, 28 JUN 1005 DERI VATI VES OF M KANOLI DE, THEI R PREPARATI ON AND THEI R
THERAPEUTI C USES A subject of the invention is new derivatives of? § Jjiyji 2005

m kanol i de, their preparation processes as well as their therapeutic uses,

- in particular as anticancerous, antibacterial and antiviral agents.

Tropical plants of the M kania genus such as Mcordata, M scandens or M
mcrantha 5 are part of certain traditijonal pharmacopeia of India, South
Anerica and Central Anmerica. Under the names of guaco, bejuco de finca,
cepu, liane francois, matafinca, or also vedolin, the extracts of Mkania
are used as antibiotics and anti-inflammtories. Active substances
originating fromextracts of M kania have been isolated and characterized:
t hese are m kanolide and di hydrom kanolide (see their structures in the 10
figure below), and to a | esser extent scandenolides. These are

sesqui t er penesEVATINES O BIKBLILEVEE THEIRIPRFRARATEON ATSIY THMR THERAPEUTIC USES
4-isopropyl -1, 7-di net hyl cycl odecane as a hydrocarbon skeleton (Herz et al,,
Tetrahedron Lett. (1967) 3111-3115; Kiang et al., Phytochem stry (1968) 7:
1035-1037; Cuenca et al., J Nat. Prod. (1988), 51, 625-626). OO M O O Me
-0-_0 OAQu@th of @xe@nvéﬂlgﬁﬁq}emn%tp%gBPﬂQﬁﬁ‘&fde' 8ir 1%&35‘@‘!1&1%@&3%@6

extracts of kanl a rep Ol’t an anti m crobi al aCtIVIB[ agal ns

St aphyl ococu%s }e%fsthaﬁcr BSAPFILIE S8, P CREREC &qraaéeymé%ncalrous @U%Mﬁ%mlnand
Phar macol . ( 2888l agedts. 1455- 1460; Mat hur et al., Rev. Latinoam Quim
(1975), 6, 201-205). Mol luscicidal, piscicidal and bactericidal activities

have al so begp, %ﬁﬁlﬁﬁtpggthg %zkﬂzﬁ%&ﬁ?%ch%@%'cgﬁdam( )@§9&h@’gns%tr ]\?‘lmzcra%alveet' ng
Amrst er dam  Net her ands, .26- oster.. No.

"For the pdr p8<eP®t 0£|Carealaa{faadﬁﬁn§\t Pft?emﬁdegla delriz; ﬁogﬁhnﬁF‘é“ﬁPeF“?‘i]/gf\’lf‘ s of
“mi kanol i de argaheridi. Hyraieothe kamed dtigyacanidjiich dp dintd, wdb@rliand ganmisp oungizcof

general for m& A% \(eé‘wzn A of 180588682 L28k0M RDa M- R RRnMeories.

Active substances originating from extracts of Mikania have been isolated and
characterized: these are mikanolide and dihydromikénolide (see their structures in the

10 figure below), and to a lesser extent scandenolides. These are sesquiterpenes of the
germacrane family, i.e. having 4-isopropyl-1,7-dimethylcyclodecane as a hydrocarbon
skeleton (Herz et al., Tetrahedron Lett. (1967) 3111-3115; Kiang et al., Phytochemistry
(1968) 7: 1035-1037; Cuenca et al., J. Nat. Prod. (1988), 51, 625-626).

mikanolide dihydromikanolide

Studies of the extracts of Mikania report an antimicrobial activity against

15 Staphylococus aureus and Candida albicans (Facey et al., J. Pharm. Pharmacol. (1999)

‘ 51, 1455-1460; Mathur et al., Rev. Latinoam. Quim. (1975), 6, 201-205). Molluscicidal,

piscicidal and bactericidal activities have also been described for dihydromikanolide

(Vasquez et al.,, AG Meeting, Amsterdam, Netherlands, 26-30 July 1999, poster No.
316).



- 00 O0OOOOO (A) (A2 in which Rrepresents a hydrogen atom or the
acetyl group, have been "synthesized and 5 described in Herz et al, @ g@g.
Chem (1970), 35, 1453-1464. However, no pharnacol ogi cal activitﬁ{hé N %n
di scl osed for these compounds. The Applicant recently described in PCT

Pat ent Application WO 01/39720 that m kanolide and di hydrom kanolide are
endowed with an antiproliferative activity linked to the inhibition of

DNA- pol yrnerase. However, mikanolides do not possess all 10 the

physi co-che are
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The Appl i canéprésastedbsloelevel oped new sem -synthetic m kanolide derivatives,
which can be used for the treatnment of diseases due to abnormal cel
proliferation, in particul a®R 15 for the treatnemﬁ of cancer, viral diseases
and bacterial and parasitic|igections. The R@o -ounds have the advant age
of better solubility and better>stability of m kanol i de and

di hydr om kanol i de while re an acti vi ar to or even greater
than that of the latter. -3 Alsah .of the invention is the

conpounds of general formila ¢ >)'Pe L 2 ) “@orresponding to
general sub-formul ae ( R

(A1) (A2)

in which R represents a hydrogen atom or the acetyl group, have been synthesized and
5 described in Herz et al., J Org. Chem. (1970), 35, 1453-1464. However, no
pharmacological activity has been disclosed for these compounds.

The Applicant recently described in PCT Patent Application WO 01/39720 that
mikanolide and dihydromikanolide are endowed with an antiproliferative activity
linked to the inhibition of DNA-polymerase. However, mikanolides do not possess all

10  the physico-chemical properties desirable for medicamentous use as they are neither
very water soluble, nor very stable, which renders their pharmaceutical use relatively
difficult, in particular in injectable form.

The Applicant has now developed new semi-synthetic mikanolide derivatives, which
can be used for the treatment of diseases due to abnormal cell proliferation, in particular

15 for the treatment of cancer, viral diseases and bacterial and parasitic infections. These
compounds have the advantage of better solubility and better stability than that of
mikanolide and dihydromikanolide while retaining an activity similar to or even greater
than that of the latter.



OO R R (1)~ (1)z in which Rl represents a hydrogen atom or an SR4 or
NRARS radical; 5 R2 represents SR6 or NR6R7 R3 represents OH, O(Cé))mé

0Si R1I5R16R', QO COORia or QCONHR, B; R4 and R6 represent, indepezn'é @5 an
al kyl radical, a cycloal kyl, cycloal kyl al kyl, hydroxyal kyl radical or also
one of the aryl or aralkyl radicals optionally substituted on their aryl
group by one or nore radicals chosen fromthe al kyl, hydroxy or al koxy 10
radicals, R5 and R7 represent, independently, a hydrogen atom an al kyl

radi cal, a cycloal kyl, cycloal kyl al kyl, hydroxyal kyl radical or also one of
the aryl or aralkyl radicals 2 8 JUN 2005 -4 optionally substituted on
their aryl of QupRcRf RBvRioARI1Be EREHoaAlSIGRRS AT uf he al kyl,  hydroxy or
al koxy radicals, R4 and R5 being able to formtogether with the nitrogen
atom which carries thema heterocycle wwie5 to 7 nenbers, the additional
menbers being chosen fromthe 5 &ZRB ¥~ -NR o-, -0- and -S radicals, it
bei ng under st ood however that it theres only be one nenber chosen from
-0- or -S- in said heterocycle, and R6 and |R7 being able to formtogether
with the nitrogen atom which carri "
menbers, the additional nenbers g ..C
-0- and -S radicals, it being under & ood
one nmenber chosen from-0- or -S in sai et erwcycle, Re, Ro, R and R13
represent, independently each tinme they ahe involved, a hydrogen atomor an
al kyl , al koxycarbonyl or aralkyl radical, R9 and R12 representing,

i ndependently each tinme they are involved, a hydrogen atomor each of R9
and R12 being able to formrespectivel yltoget her with R8 and R* an 15

-0 (CH2)2-0- radical attached on ei ther®ide to the carbon atom which
carries them such a radical only being present however once at nost per
NRAR5 or NReRTespgadiagfo gengrabupdemulac (Hoewbdtent |y each time they are

i nvol ved, a hydrogen at om orR an al kyl
3 Me Me

romthe -CR,R 2-, -NR 3-,
ver that there can only 10 be

(s D2

in which
R, represents a hydrogen atom or an SR4 or NR4Rs radical;
5 Rarepresents SR or NRgR7,
R3 represents OH, O(CO)R 14, OSiR}15R 16R17, O(CO)OR 5 or O(CO)NHR 5;

R4 and R represent, independently, an alkyl radical, a cycloalkyl, cycloalkylalkyl,

hydroxyalkyl radical or also one of the aryl or aralkyl radicals optionally substituted on

their aryl group by one or more radicals chosen from the alkyl, hydroxy or alkoxy
10 radicals,

Rs and Ry represent, independently, a hydrogen atom, an alkyl radical, a cycloalkyl,

cycloalkylalkyl, hydroxyalkyl radical or also one of the aryl or aralkyl radicals



~radical; Rl4 represents an al kyl, cycloal kyl or adamantyl radical or one of
the aryl, heteroaryl, 20 aral kyl or heteroaral kyl radicals optionazby

substituted on their aryl or heteroaryl group by one or nore radic §UN2%5

- chosen from a hal ogen atom and the al kyl, haloal kyl, nitro, hydroxy,

al koxy, al kylthio or phenyl radicals, or also R14 is such that R14- COOH

represents a natural amno acid or the -dptical enantionmer of such an am no

acid; 25 R 5, Rl16 and R1l7 represent, independently, an al kyl radical or a

phenyl radi cgltionRyGsubfiiiteShsir a1 Ellolﬁfﬂoy ofiy/ 6l Rtk Kadicar chagba TRt thk alkgdli cal or
one of the het er oar aral kyl or heteroaral kyl radicals optionally

I
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conpri si ng oRe Rio RiheedRoorpreseskdndepengiontiit each diste thevearpfinwphied v ngdregenar omat i ¢
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respectivel y ffi@i.al koxy, hydroxyal kyl, cycloal kyl al kyl and aral kyl radicals

t he al kyl,

Ris represents an alkyl, cycloalkyl or adamantyl radical or one of the aryl, heteroaryl,

20  aralkyl or heteroaralkyl radicals optionally substituted on their aryl or heteroaryl group
by one or more radicals chosen from a halogen atom and the alkyl, haloalkyl, nitro,
hydroxy, alkoxy, alkylthio or phenyl radicals,

or also Ry4 is such that R;4~-COOH represents a natural amino acid or the optical

enantiomer of such an amino acid;
25 Rys, Rig and Ry; represent, independently, an alky] radical or a phenyl radical;

Rig represents an alkyl, cycloalkyl or adamantyl radical or one of the aryl, heteroaryl,
aralkyl or heteroaralkyl radicals optionally substituted on their aryl or heteroaryl group
by one or more radicals chosen from a halogen atom and the alkyl, haloalkyl, nitro,
hydroxy, alkoxy, alkylthio or phenyl radicals;

30 it being understood however that when the compounds correspond to general sub-

formula (I);, then R, does not represent a hydrogen atom,;

or the salts of the latter.



- cycloal kyl, aryl and heteroaral kyl radicals of which have the neanings
indicated previously. By natural amno acid, is understood valine &{ I k‘

| euci ne (Leu), isoleucine (Ile), nmethionine (M), phenylal anine ( ZH 2005

asparagi ne (Asn), glutamc acid (GQu), 20 glutamine (An), histidine (Hs),

| ysine (Lys), arginine (Arg), aspartic acid (Asp), glycine (dy), alanine

(Ala), serine (Set), threonine (Thr), tyrosine (Tyr), tryptophane (Trp),

cysteine (Cys) or proline (Pro). By linear or branched alkyl having 1 to 6

carbon at onsgy iy ﬁ(yfrelﬁﬁ'éss 'd@he?@fs&' ?H!ﬂfi‘éd t1?§neaﬁ?tahl3[rle r f Wzinch&ir R %ﬂl radi@PPr opy! ,
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et hoxy and isdps oferyise gebcdi@isis @emht ianmpaicy¢lizudagiiont dyetenetda@ming@idioet hoxy
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benzof ur any| 1ing, tahisestap beb@nx&r@e‘i@yﬁs hptgrocyghic, Wb@ﬂr |am1@|smyne Of rthazinﬂyl
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(said radicals el n era a net radrcal),
‘preferably amf’ffﬁtg}’?ﬂ“ﬁpﬁ?lc IPBEE é”éﬂml{l‘?)?réPg‘P%lBtP?‘S t hi enyl rret hyl ). A corrpound of
general fornula (I) having at |east one of the follow ng characteristics 1is
preferred: 5By tlkexydiydoupakdocycmikytatlsylt avalydrend dletesaabalfyd radi¢ads, (4 jngant  R1

represents are@ﬁ'e@ﬁ@egﬁ the2d 1080y Oy &Bx RSCyE@gl'kﬁ%ikyl antP ata R ERIRALSHhaRKNROR?
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that it has ptevicesigt

By natural amino acid, is understood valine (Val), leucine (Leu), isoleucine (lle),
methionine (Met), phenylalanine (Phe), asparagine (Asn), glutamic acid (Glu),

20  glutamine (Gln), histidine (His), lysine (Lys), arginine (Arg), aspartic acid (Asp),
glycine (Gly), alanine (Ala), serine (Ser), threonine (Thr), tyrosine (Tyr), tryptophane
(Trp), cysteine (Cys) or proline (Pro).

