi)-14-(1.,2,3,6-tetrahydropyridin-1-

yi)daunomycinone (1k)

To a solution of compound la (1 g, 0.00208 mol.) and
25 triethylamine (3 ml, 0.0208 mol) in 65 ml of dichloromethane

was added dropwise, under stirring and cooling to 0°C with an
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5 sodium sulphate. The resulting solution was evaporated under
reduced pressure to give 1.65 g of a vellow residue of crude
6,7,11-triethoxycarbonyl-14-(1,2,3, 6-tetrahydropyridin-1-
yl)daunomycinone which was used as such in the next step.
The crude 6,7,1l-triethoxycarbonyl-14-(1,2,3,6-tetrahydro-

10 pyridin-1i-yl)daunomycinone was stirred 15 minutes in 10 ml of
morpholine. The reaction mixture was diluted with chloroform
and washed with water and then with a pH 7 buffer. The
organic phase was dried on anhydrous sodium sulphate,
evaporated under reduced pressure and the product was

15 isolated by column chromatography on silica gel, using a
mixture of chloroform and methanol (48:2 by volume) as the
eluant. The title compound 1k (0.28 g) was obtained in 24%
overall yield, m.p. 137-138°C.

ESI-MS, m/z: 549 [M+H]"

20 'H-NMR (400 MHz, CDCl,), &:

1.83 .(4d, J=3.4, 14.5 Hz, 1H, CH(H)-8);_2.25 (m, 2H, CH,-3 |

tetrahydropyridine); 2.36 (dd, J=2.6, 14.5 Hz, 1H, CH(H)-8);
2.50, 3.00 (two multiplets, 4H, N(CH,),(CH,;),0); 2.70 (m,

2H, CH,-2 tetrahydropyridine); 3.15 (m, 2H, CH,-6

25 tetrahydro-pyridine); 3.19 (s, 2H, CH,-10); 3.65 (m, 4H,
N(CH,),(CH,),0); 3.82, 3.99 (two doublets, J=19.4 Hz, 2H,
CH,-14); 4.09 (s, 3H, OCH,); 4.35 (dd, J=2.6, 3.4 Hz, 1lH,
H-7); ©5.65, 5.78 (two multiplets, 2H, CH=CH
tetrahydropyridine); 7.40 (4, J=7.7 Hz, 1H, H-3); 7.79 (d4d,

30 J=7.7 Hz, 1H, H-2); 8.04 (d, J=7.7 Hz, 1H, B-1); 13.30,
14.12 (broad signals, 2H, QH-6 + QH-11).



11 1094 () -

1! @$l 10%&

10944& () -! @“I(Cﬁl%:’/@g%()_@! 1094& () - opbqqrr 1 r{\ =mbC

%8 () - s$109B& () -

10 10 10910%& ()-f8%$10%& ()-2! 109& () -
"10%&' () - nn(ol oaoooa?nmbC 1!!s$10%HE () - Y10%&' () -

m

s$10%&' ()-)!~s$10%-H-H& ()-!s$10%& ()-lrrr sttttz[<1C
10H810%48' () -, *109%&' ()-!aG  *10%HaH8& (p=!\,  *10% H HE' () - S*f 10%4& () -
!Z%&lo%HH&ngYdﬂﬂh At d G5 JOB; F 0081 () -dle title compound 1s

1090T& () - #

@10%& ()-@ 05 5EP N0

PCT/EP99/01300

1090& (0) -10%& ()- '11099& ()-, 10H 10Ht uuuuuavv}”<| C

10H! f $1090 T&an)sFHIWER ()rtsd 0P Hydr 3R], chOP@s (321@- 10997& ()- 9! F
"1000T& () - FvXwwwxxCy_yzX9l C  10@310%0& () -
In,-) 109 Exampleldog’ ()-1}&$: $109%& ()-!&$: $10%& () -

F"10057& () - P Azwzr PC.. 10 T V#7109 & () - 109T& () -
101 d@$1§)‘)3/ '#Yegsoi%%%f}gﬁ- &WEz%ﬁ%}“ﬁ‘gpﬁ’%%gg%%fo%/ &-Q@@L‘}@ed
L09GE (3-41% H0%Rrierft £ M0 Shdand @ " 109 () - FI L&l 1098 T& () -] )] 1114} 2[ <PC
Per Tablet

10

15

Ingredient

Compound 1

Lactose

Maize starch

Talc

Magnesium stearate
Total weight

Example 12

25.0 mg

125.0 mg

75.0 mg

4.0 mg

1.0 mg

230.0 mg

Capsules containing the fcllowing ingredients may be produced

in a conventional manner:

Ingredient

Compound 1
Lactose
Maize starch
Talc

Capsule weight

Per

50.
165.
20.

240.

o O O o o

capsule

mg
mg
mg
mg
mg
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5 wherein R, represents:
hydrogen,
hydroxy,
a group of formula OR, wherein R, is C,-C,; alkyl, C,-C,
alkenyl;

10 R, represents:

hydrogen,
hydroxy,

diethylamino, piperidino, tetrahydropyridino or
morpholino;

15 and either R,, taken alone, represents hydrogen or hydroxy,
.and R, and R;, when taken alone, independently represent
hydrogen, hydroxy or, taken together with the carbon atom,
represent a carbonyl group;

or R, and R,, taken together, represent a group of formula

| ]

o, O
y ROR,

wherein R, and R, represent a C,-C; alkyl and Ry represents
hydrogen;
R¢ represents:

hydrogen or
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R, represents:

10 hydrogen,
nydroxy or
morpholino
R, represents hydroxy;
R,, taken alone, represents hydroxy;

15 Rg, taken alone, represents hydrogen or
R, and Ry taken together with the carbon atom represent a
carbonyl group;

R¢ represents hydrogen, and the pharmaceutically acceptable
salt thereof.

20 3. A compound according to claim 1, which is 14-
(1,2,3,6~-tetrahydropyridin-1-yl)daunomycinone, or a
pharmaceutically acceptable salt thereof.

4. A process for preparing a compound of formula 1, as

defined in claim 1, which process comprises:

25 {(a) reacting a compound of formula 2,

O HO o)
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thereof .

5. A process according to claim 4, wherein in step (a) a
compound of formula 2 as defined in claim 4 is reacted with a
compound of formula 3 as defined in claim 4 in a

dichloromethane, chloroform, acetone, dioxane or

dimethylformamide at a temperature ranging from -10°C to room

temperature and for a period of from 6 to 48 hours.

€. A pharmaceutical composition which comprises, as
active ingredient, a compound of formula 1 as defined in any
one of claims 1 to 3, or a pharmaceutically acceptable salt
thereof, in admixture with a pharmaceutically acceptable
carrier or diluent.

7. A compound of formula 1 as defined in any one of
claims 1 to 3, or a pharmaceutically acceptable salt thereof,
for use in the treatment of the human or animal body.

8. Use of a compound of formula 1 as defined in any one
of claims 1 to 3, or a pharmaceutically acceptable salt
thereof, in the manufacture of a medicament for use in the

treatment of AL amyloidosis, Alzheimer’'s disease.or Down'’s

syndrome.



