; e3e| vvwyyD. | 6d| T| L[ WD 99/ 46254 1 PCT/ EP99/ 01300 Ami no ant hracycl i none
+Derivatives's5 15t OHOiI \4 R~ OHO 1 20 wherein Rl represents: hydrogen,
hydroxy, Rs Ra Rs N 13v 14 R3 R2:a group of forrmula ORS wh | - 2ah S

Cl- C6 al kPO 99486235 al kenyl; 25 RZ represents: hydrogen, Th?cgllr/%hsge@r%wb
invention relates to anthracyclinone derivatives, to their use for the .
treatnent of anyl oi doses, to the nmethods for their preparation and to the
phar maceutical conpositions containing them Qur previous PCT Patent

Appl i cation WO 96/ 0489 ndor anicthasa e limvonee DEr IMaINSE| i none derivatives
in the treatnment of anyloidosis, sone novel conpounds, processes for their
preparation and pharmaceutical conpositions containing them Unexpectedly,
we found that the presence of a particular heterocyclic residue on the

ant hracycl i none skel eton, i s associ ate | t loWet Y of this class
of conpoundsTh® PRRFERY o’r%v%‘f'atlt% %%]g%dcee‘é!att{lnoﬁar%?%ﬂggé/gqg Io\:ftlr?tyl oi dogeni ¢
peptd dege DS ALES oo |ENENS ik W IIRS cardldtimeaic bitnang Lddioses, ves of

a

rorm the methods for their preparation and to the pharmaceutical
compositions containing them.
Our previous PCT Patent Application WO 96/04895 provides
the new use of anthracyclinone derivatives in the treatment of
0 amyloidosis, some novel compounds, processes for their
.1 preparation and pharmaceutical compositions containing them.
Unexpectedly, we found that the presence of a particular
heterocyclic residue on the anthracyclinone skeleton is
associated with a better activity of this class of compounds as
15 inhibitors of the aggregation process of amyloidogenic
peptides.
The present invention provides anthracyclinone derivatives

of formula 1

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

25 R, represents:

hydrogen, VAR
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5 10 15 20 25 WD 99/4625A 1 p 1 PCT/ EP99/ 01300 2 hydroxy, diethylam no,

pi peri di no etrahydropyrldlno or norpholino; either R3, taken alone, -
repr esent sSMAAEEER or hydroxy: and RQ and R5, taken al one, PFHH%B%“H@%tIy
represent hydrogen, hydroxy or, taken together with the carbon atom
represent a carbonyl group; or R3 and R4,2taken together, represent a group
of formula 0 O g%dg%mggerein RS and RO represent a C1-C6 alkyl, and RS
represents hydrogen represents: hydrogen or a phenyl group, optionally
substituted by mEidtHy amidoxpipeiiadye), tendahndrppyrbdtnat Ptal |y
acceptabl e salt thereof. Preferred conpounds of fornmula 1 are those
wherein: Rl repﬂéﬁéﬁ#ﬁJﬁyﬂkogen hydr oxy or nethoxy RZ represents

hydr ogen, hydroxy .qr. npr. hoI| r e 4 AL MAELBRY ;
represents hydrof;}“q;lri:?‘::r 3dker?rk%noR§°lel°%pr ents ydr gelri!g%? % Yi

99/ 46254 P@Eﬂﬁﬁﬁgﬁﬁé3§9, 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

5 0
. o
10 wherein R, and R, represent a C;-C¢ alkyl, and Ry represents
hydrogen;
R; represents:
hydrogen or
a phenyl group, optionally substituted by methyl,
15 methoxy oxr halogen,
and the pharmaceutically acceptable salt thereof.
Preferred compounds of formula 1 are those wherein:
R, represents:
hydrogen, ,
20 hydroxy or .
methoxy;
R, represents:
hydrogen,
hydroxy or
25 morpholino
R, represents hydroxy;
R,, taken alone, represents hydroxy;

Ry, taken alone, represents hydrogen or



3 ' R4 and R5 taken together with the carbon atomrepresent a carbonyl
.group;* R6 represents hydrogen, and the pharnaceutically acceptable s é’t

t hereof . WOPHA6ES4rm O - C6 "al kyl" as used herein includes 5’%?@"33’?‘3? ht
and branched chain al kyl groups or npieties such as nethyl, ethyl, propyl,
i sopropyl, butyl, isobutyl, t-butyl, pent3yl, hexyl and, in case of pentyl.
and hexyl ,p a _branched, chaisndetemdy et agle drddie deswn £8pEestakkanyl " as
used hereier‘ ialr?llcﬁag%es go{ﬁh stgr ai ght and branched chain radicals of up to 6
carbons susdriwenylogrewpapl e, vinyl, allyl, butenyl, pentenyl and hexenyl.
The term "hal ogen" as used_herein neans_fluprine, chlorine, b '

i odi ne. 1ZRTHEPHERAIMS d’l‘ﬁf%?%%elilncﬁﬂgeEhﬁlﬁgﬁﬁ‘@aﬁgé“&lﬁl‘%&i}’s&%c?e?%ebfé
conmpounds of. forpula 1 and m xtures thereof, for exanple diastereoisoneric
m Xt ures a%?ilFa%ﬁUﬁfgoﬁfxtures. Thus, the stereocenter at position 9, and
the possible stprgoggphets-o] “RAXyl7ons: Lt HexeimmyimaledehebORR
configuration or the (S) 20 configuration or both, i.e. a mxture o

st er eoi sonetsaighpr asdnbraniches 0 aphienk i%@%@%r%@?%%%eﬁhﬁuggl B8 of

conpounds of formula 1., The salts .are, typicall i j cal-l erabl e

or rrBhar macRRERYAl | fERY e pPIORY 1Salltss°3%9¢$&d %%%y&'gh%%él)%ggjé'l %o%égglhé or

organic aC#gﬁtXEgaﬂ%k§ﬁ-a%h,iQHTEHBé3éﬁﬂﬁghﬁyfhaﬁ@rhéﬁﬁlanéebrththh|OriC
id, e

and sul furtc a organi ¢ acids nay be nono-, di- and tricarboxylic
acids, |ikgnhafiar ievaen eherawetic, trifluoroacetic, tartaric or citric
acid, and sulfonic acids |ike, for exanple, anesul f oni

met I r 3
t ol uerdsul phoni cThei germ \Z,+6s SPldesnyl s as 1ugRey %%1%66563%388%%1 of

fggmula 1, wherein R R3 e ef Lngd a is
I‘r ogen oFtﬁﬁ‘d?g’ﬁ/,angaﬁrt?éld&ega?ré%eﬁ%%??g%I%g\n'slrll %Pogeggggg’?ls( 3?‘ e
reacting a;gonpeen Q@ind1@, My, Hrltyl, . Bitéhyl| pénteRyd BndOhle@eRY15 2
wherein R, and R3 are as defined above and RZ i s hydrogen or hydroxy, with
a conpound of f@heultard ‘WNIREEN0 a5 2eed heryetBnvearRFn§lac&dmSound of
formula 1_ as defined above into,a .different conpound of formula 1 by

appr opr i at €hdREHSl IR MRE Lo Ss reduction, substitution or

condensat i on. C‘&’IBTCHJQ% cf S M 8o_inebhabped1 2ceredpBe si®1Rr GeRMEES )

ar b) Ctan be transtforned Into pharnaceutically acceptable salts thereof. A
conpound ofedoiilds bf ftwnela Rlan®3martduRésatbeasofief fved exddEe RZ i s
hydrogen or hydroxy and R4 and R5 taken together .represent a r bonyl, group,
i s obt ai nediRSSEREIIEILHOCBEGERTaF BYdr EAEEMAG BIEENEESd S For'miff a 2

with a conp un%&gﬁﬁéggg%?%%sig‘8np50pgﬁdoEﬂénFgg§951%n%déﬁgﬁqenters at

di chl or onet acétone; 'dioxane o Irmet hyl formam de at a

t enper at ur g, dANnoi Sk 7 ofma 19€, tRayoRAVEEHREr ARYI ecatid gaatd qrerdodiod  (3om
6 to 48 hours. An organic base such as diethyl am ne or i .
et hyl - 20i sopmfydwratizon or both, i.e. a mixture of stereoisomers 1S

present.

. The present invention also provides the salts of compounds
of formula 1. The salts are, typically, physiologically
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, trifluoroacetic, tartaric or citric acid,

and sulfonic acids like, for example, methanesulfonic or p-

30 toluensulphonic acid.