By linear or branched alkyl having 1 to 6 carbon atoms, is meant in particular the
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl and tert-butyl, pentyl,
25 neopentyl, isopentyl, hexyl, isohexyl radicals. By alkoxy, is meant in partiéular the
methoxy, ethoxy and isopropoxy radicals, and in particular the methoxy and ethoxy
radicals. By cycloalkyl is meant in particular the cyclopropyl, cyclobutyl, cyclopentyl
and cyclohexyl radicals. By haloalkyl is meant in particular the trifluoromethyl radical.
By carbocyclic aryl is meant in particular the phenyl, naphthyl and phenanthryl
30 radicals, preferably the phenyl and naphthyl radicals and more preferentially the phenyl
radical. By heterocyclic aryl is meant in particular the pyrrolyl, furanyl, benzofuranyl,
thienyl, benzothienyl, pyridyl, pyrimidinyl, triazinyl, imidazolyl, oxazolyl, thiazolyl,
indolyl and quinolyl radicals, and preferably the furanyl, benzofuranyl, thienyl and
benzothienyl radicals. By aralkyl is meant in particular a phenalkyl radical, and
35 preferably the benzyl radical. By heteroaralkyl is meant in particular a thienylalkyl,
furanylalkyl, pyrrolylalkyl and thiazolylalkyl radical (the alkyl radical of said radicals



. 10 one of the follow ng characteristics: the conpound correspon

ot ddu
general sub-forrmula (1)1; R1 represents a hydrogen atom R2r ﬁlé M}% an
NR6R7 radical; R3 represents AN Q CO R14, OSi R1I5R16R17 or O CO) NHR18

radical. 15 Quite particularly, a conpound of general formula (I) is such

that it has at |east one of the follow ng characteristics: the conpound
corresponds to general sub-formula (I1)1e6- Rl represents a hydrogen atom
R2 represents an NR6R7 radical and preferably an NR6R7 radical in which R6

and R7 20 a ' : r:0 : I

adi cal - rav b PARE ORI RSB AR SRR P

Mor eover, R>tignyimeiyilk e preferential ly represent an NR6R7 radical in which
R6 and R7 are alkyl radicals, and in particular an NR6R7 radical in which
R6 and R7 ar a domipbyld ofrgeaéralabsnul RA) Watihg quliedse ops eff the &llovalg gharaeprigi®ent an
Q(CO NHR18 radigal. .25 Preferably also, R4 will represent an al kyl or

aral kyl radical, and R5 will represent a hydrogen atom or an al kyl radical,
or also R4 and R5 wi || formtogether with the nitrogen atom which carries
them a hef er 8cyeq @mpoppf epriegpondsigrggasral subfermulifi onal 2 8 JUN 2005 -7
menbers being chosen fromthe -CR3R9-, -NR,0-, -0- and -S- radicals.
Preferably, R3Rueprtsentsphgdropdn atomdepeNBeyhdicdach tinme it is involved, a
hydrogen atom or an al kyl radical (and preferably a hydrogen atom) and RO
wi Il represegt,R,iBeRERIENR, N, @akh. tinme it is involved, a hydrogen atom
Preferably, RROW Il represent, independently each 5 tinme it is involved, a
hydr ogen atom

1 an_al k r adi Pr ef. |y al ill.represent an
‘al kyl or aral k;# : rer:pé?ﬁer(‘:téﬁﬂ’gfla é@i%ﬁ“l %rsg%‘?lg‘éﬁeéﬁtor E)?C%@?&oﬁ 5% om or an al kyl
radical, or also R6 and R7 will formtogether with the nitrogen atom which

‘carries themMerpgteiretiply. spmpRus! efgercrapierayla (DB bsdegh theriblas ahisatier s

bei ng chogen ofi¢ ofMthé ftlowldld, chithAeristicR13-, -0- and -S- radicals. Preferably,
R, 10 will represent, independently each tinme it is involved, a hydrogen

atom or an aI,kytkﬁg&woﬂlggggyegg&llagwéeng@pgug%ﬂﬁﬁ%@lpr ef erably a hydrogen atom

or also R' and represent; once toget , an -0 (Cl-12)2-0- radical

attached on ei tltger side to .the carbon
o i represents a hydrogen atom;

e R; represents an NR¢R; radical.
e Rsrepresents AN O(CO)R,4, OSiR sR16R;7 or O(CO)NHR g radical.

15 Quite particularly, a compound of general formula (I) is such that it has at least one of
the following characteristics:

¢ the compound corresponds to general sub-formula (I)q;
e R represents a hydrogen atom;

e R, represents an NR¢R;radical and preferably an NRgR; radical in which Rg and R
20 are chosen independently from a hydrogen atom and an alkyl radical;

e Rjrepresents an O(CO)R 4, OSiR;5R16R17 or O(CO)NHR 5 radical.

Moreover, R, will quite preferentially represent an NRg¢R;radical in which R¢ and
R;are alkyl radicals, and in particular an NR¢R7 radical in which R and R; are methyl
radicals. R; will quite preferentially represent an O(CO)NHR ;3 radical.

25  Preferably also, R4 will represent an alkyl or aralkyl radical, and Rs will represent a
hydrogen atom or an alkyl radical, or also Rs and Rs will form together with the

nitrogen atom which carries them a heterocycle with 5 to 7 members, the additional



atomwhich carries it. Preferably, R13 will represent, independently 'each
time it is involved, a hydrogen atomor an alkyl radical. 15 Moreqver

will preferably represent an al kyl or cycloal kyl radical, or one ofl &H@N ZG%I
or heteroaryl radicals optionally substituted by a hal ogen atomor a

hal oal kyl or phenyl radical. Mre preferentially, R14 will represent a

cycl oal kyl radical or one of the aryl or- heteroaryl radicals optionally
substituted by a hal ogen atomor a haloalkyl radical. In a nore preferred

manner. 14 Mebbert 6RRE SRR Gofif RN KAULCR. 08 enaqel heRARENKL . 20

thlenyl or benzot i en radi ca tlona 'substitute ¥a aoen atom
Finally, R15WURIGBress M%ewiqnﬂyma@% Bpst i %@W%‘%é‘n‘?ydéq’%iﬂ PR @Ry a
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radi cal s. CcycC

adamantyl Sr aﬁméélls mﬁ@h’@ﬂaéh}’%g@fﬁ@hér w%lkyléﬁldlwét eroaryl radicals optionally
substituted by a hal ogen atom or an al kyl, hal oal kyl, al koxy, alkylthio or
phenyl radi cifeferddy els@rle(,f @ﬂEfkbfe@érit vin alky$ ov\/iafallkyll epliesent Re willyreprosehky |
radical or o f t y h o] d t t uted by
an  alkyl . fdrg en Q&n n 1%]1&361 r%hgl&b?f %lsgtﬁ‘ﬁ '[I&F‘k wilt f'o&ﬁ]%{%ﬁg eNﬁF?atE tht

repr esent onéltf@féert ﬁém ‘r)b\‘émwme?c tiewng hetgiocysdn warh i on meﬁ@éﬁscﬁlﬁéid@ﬁw%nal ly
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an ormt

ntro en..atom rr|e
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of the pyrrelkgkycarpomdriadigdl, (apd peaferablnyd hydrogephabinhyr abe Riniaoddipholli nyl
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- O (CH2) 2- O invatlieda hydtager tenh cpian elkyhredicai de to a carbon atom More
preferentially, when R4 and RS formtogether wth the nitrogen atom which

carries tlbeml\@oraﬂ/fe? RQLW ;Qefefﬂbtyr}elgreieﬁt 2}1 d]@]@?l’:}&:ba‘ll@@rdﬁlﬁéﬁér 6rﬁdif e aryl'I Il

repr esent one 1 he 'ro er az | or
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carries thema
more preferred manner, R4 will represent a cyclohexyl radical or one of the phenyl,

20  thienyl or benzothienyl radicals optionally substituted by a halogen atom.

Finally, Ris5, Ri¢ and R;7 will preferably represent alkyl radicals. In a particularly
preferred manner, one of the Rys, Ri6 and R;7 radicals will represent a fert-butyl radical
and the other two will represent methyl radicals.

Finally, R;s will preferably represent an alkyl, cycloalkyl or adamantyl radical, or one
25  of the aryl or heteroaryl radicals optionally substituted by a halogen atom or an alkyl,

haloalkyl, alkoxy, alkylthio or phenyl radical. More preferentially, Rz will represent a

cycloalkyl radical or one of the aryl or heteroaryl radicals optionally substituted by an

alkyl, alkoxy or alkylthio radical. Still more preferably, R;s will represent one of the

phenyl, thienyl or benzothienyl radicals optionally substituted by an alkyl, alkoxy or
30  alkylthio radical.

Moreover, when R4 and Rs form together with the nitrogen atom which carries them a
heterocycle with 5 to 7 members, the NR4Rs radical preferably represents one of the
pyrrolyl, piperidyl, piperazinyl, morpholinyl or thiomorpholinyl radicals optionally
substituted by an alkyl radical (the latter being preferably a methyl or ethyl radical, and

35 more preferentially a methyl radical) on one of its carbon or nitrogen atoms, or by an



- heterocycle with 5 to 7 nmenbers, the NR6R7 radical preferably represents one
of the pyrrolyl, piperidyl, piperazinyl, norpholinyl or thionorphoRiSnyUN 2005
radicals optionally 10 substituted by an al kyl radical (the latter

- preferably being a nethyl or ethyl radical, and nore preferentially a

met hyl radical) on one of its carbon or nitrogen atons, or by an

-0 (CH2)2-0- radical attached on either-gside to a carbon atom Mre
preferentially, when R6 and R7 formtogether with the nitrogen atomvvhich

carries t hem(?‘&(?ﬁ%)gbogycﬁca? att%w.MhEé] oR eEtR%x ?15@3 %‘gg gl'bOB Q?onll\"ﬁa% r@fglj]e%ﬁéll

repr esent one razin
t hi onor phol | Wh¢n Rag |f9nmﬂgptbﬁraw1yth§ @Bsqcpla a&oguwlmyh azﬁrlgﬁ tiasm a hﬁ@énc&%lp ( t he
latter prefegaRlsyobemnB@bes,BE NRL,RY adiceat)ll Q@re@éiﬁ oﬁé of 'Eh‘é Rablopigridi,t rogen

g;gg}sl blgel :,]B%{)Fe:]rnglln ngl%%'h@@r?y? bﬁ'll rggr%flcﬁlnyﬁ adnglS opt?onaﬁy s&mntl{?lgedqb?'rgr)l (iis
12- di i sopf opyddamai (loeriatttrybeins prefekaply 8 n@:thyd rddical)edr erexefpentagopadr quitrdgeR. 2.

1.01, 1. 05, 1. @3,,13] hept adec-1(17) - ene- 11, 16-di one; -

12-di met hyl am no- 3- di net hyl am nonet hyl -1 | - hydroxy- 8- net hyl -
5,9,15-trioxatetrac 02' 6:.0% 14- di one; -
T2 benzyl (neSHPI RS Be BEE, PR m%@w?rﬂ%in 1o e SR by - 25
5,9,15-tri oxactextor:meywﬁtb[Slm Rme¢mba’s,6the® &RkB} k@xaﬂeﬁﬂ&ﬂﬂﬁ@m@mﬁs 4nd daf Beone; -
11- hydr oxy- 8 I I | g ly
5,9,15-tri oxa etI?Da/tcpll%:e%gW p?;%% H%P 1% Ig%ogﬂ?otl h%xadec onréylgad:galcser?éuona - di one;
- 12- di mefhy PGPy fﬂégﬁabﬁ*s‘: ifSHRE TSROy being 8 mstipd R eyl Ty §ﬂi|ac51

11.2. 1. 02' 6. @®rd prcteecntididyca (k6 yadenad-oh, ohé-ocﬂntsmerbon 80nitrogen atoms, or by an

11- hydr oxy- 3, 1Y, t hyl:pi.per o) 5 ycl o]
11.2°1.02 6.0 (?16]]?}3 xjadllsﬁ ag? }%ﬁ 4 élﬁlep?d’: gb ) éarbo% o> Mdkd 8?&?&&&1aﬁ§:

11- hydr oxy- 3“@6@13@% K1 form t?%FFthWi‘tBﬁWd’lgo@nf@r% phish saries Hhelpa hgperocycle

11. 2. 1. 02' 6. @%thls e xadders e MYRe natich] d4H dépperent cheDI IR A, piPeriddl,hyl

112 102 SR RGN 1&%’4("%32%%?%1“2 ?ad@stgphgffﬁ&%%%ﬁ%‘%[ e,
12- (4- benzy| prdiel (e daster prefesghly S%ipe 3, maet 1rﬁ§@1ﬁz}} on one of its carbon or n1 ogen

atoms.

The invention relates in particular to the following compounds described in the
examples:

20 - 12-diisopropylaminomethyl-7-methyl-3,6,10,15-tetraoxapentacyclo
[12.2.1.0**.0>7.0>*|heptadec-1(17)-ene-11,16-dione;
- 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0*¢.0%!Jhexadec-13(16)-ene-4, 14-dione;
- 12-benzyl(methyl)amino-3-benzyl(methyl)aminomethyl-11-hydroxy- 8-methy1-

25  5,9,15-trioxatetracyclo[11.2.1 0%6.0% ‘o]hexadec 13(16)-ene-4,14-dione;
- 11-hydroxy-8-methyl-12-morpholino-3-morpholinomethyl-
5,9,15-trioxatetracyclo[11.2.1.0*%.0*'%Thexadec-13(16)-ene-4, 14-dione;
- 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%%.0%'%Jhexadec-13(16)-ene-4,14-dione;

30 - 11-hydroxy-3,8-dimethyl-12-(4-methylpiperidino)-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08’]0]hexadec-1 3(16)-ene-4,14-dione;
- 11-hydroxy-3,8-dimethyl-12-pyrrolidino-
5,9,15-trioxatetracyclo[11.2.1.02.0%'*Jhexadec-13(16)-ene-4,14-dione;



—

5 5,9,15-trioxatetracyclo[11. 2. 1. 02' 6. 08" 10] hexadec- 13( 16) - ene- 4, 14-di one;

- - 11- hydr oxy- 3, 8-di net hyl -| 2-pi peridino 5,9, 15-tri

oxat et racycl o[ 11. 2. 1. 02, 6. 08. 1] hexadec- 13(16) - ene- 4, 14-di one; - 7§ JUN 200
12- (1, 4- di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl )-11- hydroxy- 3, 8-di net hyl -
5,9,15-trioxatetracyclo [ 11.2.1.02'6.08 1 ]hexadec-13 (16)-ene-4, 14-di one;
10 - 11- hydroxy- 3, 8-di net hyl - 12- nor phol i no-
5,9,15-trioxatetracyclo[11. 2. 1. 02' 6. 08'-20] hexadec- 13( 16) - ene- 4, 14- di one;
11-(tert-butyldimethylsiloxy)-12-di net byl am no- 3, 8-di net hyl -

5,9, 15-tri oxagtﬁ}tlrquygg,&(){y 1%. dglng{hga@,@l%xg. ] hexadec-13 (16) - ene- 4, 14-di one;

:5 S §5d![ P?E)Q é%ﬁ%%@g?)%yr%%l[ﬁ g?é éd(g%xi‘%ﬁcﬁé&a?g' 1%31116) en-11-yl acetate; -

3, 8-di net hyl 4j;2>e(1dhn¢mtthyjllp‘ueper| di no) - 4, 14-di oxo-| | - phenyl car bonyl oxy-
5,9,15-trioxatetracyclo[ 11.2.1.02'6. 08’ 1 ] hexadec- 13 (16) ene; - ethyl

3, 8-di met hyl = lé(%bﬁnﬁﬁPlﬁWCbm)elrlr}t}ﬁd%)’ =38-dinegiybx o-

5,9, 15-t ri oxab abrasealytio] £1.4.1 02 &' Q8xiddeersangend-3(14@onen- 1 | -yl carbonat e;
20 - 11- hydroxy-12-i sobutyl sul phanyl - 3-i sobut yl sul phanyl net hyl - 8- net hyl

5, 9, 15- t r i oxat ehydnasped, ®dindeth2-12:-p0Rridi®8" 1 ] hexadec- 13 (16) - ene- 4, 14-di one;

11- hydroxy- '39'1%‘%9&&’&1% Ry h o3 @ h&%ﬁl{]}ﬂz,ud% ene 414 dione;
5,9, 15- trloxatetracyc o['11.2.1.02"6. exadec- 13] -ene- 4, 14-di one; -

12- (di met hyl am- moa-di%xiiscék irbiy!57dbe Byl nmggadray'éy 589111415th§rltl oxatetracycl o[ 11. 2.
1,025, 08 10U IGH etk sl P0rke b BB e e
5,9, 15- tr oxatlpm;(?g)épﬁ g%ﬂn][et 111201%0,24(931 ol] hexadec-13(16)-en-1 | -yl acetate; -

12- (di rret yl am no

5,9, 15-tri oxa étSrtaeVéqt@fy_Lfio[él lé)z 8. dhexfﬁﬁek%b@ceni‘é‘(lf&m@n | 1-yl 30

cycl ohexaneca g (| 1]% di }g t hyl -4, 14- di oxo-
5,9,15-trioxa Egr(’)e/{(l:)u ?d"[nitfy i Y gﬁ réﬁ%ﬁrﬂlélx T3P rTEG) en-11-yl
4-f 1 uor obenzééﬂéqug@tq}w@cﬂmg2 1 Jhexadec-13(16)-ene-4,14-dione;
12(d|rrethylamn% 8d é4dox
5,9, 15-tri oxatz’(-,gfcf E‘g}f lm?hglllp@’?l iﬁﬁlﬁé%adec 13(16)-en-1 |-yl
hept anoats; 5,9,15- trloxatetracyclo[ll 2.1.0%%.0% lO]hexadec 13(16)-en-11-yl acetate;
- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-11-phenylcarbonyloxy-
5,9,15-trioxatetracyclo[11.2.1.0*.0%!%Jhexadec-13(16)-ene;
- ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[1 1.2.1.02‘6.08’10]hexadec-13(16)-en-1 1-yl carbonate;
20 - 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0%' hexadec-13(16)-ene-4,14-dione;
- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0*%.0%!%hexadec-13(16)-ene-4,14-dione;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
25 5,9,15-trioxatetracyclo[11.2.1.0%%.0%'"Thexadec-13(1 6)-en-11-yl benzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0*%.0%'%Jhexadec-13(1 6)-en-11-yl acetate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0*.0%!|hexadec-13(16)-en-11-yl
30  cyclohexanecarboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%%.0%!|hexadec-13(16)-en-11-yl 4-fluorobenzoate;



/
{
l.