WO 99/ 46254 PCT/ EP99/ 01300 5 nmay be present. Preferred reaction conditions
enconpass the use of equinolar amounts of conpound 2_ and ~ an ’
et hyl di i soWPHB42ti ne i n di chl or omet hane- at 'r oom t enper at ur@CF@”%(mﬁ%"rl od
of 6 to 24 hqours. 5 Conpounds of formula 2_, wherein Rl and R~ are as
defined above and R2 is hydrogen or hydraxy, can be prepared by brom nation
of a conpound o(t_. &gé{;ﬁhg gf f%%q_relln %é«g& ar g3gstefRJ1%ﬁ1@vagr§nd
Rz is hydrogen or roxy, in anarbgy to knowl procedures reported in
t he: |Itera§§r§ef§ﬁ@d éabvenahanag i#. hiidrSgenhoet hykdroxy., @a;p deéhem 1977,
vol . 42, p. 3653) ounds of formula 4 , wherein Rl and R3 are as
defi ned abﬁvepaﬁﬁdﬁbyrghﬁyé iNg MRASSBRTSRY be prepared, 15 depending
on the nature of e It uent t wn ant hracycl i nones by
appropriate chen?z e %ggi%g ét ﬁ?é§§§.6%¥kgrcanngg i n Doxorubicin
Anticancer Antibiotics, Medicinal enyetry, a series of nonogr aphs, vol .
17, Academ c Press, 1981) . 20 Acc H E a conpound of
formula 1 as defined above, o 8 f er ent conpound of
formula 1 by appropriate synt
ant hracyclines or anthracycl i'Rgpnes<(s ~Artanmone i n Doxorubicin
Anti cancer Antibiotics, Medicinal Cpem
vol . 17, Academc Press, 1981) Ry b gHﬁhraHngnthetlc procedur es (see J.
Mar ch, Advanced Organi c Chenlstry, IV Ed., J. Wley & Sons, 1992). R~ O HO
R2 vmg99/46254 . PCT/ EP99/ 01300 6 As aZ exanple, a conpound of formula
|, wherein_ R R6_are_as .defingd e d gR4; an e
t oget her r¥BFE§éHtR 'cﬁpaoﬁ?la BT olp ggﬁl egcgﬁgg%tggaln?o ig Hg8§oga§ BF
formula _I pWheksi NywREh RZ cdiboiith R9r af &rrasigle i ned above, R9 §: repr esent
hydroxy and”R5 répresents hydrogen by reduction with sodi um borohydride or

sodi um cyanobor ohydri de. I n another ex e, a conpound of fornula 1,
wherein R, R3 and R6 are as definedHnéggg}—qmd either R2 represents
hydroxy and R4 and RS are taken 10 tog r reﬁresent a carbonyl group, or
Rz and RQ represent hydroxy and R5 represents hydrogen, can be converted

into a conpound of fornmula 1, wherein Rl3 R3 and R6 are as defined above,

and either RZ represents hydrogen and R4 and RS taken together 15 represent .
a carbonyl groupp) 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.

1 obtained according to procedures

Compounds of formula
a) or b) can be transformed into pharmaceutically acceptable
15 salts thereof.
A compound of formula 1, wherein R;, R; and Ry are as
defined above, R, is hydrogen or hydroxy and R, and Ry 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



or R4 represents hydroxy and R2 and R5 represent hydrogen, by treatnent

W th sodiup,dithionite. In another exanple, a conpound of f

wherein Rlagﬁgh%gaare as defined above, RZ and R5 representqﬁgﬁ#%%éﬁﬂgnd 20

R3 and RQ represent hydroxy, can be converted into a conpound of fornula 1,

wherein RL and R6 are as defined above, RZ and RS represent hydrogen, R3

and R4 takr‘?ﬁgt B%egali%fgern%w aSedie Pr&H Otsh @f i 697 6hai 0i6nR eReoRpasisertdien RS
above

and RO are a ef1 ned, by condensation with a conmpound of the formula
ReCOR9 or RE6 ©ECHir@R% miem@int RPoAncomooand AsanBodeandf @f&yLf or

exanpl e acetone or 2, 2-di met hoxy, propane, in the presence of i

catal yst. dijsopsopyismiser /W%?‘g}i%‘g@‘?éth?ﬂeaaFuFPﬂg‘r Esyg%l%er&}l %;é gf(?r%‘poaund
of formula_1,.. red e are as defined above, R and RS are ‘
t aken togepﬁ%?%gﬁtﬁigig%%ﬁgga car%%nyl group and R2 represents .

di et hyl @ni no, picaigslings éetfahywdlapys i dhepedn Rprahdl Rnareaws bdepivpdr ed
5 by reacting a conpound of formula 1, wherein R1, and R6 ar.

R3 e as
deffined akbrye RDG dhr dseMySnpaRtGE AEORY REABKRA PHFRRRER P¥present a

carbonyl group,, by reactjion with ethylchlLor bgnate to give an
i nt er medi at¥F o?éf%rﬁ‘ﬁtf‘ﬁo‘%?glqggok%gg% '~ N R3 R p OCO2Et OCO2Et
10 wherein Rl, R3 and R6 are as defingd gpove in apal ogy to a procedure
described in the literature (see: L. [Bernardi et all. Il Farmaco Ed. Sc.
1979, vol. 34, p. 884), foll owedsby = f f Mt~ excess diet hyl am ne,
pi peridine, 15 tetrahydropyridi ounds of fornula 1_
obt ai ned according to procedures gan. be’ transfornmed into
plmr maceutically acceptabl e salts| theljeof |by dj ssolving the free base in a
per organic solvent |ike dichwbgonsthaﬁb, rRt,hanol , ethanol or dioxane
and 20 adding a solution of a pharnmaceutically acceptable inorganic or
organi c acid in methanol, ethanol or di oxahe. The resulting salt of

conmpound 1 is obtaiped b vaporati on or_ conce i of, olytion
o The sai (Ve Brackpi T dib B tadth I T Aottt Safrse 1% FrafdeR ok

sol uti qn. onmpQu t R ROSAN DRI Kefbsedistd thet he
treatng@t é?yéﬁif%igggegﬂgéepxes are chaF%cterized by hi gh WO 99/ 46254 .
.. PCT/ EP99/ Di188PaButshi(beker ¥oac tinsitayncen the H.ordmittiloretofakny| di dOdgposi ts

by anyl oi dogeni c proteins_and are able _to induce the degradation of
exi sting anyhemd #8pdsi vel. 42, p. 3653).

Compounds of formula 4, 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) .



The term anyl oi doses indicates a group of diseases whose 5 conmon
characteristic is the presence, in the extracellul ar space, of aryloi:d .
deposi ts. WWPE$%Ebgeni c proteins are proteins that have t hePEEREEEPOL o
aggregate and precipitate as anyloid; Proteins that precipitate as anyloid
are both normal proteins, or truncated f@rns thereof, and nutated proteins,
where one or 1 anin I esied URr I e/, al R,, R
positions of tﬁ%érﬁ%rr?n%{(a%?g?ér% gé’g‘ggﬂé‘g gliﬁe'frggr&g'g%e&"bwﬁlﬁglént2am' ho
acid. Anyl gl wlepes tas aler Dosposissvef andsw) whid Ky tuaklen, taigechesf erred to
as anyloid fibrils. Anyloid fibrils cause cellul ar degeneration and oyga
failure thegepresentra, casbanyl19rPHPdCARe PENCOPIEHEISSY &S U SABRFUh The

ti ssues and organs_involved. The basis for. the tLyi h ognds of
the pr esengo ’g:g‘ﬁt%onwﬁﬁraf"flf bent2t )}%egggf tRérr??_(%i %iéfs{%_f?%e%iogggg%gu#d in
the Co@m“rﬁgféé‘é}iﬁchya%x rganl Rat +epreseat¥! Ry drbyeai b? 2@ddeggione t he
fact that they can be torned froma variety of wdely difrering proteins
(see: G empeth G&ijiuNebokohydmdde. ovbaodi®so cyamo®ophyslrits3 and p.

1333). The conpounds of the present invention are characteri ngr? bé/. a
WETR ™2

accept abl e toxi ERt ynahBeEaRXBEPGSed & GOFRON I Al FRFMS 25k 4

prevent, t rt I qg%(@ orgmtion of or to induce the
degradat i 0123 g‘%l{cgi%ﬂ %r(? giessoés:%%ls aétﬂ%?ée' formed by different anyl oi dogenic
proteins. TheretotRert R £ePPESEHEsOhyBRExXpPr @AENR, | an@NRi cirearalkeEn used in
the prevention and in the treatnment of different types of 30 amyloidotic

di seaslds stiopebbesysepreseaty lfoicdehenNyaAn JLAWA 0i doses of the peripheral and

central nervous system WO 99/ 46254 PCT/ EP99/ 01300 i e
central nervous©%ySe et nB RPTFBT R f%?yﬁ%%eg%l?e%%g%?@?%%ﬁég' .
Syndrome,  saANGLT QLM ERERRNAHRRALD Rgdian a5t Edithel2| 1 Jacoketh SRASR AN
the like. I'n the case of Al zheiner's disease, the protein that is 5 found

in anyl oi dadapegi 48ei asr@é€éined tboae,amydoid i ~-protein or i~-anyloid
protein and is generally indicated as Aftogférotei n.. The term A 3 prote

D .
enconpasses pr o€etReroR.drEPERERPLEeRYORCIER B ReafiPfoRe TRHDRI 'fg?’e;'bj%r
prot ei C f 3 anj cids are usually found.

Neur o egengrgggl‘%\%%ng’l éalo% tét‘r%soé}g,ulc[gflkg’llg's spongi f orm encephal opat hi es are .
characterized byt g expirasehkyl ayddepysiandoR,0hndnRl arepoesghnahpdrbgem a
protein referred to as prion protein (PrP). The conpounds disclosed in the
present i npyntirestmendr firtdr v@adiiumh dHeRF @RS on of nonomeric A ~1- 40

peptide 15 stimy ated a seed .of ~1- | opdfibrils,. cLigity “
of the conpound Woﬁg%sﬁ%%Tﬁnéoﬁoﬁ% %# ofcgé E‘%%r%bo‘g gaggél %QN. An
A ~1-40 peplifig MPENRE 8k2Ghe0laWdva) WGSaRBCRAT PEphYsEnEShyEkBgehhand

peptide in dinethylsulfoxide at a 20 concentration of 33.33 ng/m . The
st ock 30l uR,oandaB, f vephesent hydroxy, can be converted into a compound

of formula 1, wherein R, and R, are as defined above, R, and .
Ry represent hydrogen, R; and R, taken together represent a

group of formula

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

propane, in the presence of an acid catalyst.



diluted 11.5 tines wth dinethyl sul foxide. This solution was then diluted

W th 10 %Bpgiﬁg te buffer pH 7.4 containing 150 nM sodi un’i,gp)E%gé,@g%t 1. 40

prepare t olution. To an-eppendorf tube containing 4

pepti de 25 nonomer solution were added 3 ~1 of a 830 ~Mwater solution of
the test conpound containing 66.4 ~-M bdsed on the A ~1-40 nononer :
content, of prerd of nEAck 0T CakQEbpPE ;- 1adBohpbuntisoft lermedal ti,ngrientaii on
was 20 ~Min A Sl -40 nmononer, 50 ~,Min the test conpound and contai ned 4

~M based Ran Rheand3R, Aremasndefdnedonbere; Bi %%nigmm %%’ﬁ?’&a?‘éae%irm

fibrils. The WD 99/46254 PCT/ 99/ 09,402 0
proceed fdr0 tHRPIRRFLL o7 SFEOOHY gﬁgéé glnén éﬁ%@%éggﬁﬁaﬁ é’g\é{gﬁn&;ooo
rpm for Wg; PBvt@ns atté“é:?a%&?oﬁgi?%@ﬁbaaﬁc mpwllm@t ed:a"mdaé herdpariedO
nononer s ‘quantitated b The activity of sonme representative
conpoupds W8 ot 1eg ancéfmpbend oFhéoaouil e &y Mileéﬁpme%edRasaﬂﬁeRpeﬁué%nt

of inhibition of the aggregation of a 20 ~, | ution
sti mul at erpydefingd #aQed: oR: t FRPEFIGLYD %ﬂﬁ%y c ﬁt%‘?nﬁbr%%%r? med

soni cated Ai 31-40 fibril 0_.T C%rga [ t 74.1 1d
47.3 1]t 5P9e thi’i?’:eﬁrﬁgirslé O\%I%EISI’? he abgl é blfgacfﬁhledrggﬂrrjb%nds of
fornula _loohyif€1 B-688PbohAYENELOG idke a@haﬁmﬁxafeda@ctéowcanmnm@roﬁctl vity
15 than the corrpounds di scl osed in our previous PCT Patent Application WO
96/ 04895. #srmelarBnce, we have tested the conpound Al7 of our PCT Patent
Appl i cation WD 96/ 04895 (7 deoxy-14-(4-norpholinyl)- daunﬁrrym none), which
displays only a 11.4% i nhibiti orb20 B&)@tese@t I e &rovi des a
rmaceuti cal conposition conprijsi ng 't‘:orrpo nd f fofrmula 1 or a
rmaceuti cal ly accept abl : el gredient) in
association wth a pharmad R carrier, excipient or other
additive, if necessary. 2B > a c%rrpound of fornmula 1_, as

defi ned above, or a phar mac 2 b%blz? salt thereof, for use WO
99/ 46254 R, O

10
wherein R,, R, and R, are as defined above in analogy to a

procedure described in the literature (see: L. Bernardi et al.
I1 Farmaco Ed. Sc. 1979, vol. 34, p. 884), followed by
substitution with excess diethylamine, piperidine,

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




PCT/ EP99/ 01300 11 in the treatnment of the human or ani mal body. Moreover,
t he present invention provides the use of a conpound of formula 1 , or ‘a
phar maceut MO3%4624ccept abl e salt thereof, in the manufact ur &CIfERSH01300
medi canment for use in the treatnent of an 5 anyloidotic disease. The
pharmaceuti cal conpositions containing asgonpound of formula 1 or salts

thereof may e, ra?&-[iﬁ@y%{'\@fé if#latwen By empleyingepesyestbpnal
euti ca

non-t oxi ¢ pharmc carriers or diluents in a variety of dosage forns
and ways o#mitDohdioden st ratoweing ranghrade wbde, tohanduapotingsdegradatien nul a
1_ can be admnistered: A orally, for exanple, as tablets, troches,

| ozenges, 9§u@§h§tkﬁgcﬁmxi%&% %ﬁﬁsﬂispersible powders or granul es,

enul sions, 15 hand eéra%&%fgfaaé&a%%g%géﬁon%g%%g YT &1 sERBRES hbgBs

i ntended for oral""uS€ ey be prepare ny met hod known in the

art forg t heonmbHf aRhHaE 6F19Phié "Be etlie qalesemmRysiini che ertdravehlular
conpositions nmay contain one or nore agents selected fromthe group

consi st i ngspaceweet eanyibo i@ edeBos Pos { | AMthaifpIssdst Proseissi AGCagERES1IAR
preserving ents in order to provide pharnaceutd call nt _a :

pal at abl e ﬁ}a‘gﬁapﬁi’?oﬁg‘? Fr%%‘lt‘%?‘gy c%%t?ﬂ%‘?% a _|dy %Fﬁépgg:g‘g%t Eisnggﬁ%no}( ure
Wi th non-t gxie.phar FREEULEEEL hYr AEE O alhA ST iatiee Bot nMabethadl prabestit abl e
for the manufacture of tablets. These excipients may be for exanple, inert
dil uents, swchraacaskdi formar bestef, sat it patoseingct vherecanei om

phosphat e or sodi um phosphate; granul ati ng and di sintegrating agents, for
exanpl ¥y naEPre sfakbf émlanPﬁ%g §%$%ﬁu?ﬁrﬂﬁqﬂf§iﬂﬁﬂﬁ§,%F5Fa&%a Fé%ﬁﬁPEe 30

starch, gelatinp_or i I i i ampl esi um
ot oar it o oPterhe hoPRAE Broflfn SOGMERL M-d delituadd byl BRETARAR
PCT/ EP99/ 01820013 cHAC0APUc0H H8pYsiBy dfe camiprsbdly dfndwsdlebie dibsils,

del ay disintegration and absorption in the gastrointestinal tract and
t her eby pr alisde rafeusedi hedascanphods efikrilhgdmpPeridodibrgd seamsre, a

time del ay erial such as _glyceryl nonostearate .qr. .5 gl ryl di rate
may be eongg'H;aﬁopﬁﬂfﬁ?FSHg?gr?8¥a?r%§% %&éﬁ%ﬁ%n§ ﬁg'pgéggﬁ?%ﬁ ggghggd

gel ati pscapsil@s rahene! Bathslaﬁiégedéltsgﬁ&ﬂﬁ Ndn | ghdivsadusis b driegits sol i d
di luent, for exanple, calcium Carbonate, calcium phosphate or kaolin, or -

soft gel at iimveAped.es wherein the 10 active ingredient is mxed with water

or an oil nediu for
_ r:?‘he basis for the activity of the compounds of the present

invention in different types of amyloidosis 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 differing proteins (see: Glemner G.G., New England J.
Med. 1980, vol 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 types of

30 amyloidotic diseases such as systemic amyloidoses and

amyloidoses of the peripheral and central nervous system.



exanpl e, peanut oil, liquid paraffin or olive oil. Aqueous suspensions

.cont.ai'n the'active materials in adm xture with excipients sggk&l}kgﬂs&; t he

nanufactuﬁ@°3$mgﬁﬁeous suspensi ons. Such excipients are sus agent s,
for exanple, sodium 15 carboxynet hyl cel | ul ose, nethyl cellul ose, hydroxy,
propyl met hyl cel |l ul ose, sodi um al gi nat e, 9pol yvi nyl pyrrolidone, gum
tragacant %ﬁ;'i@i%@egcé@ fhedeRekl NHefroue!t sy Sgengbnt budmy Her natamglld y
occurring phosphatides, for exanple lecithin, or condensation products of
an al kyl eng ziwiidervist Hikabisg, aDows, SFOAroRe exapPRSLFRTY SBRPRA kpRACLES
stearate, or condensation_products of ethylene ﬁxigg%mﬁth | ong chain
aIiphaticSﬂqgﬂiﬂ:§F9M§Fﬁ@%9ﬁﬂpéoﬁeHﬂﬁﬂééﬁe?ﬂal5 BoxVESt anol , or

condensati on pr rijq;h & %?J LY 'A%%e‘lﬁie‘iﬂ Vgl BeBakt | @heeptoteifdethaedisrom
fatty aci ds and a hexi 61° such as pol'yoxyet hyl ene sorbitol nonool eate, or
25 congensgdhidd 1 estyalci didepidatitend soxiedermetihtpaasi ahykeidr8-peetedd from
fatty acids and a hexitol anhydrides, for exanpl e _pol yoxyethylLene sorbitan
nonool eat eor Bramdialqpraneins @sedis geexayL1x| %Bdgﬁﬁgﬁénaﬁn oPTRbPER

preservatiyves, for exanple,, ethyl or n-pr 0.byde o] ne or
nore col oriiy tﬁé'?ltpg( Hﬂn'%ét%rn r?ﬁ?'/cé“ﬁﬂagfggi g’%&é&gﬁ‘ s??ogigﬁégggéng{reggtﬁ'

teni ] i i i EMPBEel368 38 sucad
Cueher en RIS S A0 dopau M0 98 gagesineTEoRD e

suspensi on y be fornu by suspending the active
i ngr edi entahin® aeghs abte widalliyorf exshpNeuncdegenespkivel AksosAprssgdghe