P S 2?31921?%@%@%%@03%3%%‘%
|

. - 12-(di et hyl am no) - 3, 8- di net hyl - 4, 14- di oxo-

5,9,15-trioxatetracyclo[11.2.1. 02" 6. 08" 10] hexadec-13(16)-en-11-yl 94 ﬁfJN 2005
(trifluoronethyl)benzoate; -

- 12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15 tri oxatetracycl o[ 11. 2.

1. 02, 6A8' 10] hexadec-13(16)-en-11-yl 2-thiophenecarboxyl ate; -

12- (di met hyl am no) - 3, 8-di net hyl - 4, 14- di.ox0- 5, 9, 15-

trioxatetracycl o[ 11.21.0' 6. 08' 10] hexadec-13(16)-en-11-yl

3, 3-di net hyl bys ar. : A VA

127 (i et hyl a0 @g‘ﬁ%%@d‘?@t’gh‘il?@tﬂyﬁ}‘ElFlc??é%- 5 9 15-

trioxat et r acy8llaftiaxatetracyyias] hB1 9] Hex Aersadersi3(BY)=earl1hil bgptanpatsenz ot hi ophene- 2-
car boxyl ate; - - (di met hyl am.no) - 3, 8-di net hyl - 4, 14- di oxo-5, 9, 15-

trioxatetr acyH'é%”fétg%l?‘T? %%%%@Vhi&gﬂ’ée 13(16)-en-11-yl 2-furoate; 15 -
12- (di net hyl agilda)iedtdracichat hy.l .04°.(*AY nixeda- B(5)%h-11-yl 4-

trioxatetcacygholh Bz §i1P8' 10] hexadec-13(16)-en-il -yl 5-nitro-2-furoate;
- 12-(di mget hgtﬁa%rn&‘)e@\y%%%e- é(?a;[rét hyl - 4, 14-di oxo 5,9, 15-tri oxatetracycl of

i% (2d1 0t2'hG|. 0824&“‘3*‘3&%7@%&?%@?‘éJ:di"ix"'ﬂzdél52't hi enyl acetate; -

- I e m no) - o, .0=-dl .l 1O - al . .

520t Soer 1 xR Rut ATE M oty B R eRata! T ambpnesabprsgp:
h t at @_q:7 B A B LRy k-an :

Ch oty 6 Al kiR s,

c] oxi r enol f | SietelpErEIoldes- h0'g.0/ [ Thexedsptl 30 G-gh-p hrrh3 P lipesaviaytanoate;

h’%gégé{aﬁg‘ﬁﬁfﬁhgd;ﬁ hi en- 2-yl car bamat e; 25

- 8- (di met hy Itoexeretyeyslof0ia2. .67 it ‘hekadec 83 Hicrewd doh hperaothigpheraet-henof ur of 3, 2-

c] oxireno[f chrb@XAgY. € | oundecin-9-yl 2-methoxyph eny |carbamate; -

8- (di met hyl am no)-3,10a -di net hyl - 2, 6- di oxodecahydr o- 4, 7- met heno- f ur o[ 3, 2-
c] oxi r eno[ f ] exag¥ialetyngend) s, Rditlethd (-t hydxobd, @) phenyl car bamat e; -

e (i met ! gl el -1 D2t R, 4 opYgAARY O T- ot henof ural 3, 2- 3o

c] oxireno[ fl oxacyc ndecr n-9-yl ) enyl carbamate; -
8- (di met hyl amiingYindmyRainglimidein24Gadiiceodeeahydr o- 4, 7- met henof ur of 3, 2-
c] oxi renol 1] gxacyeh Qungecs Mo il el ol G AT S SR el 2005 - 11

- 12~(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%°.0%'*Jhexadec-13(16)-en-11-yl 2-thienylacetate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-

20 5,9,15-trioxatetracyclof11.2.1 .02’6.08’10]hexadec-l 3(16)-en-11-yl phenoxyacetate;
- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
c]oxireno[floxacycloundecin-9-yl 4-tert-butylphenylcarbamate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-
4,7-methenofuro[3,2-c]oxireno[floxacycloundecin-9-yl thien-2-ylcarbamate;

25 - 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro{3,2-
cJoxireno[fJoxacycloundecin-9-yl 2-methoxyphenylcarbamate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-furo(3,2-
cJoxireno[floxacycloundecin-9-yl 2(methylthio)phenylcarbamate;
- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro(3,2-

30  cloxireno[fJoxacycloundecin-9-yl 2-ethoxyphenylcarbamate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro(3,2-

cJoxireno[f]oxacycloundecin-9-y! thien-3-ylcarbamate;



. 8- (di met hyl am no) - 3, 10a -di net hyl - 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
c] oxi reno[ f ] oxacycl oundeci n-9-yl 1-benzot hi en-3-yl carbamate; -
8- (di net hyl am no) - 3, 10a -dinethyl-2,6-dioxodecahydro-4,7-nethen04%ﬁwwwﬁ%ﬁ
 c] oxi reno[ J] oxacycl oundeci n-9-yl N-(ter-butoxycarbonyl)glycinate; 5 -
8- (di nmet hyl am no) - 3, 10a -di net hyl - 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl t hi en- 3-1yl acetate; -
8- (di net hyl ami no) - 3, 10a - di net hyl - 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
c]OX|reno[f]o I
8-(d|nethylan§ 8%&§8¥§gﬁﬂdﬁnﬂ %h}ﬁﬁpggéﬂ%gggggéﬁéé?gﬁ%&%&%%?henofuro[3 2- 10
c]OX|reno[f]6%&6%&UkmﬂﬂﬁﬁwwgmygﬂhP@@W@H@WB'E ke é%ﬁmate
8- (di met hyl a t of uro[ 3, 2-
o oxi renof 11 6RAG A RRER: bGP aRR o) Ba pAETaslS
8- (di net hyl arzn]qm)ancf{f]d)@ayclaﬂjndmimwyl N—(&4dﬁu®xm@ebxmly9glyanﬂ¢7 met henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl 1-adamantyl carbamate; 15
8- (di met hyl amidrgimeshylamgino)dd, Hat- ﬁgmeﬂzfl@ 6&1@5@@6@@%9&rhmethen0fum[3 2-
4, 7- met henof w&fidnalf|6d0xdin@iaedif-bax asact-oueddesi n- 9-yl 2- napht hyl carbamate; -
8-(dinmethylamno)-3, | GCa -dim
et hyl - 2, 6- di oxXedeuczlipainioe )3, mmhmmwzfaﬂio{c&e@hydl]oe@d—mﬁmnoﬁmp,2-

[J] O.XacyCl Ougﬂ@&x‘)eﬁ'o O)Yacilclgunni@&ﬁ‘)%tl%lenzg)l OXO lacﬁtli't‘gny | carbamate; -

8- (di nmet hyl ani no) - 3,'10a” - di net hyl™-2, 6 fo-4, 7- met heno-fur o[ 3, 2-
20 c]oxir enO[-fsl(@ﬁﬁ&ymr@luaﬂwamdﬂnatﬂlyla @dldxm&ﬁgammaﬁwt@a@mwmze; as well as

their sal he N ent| Ult Lcul arl ates to the foll ow ng
comounds' B R R R s e

15,9, 15-tri Oxatse{d'hﬁ&b(ﬁ&%&)l_% 20a %an&hﬁ 2%&9&&&%@1%04 i%{eﬁﬁhoﬁﬂﬁ 4. 14-dione; 25

- 11- b -

5,0, 1(5t'? Hoxg& &581‘%?’310‘1“‘{( cyl& 9@5-563116”5}1@%“???&13%@@“%( 16) - ene 4, 14-di one: -
12-(d hyl |

ST XXZ{@e@%ﬁ{fmﬁﬁ%@% el P fodecaydro-4 Tmehenofira s o

- 12- (di nmet hydlexienelylozacgclanaseipnytyl4; aﬁam@lmtblxe@rb@nge,ls 30

tri oxat et acyel o1, 2,102, 6,08, 1L pexagee A3 o)z en- 1

cyclohexaﬁkcar
12- (di net hyl ah¥-neyhe80fBrofi3, 2reidxirbroff]dxdeyhil@mdecan-9;yl 3-naphthylcarbamate;

trioxatetracyclo[11.2.1.02'6.08' 10] hexadec-13(16)-en-11-yl 4- quorobenzoate;
- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-

cloxireno[floxacycloundecin-9-yl 2-fert-butyl-6-methylphenylcarbamate;
- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
20  cloxireno[f]oxacycloundecin-9-yl 2,5-dimethoxyphenylcarbamate;

as well as their salts.

The invention quite particularly relates to the following compounds:

- 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08’1°]hexadec- 13(16)-ene-4,14-dione;

25 - 11-(tert-butyldimethylsiloxy)-12-dimethylamino-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0%'°Jhexadec-13(16)-ene-4,14-dione;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%°.0%!°Thexadec-13(1 6)-en-11-yl benzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-

30 trioxatetracyclo[11.2.1.0%6.0%!"Jhexadec-13(16)-en-11-yl cyclohexanecarboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
trioxatetracyclo[11.2.1 .OZ’G.OS’IO]hexadec- 13(16)-en-11-yl 4-fluorobenzoate;



2 8 JUN 2005 -12 - 12-(di nmethyl am no) -3, 8-di net hyl -4, 14-di oxo-5, 9, 15-
trioxatetracyclo[11.2.1.02'6.08" 10] hexadec-13(16)-en-11-yI

2-t hi ophenecar boxyl ate; - I2-(dinethylanino)-3,8-dinethyl-4,14-di3£bﬂ@l@%15
trioxatetracycl o[ 11.2.1.02'6.08 1 ]hexadec-13 (16)-en- | | -yl

3, 3-di net hyl but anoate; 5 - :

12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di exo- 5, 9, 15-tri oxatetracycl o[ 11. 2. 1. 02
'6.08' 10] hexadec-13(16)-en-1l-yl 1-benzothi ophene-2-carboxylate; -

8]- (di met hy |[ an QQ()dn??eﬂllﬂQﬂiém}is,%ﬁrHéqu%,?r-&l?pa@,td,q;;ahydr I0 4, E- rret henof ur o[ 3, 2-

c] oxireno oxacyclqundeci Bz 9, -tent - but y] phenyl car bamat e; -

8- (di et hyl an%fﬁbﬁt@tgiciig%ﬂlﬁilrpet-awlh?faé@‘di%}gaf‘é‘cla}hgér%loﬂﬁ%e R ur o 3, 2- 10
c] oxi reno[ f] oxacycl decins 9-yl 2- et phepyl.carbanmate; as well as their
salts. As regéﬁ%ém?%%ﬂ?EWPE&%f%EéﬁgéﬂﬁgéB%'Qééﬁéral formula (1), the

mal eates, f uneoattescycloidi AdrEsal pheorrees3@hdemldyiGehilioritydmtagpateonpounds  of

general fornula 51) are preferred, and in garticular t hose desgg&@ﬁd in the
exanpl es, Hanel 2y :dl@ghylamlno)-?a,8-d1methy1-4,14-d10x0— ,9,15-trioxatetracyclo[11.2.1.0™".

11- hydr oxy- 3, Bexddearei3ind)-ed-1144 dibexaitborthedd?2caboxaditet r acycl o[ 11. 2. 1. 02" 6. 08' 10
] hexadec- 13(16)-ene-12-yl (di met hyl ) ammoni um nal eate; -
11- hydr oxy- 3, 88-tiimethilaining)-84.0d i ioethsl-Bé-tBxpddcauiret 7austednofural32: 1. 02' 6. 08' 10

] hexadec- 13( dRXir&@BFT0kdcy¥loublddeRHes- M-)eam%n' fchBROALS; -
11-hydroxy-3,§-dine?%ylyﬁfl4-éioxg-5,9,l -%??%Qatetracycl0[11.2.1.02'6.08'10
] hexadec- 20 18{dimpthglaeriid-3yll0é ddinethil/? b alinxoddcdhydiet [TanaketopheAgt e; -

11-{[tent-put i i ox Y37 12=- ( di 1.00) - 3, 8-di net hyl -5, 9, 15-
trioxatetchygkgﬁ%%ﬁ¥g¥%%§hg%%kl%yﬁaé%gég%g§@%¥%?g§he-4,14-dione

hydrochl oride; and -
12-(dinethylaﬁ%Wﬁ?gﬁ?%zﬁWﬁethyl-4,14-dioxo-5,9,15-trioxatetracyclo[11.2.1.02
'6.08, 10] hexadec-13(16)-en-11-yl 2-thi ophenecar boxyl ate hydrochl oride. 25 A
subj ect of thdsirageeds thersalts ofiksopaunds ob gpwtaidernofla gontheahaléasespiibrpartey,’ 2B

JUN 2005 13 geMﬁneslﬂ'phEnaQs and hydrochlorides of compounds of general formula (I) are

preferred, and in particular those described in the examples, namely:

15 - 11-hydroxy-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo[11.2.1 .02’6.08’10]hexadec-
13(16)-ene-12-yl(dimethyl)ammonium maleate;

- 11-hydroxy-3,8-dimethyl-4,14-dioxo-5,9,15-trioxatetracyclo[11.2.1.0%.0%'“Jhexadec-
13(16)-ene-12-yl(dimethyl)ammonium fumarate;

- 11-hydroxy-3,8-dimethyl-4,14-dioxo-5,9,15-trioxatetracyclo[11.2.1 .02’6.08"0]hexadec-
20 13(16)-ene-12-yl(dimethyl)ammonium methanesulphonate; '

- 11-{[fert-butyl(dimethyl)silyljoxy}-12-(dimethylamino)-3,8-dimethyl-5,9,15-
trioxatetracyclo[11.2.1.0%¢.0%'%hexadec-13(16)-ene-4,14-dione hydrochloride; and

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-trioxatetracyclo[11.2.1.0%€.0*'%)
hexadec-13(16)-en-11-yl 2-thiophenecarboxylate hydrochloride.