oil or coconut oil or in a mneral il such a Ii% id. ara%f 'R. The oily

suspeAsdi onds nERCII LRI SRR IRAF G §& Tt ,C%Ia&a g)?ﬁ g gekéng, har d
ffi t { eni : h t n
Ve, ancderi e enct i AL O AR gt e B PO

gen to provirde a pal atabl e oral

prepar ati oOp=rdPLSE @@r@g)s%ﬁ&mspfmyehe (praserved by the addition of an 10
antioxi dant such as ascorbic acid. D spersible powders and granyl es

suitabl e for pr®paratdawpainds addsciesebspeki ofNBy PSRt JRVER AT er
provi de the active ingredient in adm xture wth i r.Si 0 V\%Letﬂ
agent, a stBpERAPRE afkhk 5‘2’@ oﬂ%gﬁ?gﬁ%f"gnproeéserrn\%g %n\%ggc w%a%?e c¥e
di sper ngsggmﬁa\eghtl %gggéa g@d ARISAYN HnRAl GHALNE So Bl Bs eX P! Idd teidr iy
t.hose "dal ready nenti oned above. Additional excipients, for exanple
sweet eni ngoff | glver idumpathdgentsss mmgedised bacpeydény. The Phar MIARITES
conpositions of the invention may also be in the formof oil-in-water
emul si ons. repersedy DsHE%e nay be 20 a vegetable oil, for exanple olive oil
or arachis oil, Jor ﬁ?gf!‘it?[fgé 01 de ' RbnMaRPLEoLiAubEuB2bAS Wials YrdPasted asy of
these. Suitabl e®&m] Si fyi %gen?s may be naturally-occurring guns, for
exanpl e guiaeaahdry JUrhéragpeprtide natiur al | goetinyl sigl phusgeat | dds, far
exanpl e soy bean, lecithin, and 25 esters or partial esters derived from
fatty 2@i dscareitedtion aehyddi ads MIV/EY o)Xl BEQEK bF PAREHBR0 Rt &F F Y
condensati on _products of the sai, art| i e e I ;

mpl e poldfRFest myt eﬁet%‘?ﬁi f”&%%%%eﬁ%ﬂi%%%l s?g%grra%;bla slgﬁ%:o‘xr,\?éai n
?’etem N9 Ach TAEYOLLAYAGE S0 R UpBodPad Bhigers py Tha feomd bhixg
w th sweetening agents, for exanple dlycerol, sorbitol or sucrose. Such
fornul at i ons oM adcbium VEh DOt 1688540 POTEERES/ 0R800ESS SOAUE PR denul cent,

a preservative and flavoring and coloring agents. ,
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 HM, based on the AR1-40

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

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

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



B) Parenterally, either subcutaneously or intravenously or intranuscularly,
or intrasternally, or by infusion techniques, 5 in the formof sterile"

i nj ect abl eWQ(fa’éB‘éé or ol eagi nous suspensi on. The phar naceut PERfEP99/01300
conpositions may be in the formof a sterile injectabl e aqueous or

ol eagi nous suspensions. This suspension mmy be fornul ated according to the
known art ' Lt ESRE' shrbded Wl ithd agrits a3 19C. The
suspendi ng %%és@mﬁ?cﬁgﬁaégigggﬁ ggs%lfi %eed above. The sterile injectable
prepar at i oguspenelon hasa tdterr i tentnjfegedl atsASRAOERR §0Fpeisi BRIRRES
non-toxi c. parenterally-acceptable diluent qr solvent. fqr ,

sol ution iat1+482Gut bhe UBRrIARSRG MeE &?égﬁ%:ﬁde %i%%?%ﬂ%@o‘f‘@%ﬁ@%r
that may be_ 15 e oye r , Ringer's solution and isotonic sodium
chlori de s%?ﬁt%%&f‘éﬁ/agagi ﬁ gﬁ?f@t’eri le, fixed oils are conventionally

enpl oyed apna s6t Y9Nty ObLSHERENtHepemegitai vieo cdnicaiyler pics erapoyr trdmh
fixed oils nmay be conventionally enployed including synthetic nono- or 20
di gl yceri deablénlad@hei eptisity 46 @xXpyeasess a8 e AL hPhise in the
preparation of injectables. The present invention further provides a nethod
of treatingnhihimaanopfaheapodregatdom@fala UMeAg 43 MRA™SUscepti bl e

to an anyl oi dotic di sease which nethod conprises 25 ad '_njtﬂs]teri ng thereto a
cbt#?po

non-toxi ¢ apduthenagsdmudatiefd & dctiMe LARGHCHITRE d"SoTFe fornul a
1 or a pharnmaceutically _acceptabl e | 1, theregf A dyqpl cal daily dose is

f r om about c@?’l‘ief’%'aﬁ’gﬁff@ pert j‘%c?fd bo y%\?éifgir?f%ﬂgé(:bor ding to the
activigy of the specific 30 conpound, the age, weight and conditions of the
subject to be treated, the type and the severity of the disease, and the
WD 99/ 46254 PCT/ EP99/ 01300 15 frequen8gbdrdlroute of adm nistration;

preferably, daily dosage levels are in fhe_.r_a.gng.eﬁt—s—qg—t—e—z- g. The anount
of active ingredient that m%?“@@“@@nbl ned withR ¢ 1PIE-PBr naterials to

produce a single dosag-e——f—e-km—wiH——\Wepenﬁrﬂg—quF—t-he—hvst 5 treated
and the particular node of adm fi stration. For exanple, a fornulation

intended for the oral may contaign from5 ng to 2 @78 acti ve agent
conpounded with an appropriate and conveni ent anount of carrier nmaterial
whi ch may vary from about 5 tol&bout 95 per cent o52t-Ae total conposition.

Dosage unit forns w | l—10.gener n 5ngto
about 500 ngy of the active ingP&dient. The foll owi'rig “exanpl es illustrate
t he i nvention w t hout +mtHhg—tt—Examtet15t (1723

6-t et rahydropyri di n-1-yl).daunonvci non a) .41 o

suspensi on of 82f S§ .(}I’Ggg‘errﬁﬁ’fv& gﬁgg?ONB%%U%%I%?%%ngﬁoqugﬁ%dias?f
descri bed 'CF'IH T#?‘esé?iitt Bn&bntPof! arelené¥derédbiod 18/ a pelterdactivildgs3) in
510 M of di ceh oronet hane were added N, N-dii sopropyl ethylamne (3.49 m,

0. 0203925 nolthamnthel cArpotntiet dabyliosedr ini mer (Arablods REDIFEN®I . ). The
reaction m xture was stirre

X ) d 6 hours at roomtenperature. Tq:refIa ction

m xture wadRIHCadCm B9 RicYR4885di Bl 5?5%?‘?‘1%%9,“%\2%"«3% &% r and t
organi ¢ phage, o | e A‘l‘ﬁe{?fa%}{:dbﬁ%spégghﬁnk phat fon TS Sl oY Ves
evapor at ed Under reduced pressure and the oduct was 1solated by colum
chr omat ogr agduiyen 451 (4-GRrgelolwniM ) -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



WO 991 46254 PCT/ EP99/ 01300 16 chl or of or m net hanol 98:2 (by vol une) as
»eluant. The'crude product was triturated with diethyl et herP fi Féﬁ(@gﬂband
washed wi MO R2P| ether to give 5.30 g (65%vyield) of thePtFE ound
_Ifa_, mp. 177-180C (dec.). 5 ESI-M5, mlz : 480 [M+tH) + 1H NWR (400 MHz;
CDC13), b: 2.15 (dd, _J=4.7, 14.5 Hz, 1H1H8ax); 2.26 (m 2H, CHz-3 "
tet rahydrop@q '&Léﬁ:)re & FH¢ne) hdmhn drlanifad bBdy lHMotBeGer, 2cH8 (M
2H, CH2-2 tetrahydropyridine); 2.97 (d, 10 J=18.4 Hz, 1H, HIl0Oax); 3.15 (m
2H, CHZ-6 tmigsdndrioparitdione)provides tde, uge20f, algoupepnd 16f FPrmedd;l,
3.6Z, 3.78 (two doublets, J=15.8 Hz, 2H CHZ-&4)' 4. 07 (si 3@1 OCH3); 5.25
(dd, J=2. 1,01 7 pharmggeutigally @sceptable g3l theprefs, B 8r=c H

tetrahydropyridine): 7. . =Q. &, tHe Freadtmeht’&e(84.
J=7.7, 8.5 ‘Kﬁ’}uﬁﬁﬂcﬁ\eﬁ"zf?@é 8‘%‘3(135%1,“‘%5&0%@18?;?%, Th, FE1) . 1a. 30, 13.97
(broadgsi gr@hﬂo%tw&igeégé,ll). , The conmpound la was transformed into
its hydrochloride salt according to the follow ng procedure. A solutiagn of

1.08 g of 20 | aThe ghamhacéuticml FAMRIHHHONMSONtENdag anFOPPOURH, Phg,
with 1.25 ml of 2N HCl in jsopropanol. Diethyl ether s_t

dr opwi se an@ogﬂv}?ikgoﬁa%ajc%t’?n%’eeooé dx}ayl‘%%iypﬁ&pgg%d-r\ég Br ggﬂ&gggg gaaéal t
was filtere h %ﬁﬁ?' i $dhi eidhe Rdikebhartadeued cander vacuum
at 30Cto g‘?%vq}?l%q%f 0 c‘é&#%e s{f)cfl.il d, mp. 1818- %QOC (dec.). Exanple 2
13- di hydr 0- d4rfieds 3o6-d £l viatysrapya ihrieity 9fd dosagec ifosms  angd) wayw of

99/ 46254 17 OHO OH _ N ( / ~~~OH O O HO OH PCT/ EP99101300 i To a solution
of cofoundaimipisrationo0375 nmol.) in 36 M of nethanol were added 36 ni

a net hanolic_solution of acgfic j epar.ad, i ian of

cial acetic aBi§25 E-SHEEFM g%/‘\nétﬁ&ﬁ é‘%%l?ﬁaﬁ% gélos]%}dt}tl% ('):Lngzoa;}l rs]g(gedi um
cyanobor ohyghi 4¢stdréd. 9. 0.01876 nol.) in 18 m of nethanol. The reaction
m xture was stirred 3 hours at roomtenperature. A second portion of sodium
cyanobor ohgiir i deally6 §prOeR89BBe noés) talake biid der eites/hd AZERAGSon AR Fe

was stirred 2 hours; 10 after that period a third portion.of, sadj .
cyanobor oh§8r PééY ( 6‘.1§P§{1369604%§s%£ ?’3]_01?%59% A FREES i%gdrll1 lisr,gtlf)rn Féd
for a'&%ddh&&a”%& Eg'ﬂE- clﬁgugséctbensm 4T S WBIS: ;PO e b Pl i ifhey Of
sodi umhydrogen carbonate and the solvent was evaporated under reduced

pressure. ITheehashderwagalakes maywbéhptepardd l&cammdimanrid &y MatdPdni t h
di chl oronet hane. The organic extracts were conbi (939(}? dri ed over, anhydrous

sodi um sul pmewa indtheapstafed GheeParelacEd Hr FMageutIcdly e was
triturated with diethyl ether an ' IV, b. An
amount of tcf?g‘p&s&&éoﬁl%o&&gt St‘ﬁﬁsg8§“i°\tﬂé§£§§?% 19|n %)6 %%J%%%cg?ﬁ;rmﬁ L
chromat ogr apfn QN &l lkic¢@ad eromUe hBJgRolipXxtoneiot 1nd| of cfwerenemithgretdearicd,

(47:3 by vol'une) as eluant, to give 0.13 g of pure 1b as a m xture, of
di ast ezeoi Sireraing pgeh®5l02Clogang RIeNES| anvd, PFESLT VRO [3EHNES 29 1H NVR

400 MHz, DMsO-d , ~:.1.80.(dd, J=4.4 4. 4. Hz. 1 - : 96 2H
%_ 8, sec&¥dH ?é’t Q%‘é&n??‘)“‘?“‘??@@%ﬁ?%ﬁ Srepant "kndlpaddante 9 (M

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



WO 99/ 46254 PCT1EP99/01300 5 10 15 20 To a solution of 1b (5.9 g, 0.01225
nol.) in 100 mM of dinethylfornmam de, under nitrogen, was added droE)vm se;.
under stir WOYPM62%di um dithionite (6.26 g, 0.0306 mol.) in RETEPISOIINA er
The reaction mxture was stirred 2 hours at roomtenperature, poured into
1.5 L of water and extracted with chloroferm The organi c phase was washed
with brine oxer Y, S qgﬁg‘g, atedggngder
reduced ZSUB?Ee)éE%?eXE %%SP lggl}guqéeeV\g(g&ln&s@@eapjar at ed by%cré%lhglryﬁg%ﬁr 1(i):mat ogrgphy 18
tetrahydr opykeiflt86rabobh &hatEbecipoim Sin tﬂlel@;a(sﬂrolh,telstaeq)l tract5aad 0
(m 8H ~HzZ-10 + CHZ-14 + CH2-2 and CHZ-6, tetrah drop ri di ne qf bo

di st er eoi soherspy Bregidads suatyined eaq:xz:.oqppv Ngers PEFG O 05 Hz,
1H, CH 13 seco

di ast er eoi ?WPg?dl %S gr%ﬁ%ﬂg =4 #t%ngglf (éucf: g %ﬂé}%e@% “onogtggr?rtne A

CH=CH tﬁgg{i EOPY' B9R8Arafe bhaf Mbe léihn dp 7.86 (m 2H H1+ _H2);
OH 6 and 1 not seen. Qperating as escrlbed in exanple 1, the title

conpound i s tr &estolaedonnfori Dsahydsecm&mr&lk@%tPrQﬁeélteﬂ??-Slmd( dec.)
Exanpl e 3 (13S)-7-deoxy-13-dj hydr o- 14-(

6- t et r ahy dSSHRAELE ﬁaﬁ}l}ﬁﬁu}’mﬁ%ﬁ-ﬂoﬁg‘e(?‘E‘}l"é%dmgredlent is mixed with an
(13R) - 7-de 3+ 1 hy, P&M{ dda[kbbﬁdaéiataaqramhnone
(1d) O Hoq?’%é’% 8%;%&0@'9%&;%\& g°§ Qfa\%??, & ] off \ I i / off ~O 0 HO
, O O HO 1c phbshnamesioli &aogeh, usi Bgfe gexatum cn)ips;hllersr oﬂmranar ittheret hanol
WO 99/ 46254 PCI/ EP99/ 01300 19 (47:3 by volune) as the eluant, on a first
chr onalBgr @sivea IMKédf-Llea@t P—énméﬂceg BHth Wt%lﬁeplféé% Cﬁéi &ed Jé’é’ﬁe Ofc vvas

ooy s Bl Branut 5i3) | 158hitThe bR Mitle Ui tNRAE0D M

2.28 (m 1'@ éggen%‘i%s, cén8inche 6.@9:135' mat’éi:ila]l@)ln Rkt ZeSwiltn  2H,
CHZ-2 tetrahydropyridine); 2.67, 2.85 (m 2H, CHzZ14) ; 2.85, 3.00 (m 2H,

CH2-7) ; 3. é)O:lp’ieZhls( muﬁHbl@HZo@ thet manaﬁyqt@mrq)ﬁlam)w@ 6619\9131151\}3?@ -8,

9.8 Hz, 1H, CH13); 4.07 (s, - 575 rrull{tj%pl %ung

CH=CH t et rahydr%’pﬁbf |ed‘iq4®len7’:535‘r@d Su§P§n§lP€ aﬁ?fltﬁ

8.6 Hz, 7 gy Sistahat s,

S e 6 X %faf%&t%l(c%ll‘zﬂésé Heethfa cEh1dioks; 51€>yd£16’5q§ ;5 NS 1Al
cellulose, sodium alglnate, polyvinylpyrrolidone, gum

tragacanth and gum acacia; dispersing or wetting agents may be
naturally occurring phosphatides, 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 chain aliphatic alcohols, for
example heptadecaethyleneoxycetanol, or condensation products .
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 oOr more sweetening agents, such as



15 Operating as described in exanple 1, the title conmpound was transforned
into its hydrochloride salt, mp. 248-251C (dec.) . The fractions rich in
the ot her VWM23fer e conbi ned and separated by col um chrorﬁsﬁwgé’f?wmto
give a pure fraction of 20 0.1 g of the nore polar isoner 1d, mp. 194-196C
(dec.). ESI-Ms, nlz: 466 [MtH * 1HNWR (1213 0 O MHz , CDC13 ) , S 1.70 (m

2H, H_- 8axg;crbs?? drMsabdhatin8edlily? sh8pbfibidh, méyilte t EbraRYAteP By di ne) ;
2.6-2.8 (m 4H, CHzZ-2 25 tetrahydropyridine + CH2-14); 2.9) 3.2 (m 6H,

CHz- 10 + -shibpendiQid/ the eotdvedriogredignbe)n 3. vageweblg-c1l, Doy Hz, 1H,
CH 13); 4.08 (s, 3H, OCH3):..5.65%), 5.75.(two nultiplets, 2H .
tetra%]ydrcﬁ’ﬁ}éﬂ](ﬁ r?é')a,‘:h?:%zé’l(ld, Og')—l?".e7°|;|},(' fﬁ,sainl?‘S?,g 79’?50(()%‘8?1%‘-:%]7,%%.]711%&,
1H H2): 8. =7. 7 £ 13 0 1688 ah :
T R N T T o - ety i SO

i n exaBpl ecdntdiie 4 itHieckeanpey nddr: ,t fars baampilei beeswas, hpdrdcpavaf fitn

salt, mp. >270C. Exanple 4 (13S) 7 deoxy-13-di hydro-14-(1 2 3

6- t et r ahvavometiyh rl®hal). ExnaeiRpdingoRgentes- PY6Pr 8Py Fhagrkaetl feEtY o
To a solution of ~ 24 ¢,. 0.0005]_ pol ).in u b
di net hyl f PR 'dea‘?zé?felaa"d%%’d‘gz?grﬁm& "5‘,3’)25’%% ﬁ%lxiy%%’oﬁgﬁ*égéﬁdﬁo%’%‘lﬁao%e
trifluoro 5@'}?&55#&\5{6&@ d. 10 The reaction was heated at 90C for 3
hour s, then:#a second portion of 2,2-di methoxypropane (i0 m) and

trifl uoromet haniessk f composit thr(® . mayribe \pereseayedd banghehaddasdonopthast ed

for additional two hours. The reaction mxture was ggired into 8 m of a
Diggers

50
sat ur d0ed BB IFRE CHEI @F AP RREDN Br ROVERTRi #R%t hy!