25 A subject of the invention is also the compounds of general formula (I)'



.00 R (I)" corresponding to general sub-fornulae (1)'1 and (1)'2 R3 O Me
OOM R'". O OOO0OO0O 4,0 OR (I)'"=(1N)"2 in which R repre§ﬁg%§bm%

hydrogen atom or an SR4 or NRARS5 radical; 5 R2 represents SR6 or ;

represents OH O COR 4, Q(CO OR14, or OSi R1I5Ri 6R17. R4, and R6 represent,

i ndependently, an al kyl radical, a cycloal kyl, cycloal kyl al kyl,

hydr oxyal kyl radical or also one of theimaryl or aral kyl radicals optionally

substituted on their aryl group by one or nore radicals chosen fromthe

al kyl , hydroxy or alkoxy 10 radicals, R5 and R7 represent, independently, a

hydrogen atom an al kyl radical, a cycloal kyl, cycloal kyl al kyl,

hydr oxyal kyl radical or also one of the aryl or aralkyl radicals 2 8 JUN

2005 -14 optionally substituted on their gyl group by one or nore radicals

chosen fromthe al kyl, hydroxy or alkd% sradicals, R4 and R5 being able to

formtogether with the nitrogen at F arries thema heterocycle with

5 to 7 menbers, the additional nenbérs being chosen fromthe 5 -CR8RO-,

-NRlo-, -0- and -S- radicals, it be/mg und s&iod however that there can

only be one nenber chosen from or »= injsaid heterocycle, and R6 and

R7 being able to formtogether with i®e ni en atom which carries thema

heterocycle with 5 to 7 nmenbers, the additg onalgnmenbers bei ng chosen from

t he

@’

corresponding to general sub-formulae (I)’y and (I)’2

@’ @2

in which
R, represents a hydrogen atom or an SR4 or NR4R s radical;
5 Ry represents SRg or NRgR7,
R; rei)resents OH, O(CO)R 14, O(CO)OR 4, or OSiRsR R 7:

R4, and Rg represent, independently, an alkyl radical, a cycloalkyl, cycloalkylalkyl,

hydroxyalkyl radical or also one of the aryl or aralkyl radicals optionally substituted on

their aryl group by one or more radicals chosen from the alkyl, hydroxy or alkoxy
10 radicals,

Rs and Ry represent, independently, a hydrogen atom, an alkyl radical, a cycloalkyl,
cycloalkylalkyl, hydroxyalkyl radical or also one of the aryl or aralkyl radicals



-CR, R12-, -NR13-, -0- and -S- radicals, it being understood however that
there can only 10 be one nenber chosen from-0- or -S- in said heterocycle,
Rs, Ro, R1 and R 3 represent, independently each tinme they are in¥pljyRdosa
hydrogen atom or an al kyl, al koxycarbonyl or aral kyl radical, RO and R12
representing, independently each tinme they are involved, a hydrogen atom or
each of R9 and R12 being able to formrespectively with R8 and Rl an

-0 (CH2) 2-0- 15 radical attached on either side to the carbon atom which

s o | el SfAfled B meB U oY oRLEORAL HAGUEY SR Bl JIBET PO

i nvol ved, a hydi@@g@rﬁi“@ﬁbmdéﬂﬁlsan alkyl radical: Rl4 represents an al kyl or

cycl oal kyl r?&“aﬁ&'& Qfem@%leo{o fohﬁ t@deyler Wi @E Q@tmglem affwiiich Qfries 2em a
het er oar al ky al s het er oar yl

al | t te h
o1 oup. by ond "BFOCHE SPobital N G g iyl
hal oal kyl 5 nr€R&Ro-, ABIroax- amd Salrktm}s rtabdmgainée,:rsm@homr thatthRtZan eplyesent ,

i ndependent | y¢ o@é‘mé’rhﬂféf'chés@%%ﬁ' -09br &- mma&@&%&al it being understood
however that wh e conp ;nds correﬂsagnw]c;}1 ener al sub 25 formula (1)'2,
then R does 2Ad b RyImbHeRTE B theMItasen alopy whigh cHHEs Peffer . A

subj ect of t hetefoay@ntwitinSits ahsmbeise theoafuiitiondls nembgenediny clioemmiiloan (ht) " 2 8
L
10 beone member c osen from -O- or -S- in said heterocycle,
Rs, Rig, Ryy and Ry; represent, independently each time they are involved, a hydrogen
atom or an alkyl, alkoxycarbonyl or aralkyl radical,
Ry and R;; representing, independently each time they are involved, a hydrogen atom or
each of Ry and R, being able to form respectively with Rg and R;; an -O-(CH_)>-O-
15  radical attached on either side to the carbon atom which carries them, such a radical
only being present however once at most per NR4Rs or NRg¢R; radical,

represent, independently each time they are involved, a hydrogen atom or an alkyl
radical;

R4 represents an alkyl or cycloalkyl radical or one of the aryl, heteroaryl, aralkyl or
20  heteroaralkyl radicals optionally substituted on their aryl or heteroaryl group by one or

more radicals chosen from a halogen atom and the alkyl, haloalkyl, nitro, hydroxy or
alkoxy radicals;

Ris, Ris and Ry7 represent, independently, an alkyl radical or a phenyl radical;

it being understood however that when the compounds correspond to general sub-
25 formula (I)’,, then R; does not represent a hydrogen atom; A

or the salts of the latter.

A subject of the invention is also the compounds of general formula (I)*’



04,0 (1)"1 (1)"2 in which 5 R represents a hydrogen atom or an SR4 or
NRARS radical; R2 represents SR6 or NR6R7; R3 represents OH Q CO R 4,
Q(CO) OR14, or OSi Ri5R16Rlr R4, R5, R6 and R7 represent, independepgl y 9805
hydrogen atom an al kyl radical, a cycloal kyl, cycloal kyl al kyl,
hydr oxyal kyl radical or also one of the aryl or aral kyl 10 radi cal s
optionally substituted on their aryl gr-asp by one or nore radicals chosen
from the al kyl, hydroxy or al koxy radicals, R4 and R5 can formtogether
with the nitrogen atomwhich carries thema heterocycle wth 5 to 7
menbers, the additional nenbers being chosen fromthe -CR8R9-, -NR1O, 2 8
JUN 2005 16 -0- and -S- radicals, it being understood however that only one
nmenber chosen from -0- or -S- can be foungie n said heterocycle, and R6 and
R7 can formtogether with the nitrogen 8gm which carries thema
heterocycle with 5 to 7 nenbers, th ek nal menbers being chosen from
the 5 -CR11R12-, -NR13-, -0- and - it being understood however
that only one nenber chosen from - -S7+¢an be found in said
heterocycle, Rs, R o, Rll and Rl € i Ndependently each tinme they
are involved, a hydrogen atomor an &l kyl, oxycar bonyl or aral kyl
radical, RO and R12 representing, independgntlygach tine they are involved,
a hydrogen atomor 10 each of RO and R12 san formwith Rs and Rl1l
respectively an -O (CH2)2-0- radical attacRed on either side to the carbon
atom which carries it, such radical however only being present at nost once
per NRARS or NR6R7 radical, represent, (Ipdependently each tine they are
involved, a hydrogen atomor an al kyl radical; R14, R15, R16 and R17
‘represent, indepen ggﬂéhyme?mﬁﬁg§ggﬁﬂn@5@ 9HQBinky| radi cal or one 15 of
the aryl or aral Kyl radicals optionally substltuted on their aryl group by
one or nore radicals chosen fromthe al kyl, hydroxy or al koxy radicals; it
bei ng under st ood however that when the conpounds correspond to the general
sub- fornula (1)"2, then R} does not represent a hydrogen atom

30 Me 0 Me

M D2
in which
5 Ry represents a hydrogen atom or an SR4 or NR4Rs radical;
R, represents SR or NRgR7,
R3 represents OH, O(CO)R 4, O(CO)OR 4, or OSiRsR16R 7

R4, Rs, R¢ and Ry represent, independently, a hydrogen atom, an alkyl radical, a

cycloalkyl, cycloalkylalkyl, hydroxyalkyl radical or also one of the aryl or aralkyl
10  radicals optionally substituted on their aryl group by one or more radicals chosen from

the alkyl, hydroxy or alkoxy radicals,

R4 and Rs can form together with the nitrogen atom which carries them a heterocycle

with 5 to 7 members, the additional members being chosen from the -CRgRo-, -NR¢-,



- quantity of a conpound of general formula (1), (1)' or (1)" or o

N

. or the salts of the latter. 20 The conpounds of the present invention can

i nhibit abnormal cell proliferation in a patient, for exanple a manmal such
as man, by administration to this patient of a therapeutically e?%eﬁmim{ﬁ

a
pharmaceutically acceptable salt of such a conpound. The conpounds of
general fornmula (1), (1)' or (1)" have-am anti-tunoral activity. They 25
can be used for the treatnent of tunors in a patient by adm nistration to
said patient (pfaga tm R bEALAerEOILEINE: BHATH bl RbrBeiCaBRAAS Of
gener al forrru an Egciy 1?? o del? Y grhar rracgéuteic 111?‘;/ accept abl e salt
of such a corfy pé i i }teéﬁwgeor cancers include cancers of the

oesophagus, sﬂdomaiﬁd RNCES fore Sogether twdth tHeUsiGragenC atsint whlchpmﬁgsmheml ar ynx,
! ung, col on, Pge&'ggﬁ e watgrél Itc%( 7ui[ngrrn{)érs C{?lr pa%ﬁltl%ngorrgr%f;ery rlr)‘eln V C%Sfr?lgothp rostate,

testicles, I sSues,

skin, fors exchRmple nﬂRasnm@asande)?eSadmifsalltnbmﬁju@@mtfrodl hQ’f@lerottht eylytoBm as
wel | as cancglem8ér dhb&n oy Riod.s- Icﬁyk@mm mHQQ]QJéte@oo?cl@' sease Iyrmhorras ot her
than those o I—xg q{;l n@ di sease, I%, n%E rTE * ? d28 JUN 2005
17" They can RS e LBy TPBF<phndep ntrclbfmsd Softt et Af e by

i nhibition oﬁtomlm anh&nbﬁlﬂ(algs@hﬂban)éwr erfdkkwl edmapl e in trypanosom a or

| ei shmani a i R ?ﬁﬂes@ﬁtl }’mhéﬂ%h@n&ly Qith tRe ﬁ@ar@h%%@'ﬁy@ﬁé@@a@& dror
exarrplelnma sq. the reatrrent of VII‘? 86@1“-%”8@?

di seases.!05 T s %Hﬁieﬁvlcé‘% o vt h%s o uRReeBtelt AR -PHGERe s iadedt abl e

f or phar naceuattiched onusiéher sife sauthe eaﬂ)ombtohhwhncn\mmm ansuch ridiet ebwever ahlgo, as

medi canents, b&gggfegémgma ofe AERGLRL or LRI edl] deprebdnl, in@perdedily BfCT [ bed |

previ ously or ar naceut y accep e _sa so relates to
phar maceut i c&Fneé]EﬁYﬁ&lint"i’lb‘?i% éb‘?f?éﬁnrﬁt%o’fﬁbaé]@’ &¥tissbunds or their

phar maceutically acceptable salts. A further subject of the invention is the
use of t heseRl)ReHpRpomdRs; wpresdngiindepbraienths e biydogéd gtomcmk)alndcébcaisaﬂ as in

order to jgroduge JRAL %ﬁ[ﬂgﬂa’ﬁl fs%ﬁ&ﬂ‘ﬁ? sﬁlﬁ%ﬁhﬁ@&' & tﬁe Pla\l?l E B AS 6SmeRNd 1 N

particular to tr at di seases due bnor mal ratlon(ln
particul ar c&d C@PseatWQWB%&]lké]rﬁB%‘?rg"y %éﬂ?oéﬁ”r% rpl asia of the prostate
and fibroses), as well as viral diseases and parasitic diseases, in

particul ar thb@@lg:m@sewowlowcmdza@whsn (tfeqrompruants|cerraspbad toethe gcnemlcstlb-st s (for

exanmpl e 15 difs&a$e§) gaﬂ.l@@ﬁ s ABERBRNt a Fjdedeh Yiont he i nvention relates to
the use of the conpounds

or the salts of the latter.

. 20  The compounds of the present invention can inhibit abnormal cell proliferation in a
patient, for example a mammal such as man, by administration to this patient of a
therapeutically effective quantity of a compound of general formula (I), (I)' or ()" or

of a pharmaceutically acceptable salt of such a compound.

The compounds of general formula (1), (I)' or (I)'"' have an anti-tumoral activity. They

25  can be used for the treatment of tumors in a patient by administration to said patient of
a therapeutically effective quantity of a compound of general formula (I), (I)' or (I)'"' or
of a pharmaceutically acceptable salt of such a compound. Examples of tumors or
cancers include cancers of the oesophagus, stomach, intestines, rectum, buccal cavity,
pharynx, larynx, lung, colon, breast, cervix uteri, corpus endometrium, ovaries,

30 prostate, testicles, bladder, kidneys, liver, pancreas, bone, connective tissues, skin, for
example melanomas, eyes, brain and central nervous system, as well as cancer of the
thyroid, leukemia, Hodgkin’s disease, lymphomas other than those of Hodgkin’s
disease, multiple myelomas and others.



.of general formula (1), (1)" or (1)" described previously or their
pharmaceutically acceptable salts for preparing a nedi canent intended to
treat diseases of bacterial origin. By pharmaceutically acceptablngalt d?
meant in particular addition salts of inorganic 20 acids such as UN 200
hydr ochl ori de, hydrobrom de, hydroi odi de, sul phate, phosphate, di phosphate
and nitrate or organic acids such as acgtate, naleate, fumarate, tartrate,
succinate, citrate, |lactate, nethanesulphonate p- toluenesulphonate panpat e
and stearat«sa[gl The s

e assi um
Py oxi de. al 959V T RREHIR s LgREeRr of Rt BT bRt B3 They
can be used. hEwpflageHaes @xappinpls imfrypeBosoias malcéhmamamfgntlaw @pb‘amhéltml ts,
reference canrhge ?ﬁ@ﬁo&@ (suehtlk OLELMPIOM TMarRRShE alQr thESreatniddt of irlhar m
(1986), 33, 2 % & harnaceutlcal conposi tions containing a conpound
of the invent® ﬁ“@éﬁm% S5 solid formsuch as, for exanple, powders, pills,
granul es, tablets, |iposones, gelatin capsules or suppositories. The pills,
tabl ets ors gelhasd mopsapssuhaks tianonipeumbsatf d¢ invenhHomsBBbls fbshaneasegmplisee of
protecting E he Wgﬁﬂhg ﬁrﬁ/@ntfd’nqm}k]fb%r@@itsb O‘E]{}frﬁédlcta%mgatﬁé Ebrﬁp(ﬁlﬁﬂéjofcgenerﬁlhe
enzynes in ,0 or a sufficie
this conposi Vﬂ# Ig(baggah §$ﬁg§g@ﬁwﬁﬁ?g(¥HE‘§8ﬁY§€P“§a@h§Fﬂﬁgﬁ?gg?lne The
corrpound can It alss gelbees do phainstertied doopmbitiyns fortaigxr@anixse campounds pr dldis e
| ocation of %hﬁHﬁ%Eutlcﬁﬂeaccgﬂﬁmgw &%hlﬂ' %Qz‘? oPHRNeSHG] 1@%@1%9%? gieflg to a

sust ai ned rel ease process (for exanp a sustal ned rel ease

conposi ti &h oPmROPREsf EieE P msutlcﬂbb%cafﬁt?% éal%rp pHler Wspsice BeLisHRBE £ or
exanpl e, cal cinundgahos pihittie DNragiobsiertess tdr at partioEgnes irean dsdisebUle 2005

(carbonate, t a'c{bﬁ()nrﬁ‘l"ggf ﬁ 011%6%1%)8331 r'pEa %}ar cgrlicle§ Flagtﬁé}bsogﬁ?!)s% i I?ﬁlrllle

nethyl cel l ul ose ose V|ny ne and
wax. The phartfaB8uIPEHE %én@ﬁ@fieﬁ @ﬁsw?llbﬁﬁ il e%#e% dlﬂfﬁﬁltléf if938esi fyent i on

can al so be piga@RtiRde icBused @YiplotbHail SUE Bxaagple fr@rane)(arnpioasts gfol wkAn@ls,

IeImCJ] {JIS :1023 bbor (? Pe%pe% ICQI%%d 8}{ ar?ioebég?s E%’éﬁly, eeqmr/eentlg ?e?atgsotg r‘[‘l‘lije1 uas ? ﬁ'le cégﬁ(gu%ﬁg late

gl ycerol or g¢ y%@legﬂ §Qr@h113a§l)spﬁb y@t ﬂ}f @ﬁ@r@ﬁwmkualg %tﬂelra@aﬂh@ﬁlﬁtlcam Xt ures,

in varying propestitlonsis fop predaBhg aThedieshiBnh iftbddal itoNreaf dRed¥edlbE Bt al
according to the invention can be carried out by topical, oral, parenteral

route, by i nt Péiscul ar injection, etc. to The dose of a conpound accordi ng

to the present invention, to be provided for the
By pharmaceutically acceptable salt is meant in particular addition salts of inorganic

20 acids such as hydrochloride, hydrobromide, hydroiodide, sulphate, phosphate,
diphosphate and nitrate or organic acids such as acetate, maleate, fumarate, tartrate,
succinate, citrate, lactate, methanesulphonate, p-toluenesulphonate, pamoate and
stearate. The salts formed from bases such as sodium or potassium hydroxide also fall
within the scope of the present invention, when they can be used. For other examples of

25  pharmaceutically acceptable salts, reference can be made to "Salt selection for basic
drugs", Int. J. Pharm. (1986), 33, 201-217.

The pharmaceutical compositions containing a compound of the invention can be in
solid form such as, for example, powders, pills, granules, tablets, liposomes, gelatin
capsules or suppositories. The pills, tablets or gelatin capsules can be coated with a
30 substance capable of protecting the composition' from the action of the gastric acid or
the enzymes in the subject’s stomach for a sufficient period of time to allow this
composition to pass undigested into the subject’s small intestine. The compound can
also be administered locally, for example at the precise location of a tumor. The
compound can also be administered according to a sustained release process (for
35  example using a sustained release composition or a perfusion pump). Appropriate solid

supports can be, for example, calcium phosphate, magnesium stearate, magnesium



treatnment of the diseases or disorders indicated above, varies according to
the nmethod of admnistration, the age and the body wei ght of the subject to
be treated as well as the latter's state, and the final decisiongd smge by
the attendi ng doctor or veterinary surgeon. Such a quantity determ ned by
the attending doctor or veterinary surgeon is 15 here referred to as
"therapeutically effective quantity". The sane preferences as those

i ndi cated previously for the conpounds ak-general formula (1) are
applicable mutatis nutandis to the conpounds of general forrmula (I)' or

(1)", to the Fx%ghéié‘”ﬁﬁfét Sudis, Qz'f‘c’t‘c%fe et A, 'E‘rﬁréh (delatin 'cél}ulc%(e ﬁn%?hf/} célfﬁl&s@e

phar maceuti cal osi tions containing ound of general formula (1),
(1) or (1)" Saﬁamtcarbpﬁsén?}@é§ellwed%°bafub‘/&?mé}ﬁ@ea'fldy@hera| formula (1), (1)
or (1)" for preparing nmedi canments. According to the invention, the conpounds
of general f drheharnfacduticdll c)oinpositiQﬂs)cbnttamﬁnglyeCOlwcmpdtbétheb'yvdnhen pﬂnoamus@es

descri bed her;ﬁ?s@ﬁt@& in r{pﬁcﬁ)%r LR a9ffof>9>£m@;wg§1#g§)ﬁggﬁﬁfs hs,f s9£ %uﬁm(db)a’ (1)

or (I)" andt elr reparation ﬁg formul a
(1)t: The Spr epsiriagd E?FFa?ﬁ formplatiqny A@pespriete HgBigUPPY IS @RPEY for é@mphe VE TN
hereafter. Theganil dop@netsiihkedpBilcerdbortptycatiductgasgpohieelytapivkel, suedll Asher pri mary

or secondary 1%1 H& m §6&apro§%m?rls sq thiol R6SH in the presence of a base,

in an inert vent etra yérofuran or acetone, at a tenperature
preferably corrprlsed between 0 C a 50 C, and nore preferentially at

anbi ent t enperiigtagranistagion eﬁazwame&@cpwdtnaéo é%“s‘éw?rm’éflé?ame CaTiRGOURY t he

i nt er nedi at e topita] dsreldparsméralexatuepbwmtrmnmlﬂaﬂfnjebh‘:@n etceagents of general

formul a R14(CO) -Hal (or an equival ent reagent such as for exanple the

oy 0o AL 0 LTl oL KRR Ty ot ool 1o
General |y, 5 fFHfreent @5316.%%%%@% of gisprdery 1 atqdrﬁbaﬁe - APFER ffceoréswg e "g}gwp as
di chl or onet hasfedmiristracbih, olicome hadh the badyetveight afitheesubjeet th dlayrdated axaeil orthd ol uene,

at a tenperatyg spgtgtgeﬁrﬁplh\é ﬁ rﬁg&élﬁﬁeqs gﬁh%ﬁ] hQ aGe %%&Qorco oge% onal l'y

in the presence of base suc triet ne or am nopyri di ne.
These types o?ur$eé?ac$‘icér? %éﬂ*m\ereﬂmsmy tﬂ?? gitenging gFOE RY fot%ralanhwgr@na?t (who
can in panii chdrarefaredfiaihd 'Yheeapastidatly tfietib©fhanvityng ref erence 10 publicati on:
G eene et al., "Protective groups in Organic Synthesis", 2nd edition,

The same preferences as those indicated previously for the compounds of general

formula (I) are applicable mutatis mutandis to the compounds of general formula (I)' or

(D", to the medicaments of general formula (I), (I)' or (I)", to the pharmaceutical

compositions containing a compound of general formula (I), (I)' or (I)" and to the uses
20  of a compound of general formula (I), (I)' or (I)" for preparing medicaments.

According to the invention, the compounds of general formula (I), (I)' or (I)!"" can be
prepared by the processes described hereafter.

Preparation of compounds of general formula (I), (I)' or (I)"' and their
salts

25  Preparation of compounds of general sub-formula (I);:

The preparation of this type of compound is summarized in Diagram 1 hereafter. The
dihydromikanolide by adding a nucleophile such as a primary or secondary amine
HNRgR7, or also a thiol R¢SH in the presence of a base, in an inert solvent such as
30  tetrahydrofuran or acetone, at a temperature preferably comprised between 0 °C and

50 °C, and more preferentially at ambient temperature.



Wl ey, New York, 1991) owing to their frequent use for protecting an al cohol
or amne function. For exanple, as regards the silylation reacti 02, ﬁmmg S
generally carried out by treatnment of an al coholic conpound with 8s
~chloride in the presence of a base, in an aprotic solvent at a tenperature
conprised between 0 C and 50 C. t7n~ R o0orR6SH, base R, = 4,0 M . "6R7 30
Me 2 optionally folloxed by _ R74CHal.,;oR18Q(CO)-Hal, 'O 0O Si Rl SRr6Rlr Hal
or 0 0. RLy-NCO O D agram 1 15 An additional nethod for obtaining

conmpounds with R3 = ons of tr t|n t r nedi at e. al cohol
CoTPorne® o i e pa e e 8000 Be B Shrelypedihg Afaintd f Pl VT o G st
di et hyl am nm@gmtmf@neralrmnaulcBunpqiﬁ)h@ala(gem eqm‘@d:dmt e gdng suchyea gyl eample

1- (3-di met hyhat M@Q@Je‘)gﬂ )2©t) hyl @@c@pﬁu rmgﬁslwqﬂz%jnl @1l Q@préﬁ%é"@]-)

CASE 2; R1 - n of = R2# H
and R3 repr eégﬁg%“ HOTRY, B%WC gt 8&% E:Oz?l bipia ﬂb‘? g%%ﬂ"‘é r‘%?ﬁ?pﬁi“%g%"?ra@b

addi ng a nuclleopleadtion Suchrrzd autprin nar yapestic seleemdauch as diehlbbdRERBpe,or al so
a thiol RASH.LR)&0GRE e§c%{b%ﬁnf%f te@ra S’fura!n“ora{&deﬂ?r&t %e% ‘é?a@&re Spﬁle?tgr ﬁget ween 0

t et rahydrof uran or acet rature erab npri'se
C and 50 C, &ﬁrapwﬁéewéwr @rﬂﬂfialllpycépdé?ﬁb‘i’f@HY in 8&?&?5&%@ ‘zeéesvesm $005 - 20
I n the case whekyanRde bﬁ4-ﬂﬁﬁetl@'l‘hm1@o@&ﬁlﬁi&dﬂﬁ£a@1pbs)ﬂf fesctidoflafd weell sivnusiang a

e T
repr esentiong Pabhquq)rb Wela‘ﬂt an'}il OrPrRiegtiRCEIoUpS &t @ganio Splyhesisn, eélélﬁilar ed

final COWpOUWlleyTﬂleﬁ Y&ECI'[%D)%M Qﬁtﬁmbﬂe@x%hf ms@ttorqu&teetmgaanrﬁwan@lror amaleogous to
‘/t hat di scl Os%unctlon (I\‘Ar example as reg'z;r@s fhe sﬂﬁ%tlon reaglon thlsAisS gHéneraﬁy camed out by

) treatment of an alcoholic compound with a silyl chloride in the presence of a base, in an

aprotic solvent at a temperature comprised between 0 °C and 50 °C.

HNR(R,
orR,SH, base

optionally followed by

R, ,CO-Hal, R,,O(CO)-Hal,
SiR; R (R, ~Hal or
R,#NCO

Diagram 1

15 An additional method for obtaining compounds with R3 = OQCOR 4 consists of treating
the intermediate alcohol with the acid R14~-COOH in the presence of a base, such as for
example dimethylaminopyridine, and a coupling agent, such as for example
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC.HCI).

20  The compounds of formula (D; in which R; = R;# H and Rj represents a hydroxyl
group can be prepared from mikanolide by adding a nucleophilic such as a primary or
secondary amine HNR4Rs, or also a thiol R4SH in the presence of a base, in an inert
solvent such as tetrahydrofuran or acetone, at a temperature preferably comprised

between 0 °C and 50 °C, and more preferentially at ambient temperature.



R-, optionally followed by _1'l "~ R14CO Hal, R, 60(CO) -Hal, "0

Si RUR16R17-Ha! O or R13--NCO OO OR D agram 2 An additional 25 @c?g
obt ai ni ng conpounds with R3 = OCOR14 consists of treating the int r‘rlél 0tlje
al cohol with the acid R14-COOH in the presence of a base, such as for
exanpl e di met hyl am nopyridi ne, and of a coupling agent, such as for exanple
10 1-(3-di nmet hyl am nopropyl ) - 3-et hyl car bmdi i m de hydrochl ori de (EDC. HCl).
CASE. 3; Rl.x Hand R _* R2_In this case, the conpound of general formula

(11,30 S B ol R B P 0 (LS
base O 2 owpr@hafpnw RGO HYy (@ R scoivalent 8ageoDourkl as0 forQeemgIR
15R16R1i Hal OfR,£2C6)),0), RR sBND)- QalO or RHB SiR{sRIR 7 BhRydAdag(ran &%se&ndgll\h 1805

sub-formi o (1958 e e e s R

V reaction
can be camed out in a manner analogous to that disclosed in CASE 1.

HNR R,
or R,SH, base

Y

optionally followed by
R,,CO-Hal, R ,;O(CO)-Hal,
SiR ;R (R, -Hal

or R;-NCO

Diagram 2

An additional method for obtaining compounds with R3 = OCOR 4 consists of treating

the intermediate alcohol with the acid R14~-COOH in the presence of a base, such as for

example dimethylaminopyridine, and of a coupling agent, such as for example
10  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC.HCI).

In this case, the compound of general formula (I); is subjected to the same reactions as
in CASE 1 in order to produce the desired final compound in which R; # R,.