agarate. T r i ¥ , ' 0 RBY 8H0H
o O ol SRR e e R B R et
chr omat ogr gpBega@ilc 8oh i 68 Weter Ustdigide ihd Wctive dhbeedienm and net hanol

(50:1 by volune) as eluant, to give 0.14 g (53% 20 yield) of the title
conpound | admixpure seiulsse dispeysins onpetiing S@entv-A] FUBRSROURNEA00 MHz,

GU-8) | 22GAREjnd Pyt 0T ASRRSRI Wt et sipptleifly Bk
ST 2T 9BLeLAgybLghag) and Sdspduding Mgels Qe Tkpli#deddny0Rnbge 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 oil, for example olive oil 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



WO 99/ 46254 PCT/ EP99/ 01300 21 tetra-hydropyridine); 4.07 (s, 3H, OCH3)
4.15 (dd, J=4.7, 6.8 Hz, 1H, CH13): 5.60, 5.70 (two rrultlplets

C H=CH  t VOM¥FD-pyridine): 7.35 (d, J=8.6 Hz, 1H, H3): "%%Pd""% 7.7,
86 Hz, 1H, H2): 8.03 (d, J=7.7 Hz) 1H, H1): 5 13.54, 13.85 (two

singlets, 2H ~H6 + QH -11). Exangle 51¢13R) 7 deoxy 13 di hvdro-14-(1 2 3

6- tetrahvggﬂggiﬁdéndémﬁi&ég%nugngiégggVathéwaﬁ@pEQawbrdﬁgkahalcblbilngl1 O
10 Starting fromconpound | d, and operating as described in exanple 4, the

;}t|6588anﬁﬁ681zFrﬁf obtained in 45%vyield, mp. 133-135C (dec.). ESI-NS,

z * MR (4 X 1

o G 2 P;‘rfnsereimHelélﬁfrﬁg%%uta%ss%ym%ﬁnjta%?’ﬁ%%“%ﬁ' o im
tetra d 8 :

Lot rahydr SBVFPAIRELTRE: oOF LT aRea R e Ty fon, S R S oo e

CHZ- 103 ; 4n0¢nkSsot, o@ClsBénﬂeZﬂnjd@Icaﬁrét atuetn B 200 Hj-eaglilnogsl- 13) 5 65,

5.72 (two multiplets, 2H, CH=CH tetrah dropyrldlne) (d 1H,
H -3); 7. Bhspedsion?. Thespmamacw:m#/ s llieles SRy s ?’? AR ti‘ﬁ

13.50, 13.88 (two s

e tetramﬁdaoaaemh LT g 3efﬁ&"’f{%seﬁ5%%n§l%%%é%“o<i ?
N ~~"COH | g PeHERAA1308 Formusatedi arcofdimy (b Tip Mhddal
nol.) in 8 n1 o] |net yl formam de, under nitrogen, was added dropw se,

under st|@nmn@slﬁgdthmsélshuoabte dDsperying. Qmmweﬁﬂlgguagemhﬂ a@ﬁ 5 wat er .

The reaction nixture was stirred 3 hours at_roomtenperatur 1Nt o
100 niOof snemending agersst ¥Bight Ra¥R| BPER oles CHHRE 53%1% SW s Nashed

feduced prissifem i Eredtiietiins S%%?%f%%pﬂié‘ﬁ%fﬂ%ﬁmon%?%& aphy 10 0
silica 96|soltifdlraﬂ1 driTodapetsaonC AhorohonAtanilc neahemod r {148 Adpepreiolee) as
106 So8e (Aot a1 vemts fortaiampiey ab s sotufids TS e R
) 7 £OX6 eXpRPIHE+ as solutio '3
diol. Among the acceptable vehicles and solvents that may be
15 employed are water, Ringer’s solution and isotonic sodium

chloride solution. 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- or

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

‘The present invention further provides a method of .
treating a human or animal, e.g. a mamal, suffering from or
susceptible to an amyloidotic disease which method comprises

25 administering thereto a non-toxic and therapeutically effective

1 or a pharmaceutically

amount of a compound of the formula
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



1H NVR (400 Mz, CDC13) 8: 15 2.00 (m 2H, CH2-8) ; 2.25 (m 2H, CH2-3

- tetrahydr ridi ne ; 2.75 (m 2H, CHZ-2 tetrahydropyridine ﬁ (m
oH, CHz- 7)"% &8 (nm) 2H CH2-10) : 3.18 (m 2H, CHZ-6 tetr%lT F%;’n@?‘u}“m ne) :

3. 53, 368(tvvo doubl ets, J=I4.5 Hz, 2H, CHz-14); 4.08 (s, 3H, OCH3); 5. 65,
580(two rrultiplets 2H, CH_ CH20tetL|5ahydropyr|d|ne) 7.36 (d, J=8.5.

’ 'E"%)Iu c aﬁédrodtg . 3f Samitstddtidh 2)preEda(y;,, Ay Kdosage,
H 1) 13748738 (two singlets, 2H OH6 + OH11). Operat %ga'q%lve

descri bedleneesaapbem thberangeeOf;oirmem@Dl% q r SR FURMRG

hydrochl oride salt. 25 Exanple 7 4-deneth

6yt etrah~ rJ-E}Sé'S?F-PHFnF?Ea'y‘I ?‘gguhﬁrﬁeﬁ“}ﬂbﬂ%é "¥ tﬂ%éagrgglfgzér}f\ SFE%0%% ov o
o 0= N sradick BCE’ RE3d 4 gTPSrﬁx' ‘H.fl aighaani.f QR ins host

descri bed PFF st ar from 4-denet hy br omodaunonyci none whi ch

was 5 gbt @r@%@e@y ahEiOl&h@aba@a;_camaerdodg ob admlmmtatmmrpr R (BN
T.H Smith et al., J. Og. Chem 1977 vol . 3653

4- denet hylajaﬁsumm}-@ltn@we ingegdpet Iﬁ?lrdébﬁoﬁfﬁ?- n‘B‘T’% %t%%pfa‘?% B4R bed

.5, B o B HEE byl rd gt

(m 2H, WH@M&@H hﬁ*c%%)xaﬂwﬁzchnma l-kfafirIZfﬁomeabahtyﬁ ooy rakbute)
2.9-3.1 (m + CH2-6 tetrahydropyrldl ne); 3.75, 81 (two. 15

doubl et's, gbiferfbenir, o?ﬁ-lthe~lﬁo;ta14)cot®0t34téml 1Ppsage)un5t 6&01153 681} wo
mul t Iets 2H, C H=CH_ tetrahydropyridi 10 CH 7
+ owlgp B@geqaﬂ;fnworﬁag)n bﬁ%’@e@%rl?ml agro&t 5H5“§§18 3&‘593% T%lr_%%d

nal s H-. 11 40 (broad signal, 1H, C]—I-6) 20 Operating as
cri bedztrrh e A& ]%3]?4% etjnl%tle conpound is transformed into its

hydrochl orple &3 fowimBitan es 991 vhtienmet htvey ivivdaokonivithort

3, 6-tetrahi/ﬂ;\%/ﬁédi@; 1~rl ) daunonm~rc inone ( 11 )

Example 1
15 14-(1.2,3,6-tetrahydropyridin-1-yl)daunomycinone (1a)

. 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, vol. 42, p. 3653) in 510 wl of
dichloromethane were added N,N-diisopropylethylamine (3.49

ml, 0.02039 mol.) and 1,2,3,6-tetrahydropyridine (1.85 ml,

0.02039 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



WO 99/46254 24 OHOO~ NJ ~~~ 0 HI I O HO PCT/EP99101300 The title
conpound vvatonsgr egar ed as described in exanple 1 starting fr '
(9S) - 4- den 5% deoxy- 14- br onodaunonyci none whi ch was obtPngfFé’as”Woo
brom nati on, accordlngtoallteratureS procedure (see: T.H Smth et al.,
J. Og. Chem 1977) vol. 42, p. 3653), ofs _
(9S) - 4- de onygl T e AGhthas THeP. crude
150- 1530( ?gfégﬂe'ﬁégh%?w géjf ?l\/&r‘%ﬂy ?Is—l-ﬁlt\}ERb 4%%% CDC13), b: 10

2.00 (m Zﬂﬂro&@tB)waQ 25r{ turated CHeitht eaiampllopgmelrne)tlztamd( N{n@H,
CH2-2 tetrahydropyridine) ; 2 .9-3 .1 (m 2H CH2-7) ; &

CH2- 10) : @adbednpizh, ddethyk eetheydE6pFHVE fe)30 39443653 a’ee(ﬂlo ubPgt s,
J=14.6 Hz, 2 5,65, 5,80 I 2H, CH=CH

t et r ahydr ob@ﬂ‘au ﬁ%‘}‘Poégd?léo PP - Zﬁ%\/\qfrauﬁ( e%t'a 33 (m 2H, H1 + H4):;
13.48 (5, Bk -f5t 6mrzOHad) [M+1Hr]ansfor med into its y Exanple 9 20 (9R)

- 4- denet hoxy- 7- deoxy -14- (1 2 3. 6-tetrahvdronvridin-1yl)daunonxci none

(_I'1) 0 HO2NMR | (Do muz pHoBCH) Oferating as described in exanple 1, the
title conpound is h drochloride sal t. WO 99/ 46254 PCT/ EP99/ 01300 25 The

title conp2und Wdd, pFepafed 1&5 Sdéor ibd Hr82enanplZe 26 stfew t3thg @im’?\
(9R) - 4- denet hoxy- 7- deoxy-.14- wa ed
brom nat i oR€ta# BPHPH@)’rﬂ-glélel it g:i(%t?n {%ﬁo g’}ér\g{] ?;el 'Sl'"%bg glpt h™ét %