HNR,R;
or R,SH, base

optionally followed by

R, ,CO-Hal, R, ,COO-Hal
SiR ;R (R ,,-Hal or
RISNCO

15

Diagram 3



--addi ng a nucl eophile such as a primary or secondary am ne HNR6R7, or also a
thiol R6SH in the presence of a base, in an inert solvent such as
tetrahydrofuran or acetone, at 5 a tenperature preferably conpri et Jb i en
0 Cand 50 C, and nore preferentially at anbient tenperature. OO M O O M
HNR6R or R6SH, base O OO OOQO; OO R (l)2 D agram4 Salts of conpounds
of general fornula (1): Certain conpounzis of the invention can be prepared
in the formof pharmaceutically acceptable sal ts according to the usual

met hods. s -t | I 10 in the art can

useful ly cons'ee?tgfa?ﬁg Og§€lﬁg(ﬁﬁld%)§f%§6% sﬁf?‘i‘m—?ﬂﬂh!. alt selection for basic
drugs", Int._J. Phar (19 20] -217 ess otherw s fied, all
the techni caT ea?fﬂnpé’tl g )2LF§‘%&PC Ii’é‘?pére# b@gfaﬁé g E@é’ﬂ‘ﬁ‘hby as that
usual l'y undeaidiiﬁrrgoﬂmhmeo@hﬂ@mdhmaraypmmg|oalsecs>hdaryn atrfiiee HiN®L R}, too alshiacthiol t hi s

| nvent i on bek g i blehd it bl In &nnﬁerpgb%en‘ea}chquuﬁ@ﬁd&&nﬁn%ppée{&@ta&ons al |

the patents réferences nention re are | ncorporated by
way of ref er@ﬁ@@eramﬁépﬁﬂr%wqx@pré%amsww Gieanst WsEnepdimor Rplgenial

il lustrate thebviakasepgataeedures and should in no event be consider ed as a
lii nit to the scope of the invention. 26 JUN 2005 -22 EXAVPLES The
nonmencl at ure used he keanpl es mé&ri nci ple cqoyforns wieéh the | UPAC
standards. It was iiged using th {version 4.53) for
exanples | to 36 an{ ust he ACD/ Narfeftpasgof t war & 5.00) for

exanples 37 to 5 52 nmber i ng—tmdicated-i n t he beI ow i s used
for exanples | to 36 I egdrds the "0
O - ®)

Diagram 4

Salts of compounds of general formula (I):

Certain compounds of the invention can be prepared in the form of pharmaceutically
acceptable salts according to the usual methods. As regards these salts, a person skilled

10 in the art can usefully consult the article by Gould et al., "Salt selection for basic
drugs", Int. J. Pharm. (1986), 33, 201-217.

Unless otherwise specified, all the technical and scientific terms used here have the
same meaning as that usually understood by an ordinary specialist in the field to which
this invention belongs. Similarly, all the publications, patent applications, all the patents

15 and all other references mentioned here are incorporated by way of reference.

The following examples are presented in order to illustrate the above procedures and

should in no event be considered as a limit to the scope of the invention.



positions of the substituents -CH -RI, R2 and R3 on the polycycles of
general sub- formulae (1)1 and (1)2: 11 OM OOM 120 0003 O ﬁ
Exanpl e 1: 12-dii sopropyl am nonet hyl - 7- net hyl - 3. 6, 10, 15- tetraoxapent J}\'lezg
10 112.2.1.0Z 4.05" ' .09 13] hept adec-1(17)-ene-11, 16-di one: Diisopropyl am ne
(500 mol; 70 1) is added to a solution of m kanol i de (100 mol; 29 ng) in
acetone (1 m). The reaction mass is stigpred for 30 m nutes at anbi ent
tenperature then the solvent is elimnated by evaporati on under reduced
pressure. Th [esi is taken up in ether, filtered and dried under
vacuum 10 t is 15 obtained in the formof a white powder.
NVR-'H (DVMBO): 0.90-1.30 (m 15H); 1.85 (m 211); 2.15 (t, 2H); 3.15-3.50
(m 4H); 3. 95h¢ siombkflqtude. F&ed(foy thil)exabpl if rintidle;, c@f/@Ous( with 1ha)JUPAG. 25 (s,
1H); 7.60 (S ghllls E)fatml Qetglmzned using the ACD/Name 8/ are (verszon 4.53) for

12- di met hyl am no- 3- di net hyl am nonge r oxy-

5,9,15-tri oxﬁf‘é“fﬁlﬁcﬂ/’elj’éﬂ’i'“?”g ihedéf %zelfﬂf%"é @é’é’ofﬁé%foréﬁ%mﬂesly Qi one: A
solution aof dinmethylamne (160.tnol; 80 I; 2Min THF) is added to a solution
of mkanolide (30 nmol; 9 rrg;mln acet one (0 3 m). The reaction nmass is
stirred for Idonwhbrringsndicateainithanicurahebey usedior Frampéesrde A nareserds Hiser
reduced pres%ﬁzﬁonsT«b)‘ethe [s@BslrElleRs - SH,aKER, URd IR St herpobfc)dibesegbnand sdb- ed

under vacuum f e cted - 25 corrpound is obtained in the formof a
white powder / ol s 55 v (DVBO) : 1.11 (s, 3H) 1.94-1.97 (m

2H); 2.20 (s, 6H); 2.47 (s, 6H);,. 2.67 (m 2H) 2.85 3.07 (d, 1H);
3.15 (m 1H): 3.52 (d, 1H)11G& ®m 1H: 4.68 moﬁﬂ{‘ 536(s 1H); 5. 47
(s, 1H); 8.00 (s, 1H). 138NOMSO) :  20. 68 W7 BE~43. 37; 44.71; 45.92;

(49.95, 57.84; 58.24; 61.8 3.97; 67.94; 7 09 '80.B7; 131.46: 151.01:

Example 1: 12-diisopropylaminomethyl-7-methyl-3.6,10,15-tetraoxapentacyclo
10 [12.2.1.0**.057.0°>*|heptadec-1(17)-ene-11,16-dione:

Diisopropylamine (500 pumol; 70 pl) is added to a solution of mikanolide (100 pmol;
29 mg) in acetone (1 ml). The reaction mass is stirred for 30 minutes at ambient
temperature then the solvent is eliminated by evaporation under reduced pressure. The
residue is taken up in ether, filtered and dried under vacuum. 10 mg of product is
15  obtained in the form of a white powder.

NMR-'H (DMSO): 0.90-1.30 (m, 15H); 1.85 (m, 2H); 2.15 (t, 2H);
3.15-3.50 (m, 4H); 3.95 (s, 1H); 4.75 (m, 1H); 5.50 (s, 1H); 6.00 (s, 1H);
6.25 (s, 1H); 7.60 (s, 1H). "

Example 2: 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
20 5,9,15-trioxatetracyclo[11.2.1.0°%.0*!°|hexadec-13(16)-ene-4,14-dione:

A solution of dimethylamine (160 pmol; 80 ul; 2/ in THF) is added to a solution of

mikanolide (30 pmol; 9 mg) in acetone (0.3 ml). The reaction mass is stirred for

30 minutes at ambient temperature then concentrated under reduced pressure. The

residue is taken up in ether, filtered and dried under vacuum. 6 mg of expected
25  compound is obtained in the form of a white powder.



met hyl -5, 9, 15-trioxatetracyclo [11.2.1. Q2" 6.0s' 3 ]

hexadec- 13(16) - ene-4, 14-di one: This conpound i s obtained by a procedure
simlar to that described for the synthesis of the conpound of B@aﬁT‘dUPéZ[BS
The expected product is obtained in the formof a white 10 powder. NVR-'H
(DVBO): 1.12 (s, 3H); 1.96 (m 2H); 2.10 (m 1H); 2.15 (s, 3H); 2.47 (m
2H); 2.83 (d, 2H); 2.89 (d, 1H); 3.22 (d3-1H), 3.26 (m 1H); 3.58 (dd, 2H);
3.69 (m 111); 3.89 (d, 1H); 393(s 2H); 4.73 (m 1H); 5.47 (d, 1H); 5.52

1 1 3 0 39. 08:
213 54H) 42, oghi%dgg(d%o’é%%g 333‘9’ %294 1%59 e ?gi Egé ‘%7%@){ 52117 & Sﬁg
62.33: 68, 37267 tmp2H); §§5d&1Hiz’6070(?‘ THpg.15¢m, 1H) 348 (A1 5 843 ( alé@ 4$2 150. 35:
172.16; 175. 1.8, 1H)x 8P (% 1H); 5.47 (s, 1H); 8.00 (s, 1H).

11- hydr oxy- 8- hy, r n

5,9, 15-tri oxé\{i(g]%‘radc %‘I%SE? %218% 482(2)853 45%" hggg%’ecﬁ% 6(’35 57 84 5§i4’d610?11é 20

Thi s conpéund2i9%; @ift4aihed 9w 7aldrdée ol le 143.04;| 144 980 that descrl bed for the
synt hesis of the conpound of Exanpl e 2. The expected product is obtained in

t2 h§6f ?r m (2)fH) Exuhiples: 1RBMELN Mﬁ)anﬂnéﬁbﬁQ)yl(nﬂetm)énﬁmoﬁifihyl 11-$§d12m§t-@2|(_|) m gH)lo
g d501l(—|);n . zl“%'ﬁ’?l %Jg'tr‘“%t%”%é%[ﬁ/? 1(“4%8 lgli'i’ja% gltlé(zlj‘?l’ fe- iﬂg“’g% (s, 1H):
12- di ret hy| arfHfEoOmpopRAds Ié?ztymsd BY aiprasediye simslantothatdescaked for thecsythgsis of

[11.2.1.02'6. tﬁ’@comﬂoﬁﬁd(aﬂBﬁmﬂﬁe £ IBhe expectét grddett aNebtaiRedSial thd TR @fa white
di net hyl a@ gv 00 snmol, 250 I, 2Min THF) is added to a sol ution of
di hydrom andli (100 m)l 29 rrg% in acetone (1 m). The reaction mass is
stirred 30 fNYIRZ HhéDMSCBt Tak@bi(en H ehpler@s u?id); t héd @heldsl 3é&ht(si H);

e|t |h mi na]E e?t byy. ﬁw@pgﬂm Sdurgher 8o eduegd or @s sy, §f26ﬂiie}jﬂ)i‘3|5€|4&i ,DE); tzadggn UIOt Ih n
e er | ere u I N e
Corm of & whi Bo @ hg!S %aé%& %M%ﬁ"?rlﬁ’ (ol S P a3 1 op

(d, 3H), 1.90nydekED; mp(s,ngg (t, 2.49 (s, 6H); 2.58 (t, 1H); 2.94 (in,

éH%ﬁ ?d06115(123N1»14H)‘3C3(D'Msc6)m2015 39 68 6@0 ﬁ4m421dd2 4349623 5.1%0.18)56.57; 34.86s, 1H);

T hydr oxy- 3, KOG 5324 6P SR ol TR P Yk a0 adgpe 13148: 13858

139.67; 150.35; 172.16; 175. 18

Example 4: 11-hydroxy-8-methyl-12-morphelino-3-morpholinomethyl-
5,9,15-trioxatetracyclo[1 1.2.1.02’6.08’10]hexadec-13(1 6)-ene-4,14-dione:

20  This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 2. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.13 (s, 3H); 1.85-2.10 (m, 2H); 2.36 (m, 2H); 2.40 (m, 2H); 2.74
(m, 4H); 288 (t, 1H); 295 (m, 2H); 3.10 (d, 1H); 324 (m, 1H);
25 3.50-3.70 (m, 10H); 4.64 (m, 1H); 5.49 (s, 1H); 5.50 (d, 1H); 8.01 (s, 1H).

Example 5: 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0* | hexadec-13(16)-ene-4,14-dione:

A solution of dimethylamine (500 pmol, 250 ul, 2M in THF) is added to a solution of
dihydromikanolide (100 umol, 29 mg) in acetone (1 ml). The reaction mass is stirred

30 for 2 hours at ambient temperature then the solvent is eliminated by evaporation under
reduced pressure. The residue is taken up in ether, filtered and dried under vacuum.
25 mg of product is obtained in the form of a white powder.



5 111.2.1.02' 6. 08" 10l hexadec-13(16) - ene-12-yl (di met hyl ) amoni um nal eate: A
solution of maleic acid (0.1 mnol; 11.6 ng) in acetone (0.5 n) |sza}jgmdzmp
a solution of the conpound of Exarrple 5 (0.1 mol; 34 ng) in acetone (0.5

m ). The precipitate is filtered, washed with acetone and dried under
reduced pressure. 24 ng of the expected product is obtained in the form of
a white powder. Melting point: 178.5 C.24.0 NVR-'H (DMSO: 1.09 (s, 3H); 1.28
(d, 3H; 1.94 (dd, 1H; 2.05 (m 1H); 2.63 (t, 1H); 2.70-3.70 (m 9H); 3.79

t, 1H); 4.3 . <5, 45 8- 31
(H) H)Exa ﬁNK}? Iil(bé)' fl %%((g] 8%125 (él iﬁ?dilégbocd‘g 91%5(1899 gxat t’racyf:lso
111.2.1.02' 62 6%(51§Hb>2a’5c§e(é 1¥13(21%‘) Oeriél)ﬁo@(ct ket hhy(m), dimohbLfmslihaféte: 15 A

sol ution of {wind)i £34G] tHY 8.3% (4,n80) 8.00l%; BIy1g) in acetone (3 nm) is added to
a solution of the compound of Exanple 5 (0. 1 mol; 34 ng) in acetone (0.5
m ). The preg|pi e Oy n ri ed under
reduced presE bR (09(1 Wd']]:()xytﬁ%‘?%eﬂgﬁ Oxod?jgag:%}s'&(‘)% t?acg@ in the form of
a white p@vxdélrIZWr n emﬂq«itl3(lmncl2-meetHlIawe@mm1malzates 3H); 1.25 (d,
314); 1.92 (dd, 1H); 2.02 (m 114); 2.58 (t, 1H); 20 2.80-4.00 (m 1114);
4.64 (m lH) A luBién ()Smaléild)acldféo 6 nrhdl; 1 Rédng) B 40dtohs(0.5l)) is addedton] @luBion

11- hydr oxy-3 1-tr'oxt tr 6. 08’ 1
| hexadec-13 @Ec%é% ga‘glmgx@h 01 §4 %gﬂg%géféﬁgﬁgte
sol ution of efi @rﬁ‘ésw#ﬁbh%n’fl a‘%ﬁf@e(@dldrfiﬁﬁﬂn}lndel rmluceql) PIGgsyrey &‘b@go?fe‘)hel s added
Eg % )25 ?Ol Utkp6te® brddhie i€euimaiand tef folax aNPWEitdpdviield. METRAG poddt: M3)5 90) aceéI one

Gl p [ t Wi under
reduced pBesgg\/rug h Qﬂﬁts@) ?O§ J@ %iilgectzga?%ro 9? a(ﬁg'b'?gfnggg ﬂ ﬁﬁ)’form of
a white powdéro3 MelltH)ng?r Bob. A - (mR2OHE. 3.7AMR- 1l=1),( BMSO(s, 1HD94.08, (HBH}H) 1.29 (d,
3H); 1.97 (d@,453(§-|)1H 20 O1f(s (1M m(s 11?1)30 (s, 3H; 2.65 (t, 1H; 2.80-3.15
(in, 7H); 3.28 i (3 g 30466472(m 2H); 5.49 (s, 1H);

6.94 (s, 1 4 00 5 Exanple 9:
th hyér o sl L3y hY?%dxe/%o %@{%&F S Narfad Rl o Ryl o
[11.2.1.02 6[DBZ 107k eﬁweéeti@((ll@)eﬂeﬂé-yll(dmethy momillsfuéleﬂfp@md i s obtai ned
by a procedure simlar to that described for the synthesis of

15 A solution of fumaric acid (0.1 mmol; 11.6 mg) in acetone (3 ml) is added to a solution

of the compound of Example 5 (0.1 mmol; 34 mg) in acetone (0.5 ml). The precipitate

is filtered, washed with acetone and dried under reduced pressure. 15 mg of the

expected product is obtained in the form of a white powder. Melting point: 159 °C.

NMR-'H (DMSO): 1.11 (s, 3H); 1.25 (d, 3H); 1.92 (dd, 1H); 2.02 (m, 1H); 2.58 (t, 1H);
20 2.80-4.00 (m, 11H); 4.64 (m, 1H); 5.34 (s, 1H); 6.61 (s, 2H); 8.01 (s, 1H).

Example 8: 11-hydroxy-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo
1 1.2.1.02’6.08’10]hexadec-13(1 6)-ene-12-yl(dimethyl)ammonium
methanesulphonate:

A solution of methanesulphonic acid (0.1 mmol; 1 ml; 0.1N in acetone) is added to a
25  solution of the compound of Example 5 (0.1 mmol; 34 mg) in acetone (2 ml). The

precipitate is filtered, washed with acetone and dried under reduced pressure. 24 mg of

the expected product is obtained in the form of a white powder. Melting point: 220 °C.

NMR-'H (DMSO): 1.09 (s, 3H); 1.29 (d, 3H); 1.97 (dd, 1H); 2.07 (m, 1H);

230 (s, 3H); 2.65 (t, 1H); 2.80-3.15 (m, 7H); 3.28 (d, 1H); 3.85 (t, 1H);
30 4.66-4.72 (m, 2H); 5.49 (s, 1H); 6.94 (s, 1H); 8.44 (s, 1H); 10.04 (s, 1H).



t he conpound of Exanple 5. The expected product is obtained in the formof a
white 5 powder. Melting point: 210 C. NVMR-'H (DVSO): 0.80-3.50 (m 28N 2005
3.60-3.75 (m 2H); 4.62 (m 1H); 5.32 (s, 2H); 8.01 (s, 111). Exanple 10:
11- hydr oxy- 3, 8-di net hyl - 12-pyrrolidino- 5,9,15-trioxatetracyclo [
11.2.1.02' 6. 08" 10] hexad ec-13(16)-en e-4, 14-dione: 10 This conmpound is
obtained by a procedure simlar to that-giescribed for the synthesis of the
conpound of Exanple 5. The expected product is obtained in the formof a

white omder 1.69 (m 4 1.91
(dd. 1H): ”%Rf\@% &Q? 13 pe g“ﬁﬁ&ﬁdm%5 (m ll(-i) 3 (d,
1H): 3.45 (s 5,9 1§-trigxagegracyglo lrh2 11?-’1) 0°4|hgxades;13(kG)-ene4d4-diene: 11) - 5 42 (d,
1H); 7.97 (s, 1H). Exanple 11: ethyl

1-[ | 1- hydr oxyTHs Serthpauit ydbtaddneidrych p}x&dﬁne&*;rﬁl&ftcﬁ 't}m(@dsaﬁlfeﬂd‘ymﬂhé) synthesis of
[11.2.1.02'6. - = - 4-.Bi Ll di te:
Thi s conpound%?scgso%?&%)%?g&g Eﬂ% 5( Erg%:e)g&r&g&é &ldlu#t H’[ﬁ %g{(%gg%?%&)%bgr t he
synt hesi s bf PQWﬂ?T@@ﬁﬁ@hﬂﬁnkﬁ1Q§£enple 5. The expected product is obtained in

the formof anwr-tie (20SPPWdESD-3. VR, H261D)VE®)60-31750Qmd . 68);( Mme22%H) ; 14);04 (q,

211); 4.64 ( 5.48 (d, 1H); 8.07 (s,1H). Exanple 12:
12- (4- benzylBFBQ}?%Pﬁgiﬁfg%ﬁydroxy 3,8-dinmethyl- 5,9 15-trioxatetracyclo

[11.2.1.02'6.08"' 10] hexed ee-13 (16)-ene-4,14-dione: 25 This conpound is
obt ai ned by aﬂﬁﬂﬂﬁédﬂrelBW@?KHﬁsﬂb“@ﬂﬁdléﬁsﬁwh@@d for the synthesis of the

conpound of EEQHELtEio%tetTB@cMHePIﬂwﬂﬁ"%ﬁaedﬁj(mﬁeﬁbﬂgd-dlﬁné he formof a
white powder. NVR-'H (DVSO): 1.00-1.80 (m 12H); 1.85-2.10 (m 2H)

2.55°1. 80 00 oS, Mot BTl Q0120 BMcn 0

X -
5 9 15 t r i oxathstqorpgedef] Bxpmpless. @iﬂeexmteﬂ r]rwg&ha@@ralre@ﬂe}heeﬁqew whaﬁeone:
Thi s conpoundpbwd®bt ai ned by a procedure simlar to that described for the

synthesi s of \\ie GORANAS %2 REaRhe 155 Fesig)PES Sh, PRRTUES: B O ned i
2.00 (m, 1H); 2.60 (t, 1H); 2.80 (m, 4H); 2.95 (m, 1H); 3.02 (d, 1H); 3.45 (s, 1H); 3.63

15 (m, 1H); 4.61 (m, 1H); 5.34 (s, 1H); 5.42 (d, 1H); 7.97 (s, 1H).

Example 11: ethyl 1-[11-hydroxy-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo
[11.2.1.0*%.0*'% hexadec-13(16)-ene-12-yl]-4-piperidinecarboxylate:

This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 5. The expected product is obtained in the form of a white
20 powder.

NMR-'H (DMSO): 1.00-4.00 (m, 25H); 4.04 (q, 2H); 4.64 (m, 1H); 5.35 (s, 1H); 5.48

(d, 1H); 8.07 (s,1H).

Example 12: 12-(4-benzylpiperidino)-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0*'*|hexadec-13(16)-ene-4,14-dione:

25  This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 5. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.00-1.80 (m, 12H); 1.85-2.10 (m, 2H); 2.35-4.00 (m, 6H);
4.63 (m, 1H); 5.33 (m, 2H); 7.00-7.20 (m, 5H); 8.03 (s, 1H).



5 powder. NVR-'H (DMSO: 1.11 (s, 3H); 1.26 (d, 3H); 1.35-1.70 (m 6H);
1.85-2.14 (m 2H); 2.57-3.18 (m 7H); 3.50-3.75 (m 2H); 4.64 (m JZI_E?;JUNE’ZO%
(m 214); 8.04 (s, 1H). Exanple 14:

12- (1, 4- di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl )-11- hydroxy- 3, 8-di net hyl -
5,9,15-trioxatetracyclo [11.2.1.02'6.08 1 ] hexadec-13 (16)-ene-4, 14-di one: X
O This conpound is obtained by a proceduse simlar to that described for the
synt hesis of the conmpound of Exanple 5. The expected product is obtained in

the formof guhii&rs: ﬁi’-‘i‘gﬁfoxyul\ﬂr‘)alnﬂtﬂ%@1 eriding- (S, 3H); 1.26 (d, 3H);

1.40-1.80 —_ BbH) 4 67 114
240 180 (s TD briqeatetraydolaioy L0 psxadfs-lwgm L iiloge ™ ©7 (M 11

- hydr oxy- 3, 8- di met hyl - 12- nor phol i no- 5,9, 15-tri oxat etracycl o[

11.2.1.02'6. (]8us1®}npbenmidebtait@dbi@)p{@ﬁdﬂrdsiimladioaha deJdnibsd o miporynidiesisoobt ai ned
by @ procedurf SinflohAd of Bxdrfil sOPRCLLBALH fiBlud: REosRLAEShS 1 oftd\gnikOTPOUN
of Exanpl e 5. Iae expect ed product |s obtained in the formof a

powder. 20 NMQWFT(DMSO) 1.10 (s, 3H); 1.25 (d, 314); 1.89 (dd, 1H) 2.01
(m 114); 2 MNRHRE'H, (DINBO): 2. TAS(s( Bi); 2H6; (A 33195 1(3%+ 1. BHjm, @1)08.862,141(H), 2H3; 55- 3. 75
(m 5H); £d Exarrpl e 16:
11-(tert-but %SJGML Isﬁ%ié?qw&%'ﬁﬁél ’rT%I?'Pég?;iﬂ'é}ﬁdﬂﬁ)\été%ﬂ'I(Sll_91 - tr|
oxatetracyclo [ 11.2.1.02'6, a dec-13 (16)-ene-4, 14-dj

Ter but yl di net-‘%ﬂ@-?—%d— 1@?@6?‘1‘6’%‘%8@5%?[4 Si‘éecrﬁﬁl)(l% ~hydepsy- %Q)d‘é“‘gb' uti on of t he
conpound of Bx®hhdoxatdtBRyen]11.2270* 0} Pethderil dspeme-4,16@iome! ; 11 ng) in DVF
(0.5 n). The solution obtained is stirred for 20 hours then the reaction
JTBsS IS poyr efhis &&ﬁ@umk%tal&h%ya%s&u&eehaﬁ@td tﬁa@d&%&ﬁﬁ&?& tﬁé"&y@xﬁle!ﬁ@ bh ethyl

2o um ehl or i He CompEnE AL RPN a L6 PEEFY BPIS0 o ORRI AL ES fif &7 Bt e,

filtered thenpewdaporated. The residue is eluted on silica with a mxture of

i sopropyl ac 1 r 2 ) 4 r obt ai ned

in the form ?W\Xhap?hégg%hi gl @n@ﬁ alnZ%I\fd Qﬁgq 40 ?90 % &fl-? ?IS‘(I\B/I%@St (IﬁSZH (s

3H): 0.07 (s Zéﬁif‘ﬂoéms H( a. 73(1&1 317(85114)3%42‘(‘1 158; 88 GgH)- 1. 90 (dd, 1H):

1.99 (dd, 1H); 2.48 (s, 6H); 2.63 (t, 1H); 2.93-2.98 (m 1H); 3.12 (d, 1H);
15 Example 15: 11-hydroxy-3,8-dimethyl-12-morphelino-

5,9,15-trioxatetracyclo[11.2.1.0%°.0%'"hexadec-13(1 6)-ene-4,14-dione:

=

h

This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 5. The expected product is obtained in the form of a white
powder. |

20 NMR-'H (DMSO): 1.10 (s, 3H); 125 (d, 3H); 1.89 (dd, 1H); 2.01 (m, 1H);
2.61 (t, 1H); 2.75 (m, 2H); 3.95 (m, 3H); 3.08 (d, 1H); 3.55-3.75 (m, SH);
4.63 (1H); 5.33 (s, 1H); 5.54 (d, 1H); 8.04 (s, 1H).

Example 16: 11-(tert-butyldimethylsiloxy)-12-dimethylamino-3,8-dimethyl-5,9,15-
trioxatetracyclo[1 1.2.1.02‘6.08’10]hexadec—13(l 6)-ene-4,14-dione:

25  Terbutyldimethylsilyl chloride (80 pmol, 12 mg) is added to a solution of the
compound of Example 5 (80 umol; 27 mg) and imidazole (160 pmol; 11 mg) in DMF
(0.5 ml). The solution obtained is stirred for 20 hours then the reaction mass is poured
into water. The aqueous phase is extracted twice with ethyl acetate, the organic phase is
-washed with water then with a solution of sodium chloride. The organic phase is dried

30  over magnesium sulphate, filtered then evaporated. The residue is eluted on silica with
a mixture of isopropyl acetate and dichloromethane (20/80). 20 mg of product is
obtained in the form of a white powder.



NVR-"
(1. 45- 1 60 (mevaid)qtedz 108 residhe it Hjyted on BilicanwithHy ;miRtuES of isopropfl; acetaezar@l 15 (m

3.43 (m 1H); 3.80 (m 1H); 4.61 (in, 1H); 5.36 (s, 1H); 8.03 (s, 1H).

Exanpl e 17: 3, 8-di et hyl - 12- (4- net hyl pi peri di no) -4, 14-di oxo 5 78 JUN 2005
5,9,15-tri oxatetracycl 0ol111. 2. 1.02'6.08' 10] hexadec-13(16)-en-1l -yl acetate:
Acetic anhydride (150 nol; 15 1) is added to a solution of the compound of
Example 9 (100 nol; 40 ng) in pyridine (0.5 m). The solution obtained is
stirred for 20 hours then the reactionyfmss is poured into water. The

aqueous phase is extracted twice with ethyl acetate and the organic phase

e oreant o SRR MG LS MEDAHLGT R B0 UhcBl: 20 Y PR 44Tgs g e
evapor ated. THe (dCbéH&ide%l (dd.diH)1 B4R bn61é) Pite &t, WHY; B %8 -hP&tourlél)ot. 13 €oprlipy|

acetate and Rl e bangn 284 8Q) tH)16.3 of)-Rr Cty)i S obtained in the
f orm of amhﬁ?fg?pomdp I@g ) @g\}s : Ggsé ) Ogld—%é fll(s 3H); 1.26 (d,

3 1.35 03 (d, 1 2.09 (s, 3H);
2.H213 (t, 1%%#%3§wm@?g%(ﬁ?eﬁﬂ ‘R‘i—'ﬂd‘“‘;’%h‘?g“’ég’((m |2_|)I—|) 3.36f :5),.45H)
(m 4H); 4. 031 trivkptetracip[[H21.0TH)") ‘Thexader-13616)iay11-9.tates, 1H); 8.12 (s,
1H). Exanpl e 18: 3, 8-dinethyl -12-(4-nethyl pi peridi no) -4, 14-di oxo-

11- phenyl car besiyd mhydﬂédesniﬁpﬁwli 0x pt) & 456y & @so[hikibn%flhe%n@o&ﬂd dexample

| hexadee- 13( 0 hIo |d
sol ution of &h()l()da nr%%loﬁn Efry@f@ 2-%1) Qﬁ(e thmetalfl’f) ls S)nrrecrll?oﬁér%?l urSe (0.5
m ). The reachanche reagfionimasssi norl@d llﬂ'forwazerhﬂm%w@mmhaierléa)st@dted wich&itbane

manner as fOfetlﬁrh@ce&E@QﬂHﬁé b Bm@bhés@%bﬁﬁﬁ@%&h@d wﬁﬁ&%‘%r%eﬂmh Z1EbnOf
product IS Ob%aﬁj{] owder 234 C.