J. Og. Chg 197% g‘éo (m,° 28 ok §6§§):’raﬂ dropyridine); 2.97 (4,

(9R) -4-derre eoxy- daurich?l none. stafting materi al
(9R) -&memgmgxy BEzJeQny - ¢gruiciR)C; nmel.SNaen,omI—a,l rEHL -f6ol | owi ng t he procedure
described in CM Wng et al. Can. J. Chem 1971 vol. 49 2712,

mz : 434 [:wq]ahydroeymmn(rmff M, 1C0E8) T8 - . OFF (nHoH, i }Oesl @) p5
219-3.1 (m 2B o (0 cofiflend) Gln i, RSV GERT B e
tetrahydropy i @b_@e) ; 35495 34885 (twoidoubletss, IHLAE Mz, 2H635HS 180 ;
(two multiplets, 2H, CH=CH tetrahydropyridine); 7.38 (44,
15 J=0.8, 8.5 Hz, 1H, H-3); 7.76 (44, J=7.7, 8.5 Hz, 1H, H-2);
8.02 (dd, J=0.8, 7.7 Hz, 1H, H-1); 13.30, 13.97 (broad
signals, 2H, QOH-6 + OH-11).
The compound la was transformed into its hydrochloride salt
according to the following procedure. A solution of 1.08 g of
20 la 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-vy1)daunomycinone
(1b)



15 5.65, 5.80 (two multiplets, 2H, CH=CH tetrahydropyridine) 7.80 (m -
. -2H, H-2_+-° .. 8.33 (m 2H, H1 + H4); 13.48 (s,

Cperatingvg%&%é%%#ibed in exanple 1, the title conpound |g}§rans¥htned into
its hydrochloride salt. 20 Exanple 10 7 deoxy 7 (4-norpholinvlJ)-14-(1 2 3
6-tetrahvdrouvridi n- 1yl ) daunonycinone (1k) Il Il I )~""oH ~0 0 HON O To
a solution of conpound l1la (1 g, 0.00208 nol.) and 25{riethylamne (3 n,
0.0208 nmol) in 65 m of dlchloroﬁethﬁhe was atded i se, under stirring
and cooling to OC with an : 300426 ice bath, ethyl
chl orocarbonate (1.52 m, ) T chl or omet hane. The
reacti on m xture was stirr Odtper at ure then was dil uted
wi t h di chl or onet hane, wash f awd dried over anhydrous 5 sodium
sul phate. The resulting sol ution magﬁivaggpﬁted under reduced pressure to
give 1.65 g of a yellow res—r(aue d
6,7,11-triethoxycarbonyl-14-(1, 2, 3, 6-tetrahydropyridi n- 1y|)daunonyC|none
whi ch maSIuSeds@aumﬂdn|dftdmmpmumdsl@pilT&egcrQd@0375 mol.) in ml

6,7,11-triethox carbonyl et rahydro

pyri di n- 10f & %é@?@t?$r%% % ﬁFBgnPﬁlfosﬁ}ugﬁoﬁbfbhol|ne
The reactlon nlxtu %géfgg &Elﬁéiﬂgoioﬁg‘éﬁdgﬂﬁéﬁﬁd‘Mdé%ﬂ@“dﬁi@”m
then with3f € org ase"was dried on anhydrous sodi um

sul phage, t%vwrna_t %ﬂmd@étm@d@ppdaﬁﬂeassbmamdnt bé poddust was 15 isol at ed
by col um chromat ography on silica gel, using a m xture of chloroforn1and

met hanol (A@r@bnratordnede ablthe @b uBnP18TReMPiLt ) e 1BomSoiNd Ofk ME-EANRY - mas
d 24% |1 | d 37-138
%ﬁbﬂembﬁlwao%%@%)m Yefude oiaBygtifaad, s phtssde Bbroiiiedfdtur s
2H, : Hz.g,1H . 8
(2m50 3.00" (Two siid aéypgg%rbghgs%%uﬁ 3 3%%3)’-”%8 d%d% ((@m Mo Toy- o

t et rahydr gy j diwes ;adddd &mi 2he GHZcﬁlbﬁ mé it aned Me.SpyEL I RS 2:FQEF§B
alz_l, (2][:% %;%)qusp; 6t:5hém£n mgggyyg%ggqg) rglggx (O%d so%qéxnh(cyfnogaoqbgcl)ﬁtif &e 19. 4
[ T5, (§ T 0y DRSS R S Ay Sl et
1H _FFl) aﬂ3a§@1ti6n&2 hBuead ThiegR@lagt id, nibtthrea wad FRjured onto 8.82
g of sodium hydrogen carbonate and the solvent was evaporated
under reduced pressure. The residue was taken up with 1 L of
15 water and extracted with dichloromethane. The organic
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 1b. An amount of the crude product (0.3 g) was purified
20 by 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 1b as a mixture of diastereoisomers, m.p. 105-
107°C (dec.).
ESI-MS, m/z: 482 [M+H]’
25 'H-NMR (400 MHz, DMSO-ds), 8:
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



WO 991 46254 PCT/ EP99/ 01300 27 Operating as described in exanple 1, the
title conpound is transforned into its hydrochl oride salt ‘
Tabl ets coWOH%63 the fol | owi ng i ngredients nmay be produceacg/rg})’ﬁw%l”o
conventional manner: Ingredient Per Tablet Conpound 1 25.0 ng Lactose 125.0
ng Maize starch 75.0 ng 10 Talc 4.0 ng Magnesium stearate 1.0 ng Tot al

vei ght 23 0 15 JRAUR)E dEnEARSUI R Sa £OPE L1 B0né8) £ O bogbNGm NaEdient s

may be pro a conve I onal manner ngred|ent Per capsule
Corpound 1gay)0np2 G LAl 0GR, 1 68H i 122 +stGH,cN20 mmaﬂcandn@ﬁap@ul e

wei ght 240. Ong WD 99/ 46254 PCT/ EP99/ 01300 28, Cl ~S1_ Ac ound of
formula 1 tewrwd{@m%me of ~b§°t]B @LHSFBrQOREOGGF@RZ 3- §6v\,ﬁgﬁei n R

represent yfkenyélHﬁOhigrqé% grogupﬁ édaorgugaGCﬁ§ wﬁﬁ8e§gh@3 is d-C6-

al kyl , resehts rogen, “hydroxy, di yl ami no,

pi periﬁl n%eéﬁidaiw&'é@@yéwsmcaﬁr mos pbel i(B9; 345 eud, ebotier R3, taken
al one, represents hydrogen or hydroxy and R4 and R5, when taken al one,

i ndependentiastrerzesaomehyty 0génd9 hyts ki, oH- 7t BRER ﬂégéﬁﬁéﬁQWSFﬁEFﬁ%f
Fepresent ® iouBhor 2K or T SHCPBRANVHBORUIHOREI A Rd-Sha RS Pdyr Sbalt &
O -Co alkyl, ¢l Ry, roRfegents Bvgfo9eBu-Foaharbasea! ﬁoch%re@gen or 1
Operating as described in example 1, the title compound is
10 transformed into its hydrochloride salt, m.p. 175-177°C

{(dec.) . "

Example 3
(138) -7-deoxy-13-dihydro-14-(1,2,3,6-tetrahydropyridin-1-

yl)daunomycinone (1c) and (13R) -7~-deoxy-13-dihydro-14-

15 (1,2,3,6-tetrahvdropyridin-1-vyl1)daunomycinone (14d)

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



V[129{4625ﬁ8PCT/EP92/01300 29 a phenyl group, optionally substituted by
‘met hyl ) 9%Y629% al ogen, and the pharnmaceutically accept
0% PErErafbbo,

t her eof . cofmpound according to claim1l1, characterized in
represents: hydrogen, hydroxy or nethoxy;, RZ represents 10 hydrogen,
hydroxy or norpholino R3 represents hydrdRy; R4, taken alone, represents .

hydroxy; 1&R5 d@kesiameneasr epeeeenanthyWpoger @i aricdiiat eeaphy
together wth the carbon atomrepresent a carbonyl group; R6 represents

hydr ogen, aanmhtédef phareneafi 0abPy Jacfe fhghlessaRoldfeiEdamer 2ke FWap
conpound according to claim.1 '

ich.s
14(1, 2, 3, ERAIETdrBpYri ai-lﬁ-'z.l\-éep) B%ﬁoﬁyci none, or a pharmaceutically
accept abl %ﬁlﬁsyﬁﬁygpf%%mﬁ+ focess for preparing a conpound of formula
clarm 1,

1) as defined in I ch process conprises: 25 (a) reacting a
conpougd oy MYRTY o2 Mk, 2cp8,)0 R R2 VO 99/ 46254
1.60 (m, 1H, H-8ax); 2.20 (m, 2H, CH,-3 tetrahydropyridine) ;
2.28 (m, 1H, H-8eq); 2.58, 2.85 (m, 2H, CH,-10); 2.60, 2.85
(m, 2H, CH,-2 tetrahydropyridine); 2.67, 2.85 (m, 2H, CH,-
14); 2.85, 3.00 (m, 2H, CH,-7); 3.00, 3.22 (m, 2H, CH,-6
10 tetrahydropyridine); 3.66 (dd, J=3.8, 9.8 Hz, 1H, CH-13);
. 4.07 (s, 3H, OCH,); 5.65, 5.75 (two multiplets, 2H, CH=CH
tetrahydropyridine); 7.35 (4, J=8.6 Hz, 1H, H-3); 7.74 (44,
J=7.7, 8.6 Hz, 1H, H-2); 8.02 (d, J=7.7 Hz, 1H, H-1);
13.55, 13.87 (two singlets, 2H, QH-6 + QOH-11).
15 Operating as described in example 1, the title compound was
transformed into its hydrochloride salt, m.p. 248-251°C
(dec.) .
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, CDC1,), &:
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 (d, J=7.7 Hz, 1H, H-3);
7.75 (dd, J=7.7, 7.7 Hz, 1H, H-2); 8.04 (a, I=7.7 Hz, 1H, H-

30 1); 13.52, 13.90 (two singlets, 2H, QH-6 + OH-11) .



“medi canent for use in the trea

PCT/ EP99/ 01300 30 wherein R, and R3 are as defined in claiml and RZ is

hydr ogen or hydroxy, with a conpound of formula 3_ H\WR 6 3 i is
as definedwpﬁxﬁﬁﬁfn1l, and 5 (b) converting a conpound of fB&ﬂ@F§M93§E
defined above into a different conpound of forrmula _1 by appropriate

chem cal reactions, and/or if desired, @mverting the resulting conpound of
formul a 1d§é‘%ﬂ AdTBseMlE 09bd ViRCeRRMBIE €1 Sathet Bet el cobPolmd2 5. A
process according 1o claim4, wherein in step (a) a conpound of forrmula 2
as defi nedtdansdcaimed irsto ebics enydirobhhorddpoandtef M BrnaRI03C-as defi ned
in claim4 in a proper organic solvent at a tenperature ranging from-10C
to room t EagamRUer% and for a period of from6 to 48 hours. 6. A

phar maceut i ONRLI(§€8, 328 -Reki¥8

conmpound any one of clains 1 to 3, or a

phar mgeutﬂ%@rélﬂm_@béeg abtigbprk idenadibit Ude)with a

phar maceuti cally acceptable carrier or diluent. 7. A conpound of fornmula 1
as defined in any one of clains 1 to 3, or a phar tically acceptable
salt thereof, for use in the treatnent of the humpn or[ ani mal body. 8. Use
of a conpound of fornula 1 as defined in any one N aims 1 to 3, or a
phar maceut ~. cal | y acceptabl e salt @5 f¥ereof, if the manufacture of a

dosi s, Al zheiner's di sease
or animal suffering
+ch met hod 1 WO

_O0 0O HO ]

To a solution of 1lc (0.24 g, 0.00051 mol.) in 9 ml of

or Down's syndrone. 9. A nef
from or susceptible to, an
99/ 46254 PCT/ EP99/ 01300

anhydrous dimethylformamide were added 25 ml of 2,2-
dimethoxypropane and 0.8 ml of trifluoromethanesulfonic acid.
10 The reaction was heated at 90°C for 3 hours, then a second
portion of 2,2-dimethoxypropane (10 ml) and trifluoromethane-
sulfonic acid (0.4 ml) were added and the reaction heated for
additional two hours. The reaction mixture was poured into
500 ml of a saturated sodium hydrogen carbonate solution and
15 extracted with ethyl acetate. The organic phase was washed
with water, dried over anhydrous sodium sulphate and .
evaporated under reduced pressure. The residue was
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, 2H, 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



31 conprises admnistering thereto a non-toxic and effective anount of a

. conpound of “formula (1), as defined in any one of clains 1

phar maceutY@ M85 ccept abl e salt thereof. 1 PEriirodifiafh

AUY. AF9. A@. A A@QAH A@A! . AN. A+l LA .AL.A@A Alay. A r. A 2. A A@A Al e. AE. A@
A& A@ A&2. AS! | . Af . AU. A. An?d: E22045 2C 21
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5 water. The reaction mixture was stirred 3 hours at room

109%4H& () - 3! ~@ 10%>&

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 residué 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 1g, 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 (4, J=8.5 Hz, 1H, H-3); 7.75 (44,
J=7.7, 8.5 Hz, 1H, H-2); 8.03 (d, J=7.7 Hz, 1H, H-1);
13.48, 13.86 (two singlets, 2H, OH-6 + OH-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
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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-dg), 8:
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, OH-7 + QH-9); 7.39 (m, 1H, H-3); 7.80

. (m, 2H, H-1 + H-2); 11.9, 12.8 (broad signals, 2H, QOH-11 +
OH-4); 13.40 (broad signal, 1H, OH-6) .

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

Example 8
(9S) -4-demethoxy-7-deoxy-14-(1,2,3, 6-tetrahydropyridin-1-

yl)daunomycinone (1i)
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The title compound was prepared as described in example 1

Tz 109 () -

starting from (98) -4-demethoxy-7-deoxy-14-bromodaunomycinone
which was obtained by bromination, 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, 2H, 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); 13.48 (s,
2H, OH-6 + QOH-11).

Operating as described in example 1, the title compound is

transformed into its hydrochloride salt. .
Example 9
20 R) -4 -demethoxy-7-deoxy-14-(1,2,3,6-tetrahydropyridin-1-

yl)daunomycinone (1i)
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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); 2.9-3.1 (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, OH-6 + QH-11).
Operating as described in example 1, the title compound is

transformed into its hydrochloride salt.

20 Example 10
. 7-deoxy-7- (4-morpholinvl)-14-(1,2,3, 6-tetrahydropyridin-1-

yl) daunomycinone (1Kk)

O HO (\j
4000

0 OHOE]

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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6,7,11-triethoxycarbonyl-14-(1,2,3,6- tetrahydropyrldln- -
yl)daunomycinone which was used as such in the next step.
The crude 6,7,ll-triethoxycarbonyl-14-(1,2,3,6-tetrahydro-

10 pyridin-1-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,), 3:

1.83 (dd, J=3.4, 14.5 Hz, 1H, CH(H)-8); 2.25 (m, 2H, CH,-3
tetrahydropyridine); 2.36 (d4d, 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, 1H,
H-7); 5.65, 5.78 (two multiplets, 2H, CH=CH
tetrahydropyridine); 7.40 (d, J=7.7 Hz, 1H, E-3); 7.79 (44,

30 J=7.7 Hz, 1H, H-2); 8.04 (4, J=7.7 Hz, 1H, H-1); 13.30,
14.12 (broad signals, 2H, 0QH-6 + QH-11).



é!%&oip-g %?-ullo-u&Qf 10% u&' () -
CF+mL0% u& ()-sl (mML0% u& ()-"10% & ()-ni 10% e& () -
11 INs@ 100)@6;/4%!54@13%'(%)-3 (;@f‘ 1(()2)/&m( )1 03{ e& () - m mmmmol ZE¢hfeposorsao
@10%& ()-3)! @10%p& ()-33!10%& () - oobp. qOyqgr xVAYNC
gi{)%g%|&'3l()-3!@100/mn&'()-3 27

0 Y () -3l 0% () -3 t. 1Q0 ' Qo1 ; '
1011 GofPRICHE o s o S oo
ég Il 5% Il?;/&g%ﬁg%fhga.( g_htﬁgéuswgyﬂrocﬂin‘eﬁmw&: ()-"!

-y % u& ()-- % M&' ()-yl10% u& ()-! 9 ‘() -

11 sl 1 uoiunus ()5 o' 0 (0251, S Lot

- 93+Y10% u& ()-!._ &L0%IU& () - N ' e
10 - %1 o181 Ffg omeag b it L ERHGIIE R gl tigVINS pirdduta
3- B10%0CE; ) aX Y(REHEAGHA= uidhrie S10% () -, MLO%R! () - 10%
& ()-1, #10% & ()- |, #10% ()-1, #10% & ()-Gzz {{*|[{xVR RO .

Ingredient
Compound 1 25.0 mg
Lactose 125.0 mg
Maize starch 75.0 mg
10 Talc 4.0 mg
. Magnesium stearate 1.0 mg
Total weight 230.0 mg

Example 12
Capsules containing the following ingredients may be produced

15 in a conventional manner:

Ingredient Per capsule
Compound 1 50.0 mg
20 Lactose 165.0 mg
Maize starch 20.0 mg
. Talc 5.0 mg
Capsule weight 240.0 mg
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5 wherein R, represents:
hydrogen, .
hydroxy, .
a group of formula OR, wherein R, is C,-C,; alkyl, C,-Cq
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

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

hydrogen or
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. hydroxy or
morpholino
R, represents hydroxy;
R,, taken alone, represents hydroxy;
15 Rg, taken alone, represents hydrogen oxr
R, and R; 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,
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a different compound of formula 1 by appropriate chemical
reactions, and/or if desired, converting the resulting
compound of formula 1 into a pharmaceutically acceptable salt
thereof.
10 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 proper

organic solvent at a temperature ranging from -10°C to room
temperature and for a period of from 6 to 48 hours.

15 6. 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. .

20 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

25 thereof, in the manufacture of a medicament for use in the
treatment of AL amyloidosis, Alzheimer’s disease or Down’s
syndrome.

9. A method of treating a human or animal suffering

from, or susceptible to, an amyloidois disease, which method
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comprises administering thereto a non-toxic and effective
amount of a compound of formula (I), as defined in any one of

claims 1 to 3, or a pharmaceutically acceptable salt thereof.