b]arla%ﬁ'ohe oigaﬂg p(hgse 15 ﬂﬁled g vey gna@ﬁ?m%)sulgl%tggjltﬁsjd t

i’H): 2592 4t5 didRorétbthans- (MS(‘)dm x%lg'u)f pﬁd@&ls(dﬂ)talﬁe@m tlﬁ f3&n ftaiwﬂilé)po“gleglld(' 2
8!_019 (s, 1|(—|) N%E) Hp|BNl%§l) ey :ZQ 31,8 1 {t (s, 23'??) 126 (d(t3H) s iy JIHS H;
3, 8- di met hyl -1160- (g} 2kt 1A (rdldpﬁll) di0AE]Y,-1H)1 2.0 (0 RH); 540t 183}t Ri6OX@aiH);r2e®y cl o

[11.2.1. 0% 6(98 1ﬁbh§>9a%% %ﬁ( é@; %%Jelzrs&"(mcaJ}BO'haé?e dEtlﬁ¥| 4%53'%@0“%”“6
(300 nol ; a sol utlon of the conpound o} 'e 9 (100
nmol ; 40 rrg) |n0pe§ﬂ>lg e38((6’ %{)n’”z (5TH)-r eaction mass is stirred for 2 hours

then treated in the same manner as for the preparation of the conpound of
Exanpl e 17. ZXxamplel8:Fifdinwthyld 2dihmmtindpiperidinop4fldrdioof a white powder. 2 8
JUN 2005 - 2811-phenylcarbonylo1~:y—5,9,15—trioxatetracyclo[11.2.1.02’6.08’1O]hexadec-13(l6)-ene:

Benzoyl chloride (400 pmol; 46 pl) is added to a solution of the compound of Example

20 9 (100 pmol; 40 mg) in pyridine (0.5 ml). The reaction mass is stirred for 2 hours then
treated in the same manner as for the preparation of the compound of Example 17.
25 mg of product is obtained in the form of a white powder. Melting point: 234 °C.
NMR-'H (DMSO): 0.73 (d, 3H); 1.18 (s, 3H); 1.25 (m, 1H); 1.27 (d, 3H);
1.45-1.60 (m, 2H); 2.00 (dd, 1H); 2.10 (m, 1H); 2.65 (t, 1H); 2.92-3.15 (m, 3H);

25 3.45 (m, 2H); 3.54 (d, 1H); 4.18 (d, 1H); 4.36 (t, 1H); 4.74 (m, 1H); 4.95 Y(t, 1H); 5.41
(s, 1H); 7.58 (t, 2H); 7.70 (1, 1H); 8.01 (d, 2H); 8.19 (s, 1H).

Example 19: ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-tri0xatetracyclo[11.2.1.02’6.08’1°]hexadec-l3(l6)'-en-11-yl carbonate:

Ethyl chloroformate (300 umol; 28 pl) is added to a solution of the compound of

30  Example 9 (100 pmol; 40 mg) in pyridine (0.5 ml). The reaction mass is stirred for 2
hours then treated in the same manner as for the preparation of the compound of
Example 17. 20 mg of product is obtained in the form of a white powder.



~

NVR-'H (DVMBO): 0.88 (d, 3H); 1.10-1.40 (m 12H); 1.59 (m 2H); 2.90-2.10 (m
2H); 2.35-2.50 (in, 2H); 2.58 (t, 1H); 2.80 (d, 1H): 2.95-3.07 (ZnBJilM)ZOUS
3.40 (d, 1H); 4.11- 4.25 (m 3H); 4.43 (dd, 1H); 4.70 (m 1H); 5.39 (s, 1H;
8.13 (s, 1H). Exanple 20:

11- hydr oxy- 12-i sobut yl sul phanyl - 3-i sobut yl sul phanyl net hyl -8- 5

met hyl -5,9, 15-trioxatetracycl o[ 11. 2. 1. 02¢.6. 08' 10] hexadec- 13(16) -ene-4, 14-di o
ne: 2-nethyl-l-propanethiol (500 nol; 54 1) is added to a solution of

m kanol i de i 2 in
acetone (1 nﬁ‘ﬂg I%@Mrsg ?ﬁi gﬁgs}d%ogﬂ‘% ?Zgr}?@g ﬁﬁbﬁ a6)2qp?ai‘r%&)é o)
t enper at ure 2A&A-X0he, §éﬂ|):\/%ﬁ$ (6 $H); bk AHsR-UF-3.0T fme?H) Sdcdd 1Bk ésKlure.  The

residue is takemmUiy B48{denH); uhm(ﬁmm gls@ggqmos i $(sf ilif. ered, washed with
ether and dried under vacuum 35 of product 1s obtained in the formof a

whi te powder .. X : 96

21.93 (d, 2%@3%@%’}'&‘?0@8&?&?% -3 é“'%%gli’?fmﬂ'“f%ﬁ 8 g2 m 1H) :

4.07 (d, 1iH metwlééakﬁrioxmtraﬁycml(-%-,10 % lBe!@!!e(( !s3(1§)|-9ne-48143@0('§ 1H). 15

Exanpl e 21: 11-hydroxy-12-isobutyl sul phanyl - 3, 8-di net hyl -

g, 9, lﬁ- It r: OXairﬁétﬁﬁQﬁlﬁbﬁhnEthﬂdl 2500 RRAOK. 5)18p1;LQ1; dadwadacs&ﬁ(l&ﬁ)ofam&aﬁoIM- di one:
net hyl - -p anet ut i on

di hydr om kan dle ,(i(ggxgé) dg[geglylan)un%ﬁ)dl ddﬁ r@?ﬁrﬁoémp%glﬁi Cetone (5n 1?h)l ;1.2

mg) in acet o e(rqacmn) massTiR gtiwedafor itwe hawrs gt ﬁ@blgtltl temperafuoy th@w@h 8t it

anbi ent t enpeigoti&l dfh ket &%uée@'p\f&ﬁlﬁrelﬁme?r%&iéa@@dkaﬁ af lrpétﬁeruﬂlé@Eecr&dﬂéC ed

i e er ed. Oumdnlfpiu thotnul ik =B pla G-t ituinte SBPRG G el s °

obt ai ned i n theefofropfa whitgpontdet.e powder. NVR-'H (DMSO): 0.96 (t, 6H); 1.13
(s, 3H); 1, 25MA.'H3 MS@Q7696 mltﬁH) 1189s,(gd), L ; (n? ﬁ@) (.93 ¥k ; 2H§ 48 (m

2H); 2.62 (t 1 7 (d,
1H): 4.57 (m* SJ}.)% E& ?39381951 %El?ﬁi%?]d(m%) %de( ”gl)_tkﬁ&wéséaﬁb‘ e 22:
12- (di net hyl @m2r(q) HB; 852isymktppl624s, 14D 0. OXEs 1H).

5,9,15-trioxatetracycl o[ 11. 2. 1. 02, 6. 08, 10] hexadec-13(16) -en- 11-yl benzoate:

Thishcormgu][uma& 1al1mm§gm qzngaﬁ@ﬂwlgnasi1ymlsadlmfealynhat dgscrlbed L or thg
synt hesis o J un lﬁi@%aphlﬁa elf_ald(: 92@91_ {o%%lﬁift |lszg Egl ngH%

in the form oY
1.98 (dd, 1H); 208 t 1 ,  2.48 (s, 6H); 266 (t 1H); 3.01 (m 114);
3.51 (d, 1H);2-methyl- k—glopqr@ztyol (ZfO()m_mql;ﬁ4 abiyjs addedy® a solution of dihydromikanolide

(100 pmol; 30 mg) and dimethylaminopyridine (10 pmol; 1.2 mg) in acetone (1 ml).

The reaction mass is stirred for two hours at ambient temperature then the solvent is
20 evaporated off under reduced pressure. The residue is taken up in ether then the

precipitate formed is filtered, washed with ether and dried under vacuum. 25 mg of

product is obtained in the form of a white powder.

NMR-'H (DMSO): 0.96 (t, 6H); 1.13 (s, 3H); 1.25 (d, 3H); 1.78 (m, 1H);

1.89 (dd, 1H); 2.00 (t, 1H); 2.48 (m, 2H); 2.62 (t, 1H); 2.82 (d, 1H), 2.98 (m, 1H); 3.78
25 (m, 1H); 4.07 (d, 1H); 4.57 (m, 1H); 5.40 (s, 1H); 5.61 (d, 1H); 8.06 (s, 1H).

Example 22: 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-tri0xatetracyclo[11.2.1.02’6.08’“’]hexadec-13(16)-en—11—yl benzoate:

This compound is obtained by a procedure similar to that described for the synthesis of -

the compound of Example 18. The expected product is obtained in the form of a white
30  powder.

NMR-'H (DMSO):1.21 (s, 3H); 128 (d, 3H); 1.98 (dd, 1H); 2.08 (t, 1H);

2.48 (s, 6H); 2.66 (t, 1H); 3.01 (m, 1H); 3.51 (d, 1H); 4.04 (d, 1H); 4.71 (m, 1H); 5.06

(dd, 1H); 4.43 (s, 1H); 7.58 (m, 2H); 7.70 (t, 1H); 8.01 (d, 2H); 8.20 (s, 1H).



(dd, 1H); 4.43 (s, 114); 7.58 (m 2H); 7.70 (t, 114); 8.01 (d, 2H); 8.20 (s,
1H). 2 8 JUN 2005 -29 Exanple 23: 2 8 JUN 2005
12- (di met hyl am no) - 3, 8-di net hyl -4, 14-di oxo- 5,9, 15-tri oxatetracyclo
~[11.2.1.02' 6. 08" 10] hexadec-13(16)-en-11-y1 acetate: This conpound is
obtained by a procedure simlar to that described for the synthesis of . the
conpound of Exanple 17. The expected pr-aguct is obtained in the formof a
white 5 powder. NVR-'H (DMVSO): 1. 14 (s 3H) 1.26 (d 3H) 1.94 (dd, 1H);
2.05 (t, 1H); ( ) 397(m IH); 3.32
(m IH: 3. 9@-%%&%%% diflh thyf““ﬁi o '(24?2%3“’ 5.39 (s, 1) 8,12 (s
1H). Exanpl e3245- tI'Z’XQfGF%StCFﬂH]aHHo lhﬂ@ﬂ%l J8)-a-tlaylacesls: 5, 9, 15 10
trioxatetracyclo[11.2.1.02' 6. 08" 10] hexadec-13(16)-en-11-y1l

cycl ohexanecahbcmmbairel is ofithinsd by aprdedhird Smibd taithee dedoyibed for dreaghthesisafim | ar to

that describ S > i

expected pro i sﬁﬁ?%%g% fﬁTﬂé e)%ptgg%i %Hgaﬁ&tékeﬁﬁﬁgﬁo?mh&s—q%( DVBO) :
1.14 (s SH)powdeze (d, 3H); 1.08-1.48 (m 5H); 1.58 (m 1H); 15 1.68 (m
gstl 84 (t NMR)'H oRe8d)dd4 k) 3H§2 936 ({4, %11)1)71.(92.@, (1rH)i112ét)5 @. 4}41);(3,46I7-I)7;
(ad, 119} 5. 4058 P0; 2ps (s 2@y 38 ot 3 om. o; SHR, A, 4169

12- (di nmet hy| 4w Hé))4§88mmhlr)&t559l(s 4Hl£8~]dﬁ(©,xldi)5, 9,15- trioxatetracyclo 111.2.
1.01,6.08,1 ] hexadec-13(16)-en-I |-yl 4-fluorobenzoate: 20 This conmpound is
obt ai ned by Mll%(&ﬁﬂétlﬁ)&ﬁmhﬁ)—t&Jsaimﬂﬂ@l?-ﬂjlbﬂﬁbiocﬂ9 ifie synthesis of the
compound 4 o8 ?aﬁgi% H@%m@ a&cgg;fé ) -yyg%u anefagg,xz,% mor @
'2.08 (t, 1H); .2.46 (s , H%L

4.04 (d, | HT 15400@0(11%4 ISP meébm prczfsdl(raépmlmso thmigsqr@ed Oilhe)synfheaiofit

8.06 (dd, 2H)the SonAfdufi of Bxafiple EX amplegpedd product is obtained in the form of a white
11-{[tert-but Lv(igx' met hyl ) si |yl ] oxy}-12- (di net hyl am no) - 3, 8- di et hyl -
5,9,15-trioxdtetracyclo 11.2.1.02'6.08'1 ] hexadec- 13( 116_31)) ene- 4, 14-di one
hydr ochl or i d&YMR- %KIBMS - b4 HdPRk H- 2 (& HOk d-Bel 48 fampSH):01 88 i 1 i n

et her) lslsaddmk(tr@zai)spgm(t,lm 003 (dd, 1H); 2.03 (t, 1H); 2.37 (m, 1H); 2.44 (s, 6H); 2.61
(t, 1H); 2.98 (m, 1H); 3.32 (t, 1H); 3.87 (d, 1H); 4.66 (m, 1H); 4.77 (dd, 1H); 5.40 (s,
1H); 8.12 (s, 1H).

Example 25: 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
trioxatetracyclo[1 1.2.1.02’6.08’1°]hexadec-13(16)-en-11-yl 4-fluorobenzoate:

20 This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 18. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.20 (s, 3H); 1.28 (d, 3H); 1.97 (dd, 1H); 2.08 (t, 1H);
2.46 (s, 6H); 2.65 (t, 1H); 3.00 (m, 1H); 3.50 (d, 1H); 4.04 (d, 1H); 4.71 (m, 1H); 5.04
25 (dd, 1H); 5.43 (s, 1H); 7.41 (t, 2H); 8.06 (dd, 2H); 8.20 (s, 1H).

Example 26: 11-{[zert-butyl(dimethyl)silyl]oxy}-12-(dimethylamino)-3,8-dimethyl-
5,9,15-tri0xatetracyclo[11.2.1.02’6.08’10]hexadec-13(16)-ene-4,14-di0ne
hydrochloride:

A solution of hydrochloric acid (0.3 mmol; 0.3 ml; 1N in ether) is added to a solution of
30  the compound of Example 16 (0.22 mmol; 100 mg) in acetone (2 ml). The precipitate is
filtered, washed with a little acetone, with ether and dried under reduced pressure.

70mg of the expected product is obtained in the form of a white powder.



30 the conmpound of Exanple 16 (0.22 nmmol; 100 ng) in acetone (2 m). The
precipitate is filtered, washed with a little acetone, with ether d dried
under reduced pressure. 70ng of the expected product is obtained it 4LHB2005
formof a white powder. 28 JUN 2005 -30 NVR-'H (DvsO): 0.14 (d, 6H); 0.90
(s, 9H; 1.15 (s, 3H); 1.27 (d, 3H); 1.85 (dd, 1H); 2.05 (t, 1H); 2.72 (t,
1H); 2.90-3.25 (m 7H); 3. 72 (m 1H); 3093 (m 1H); 4.76 (m 2H); 5.46 (s,
1H); 8.70 (d, 1H); 11.64 (s, 1H). Exarrple 27

12- (di met hyl a@ RO} 3Ip §/{§b m?dﬂy'(a OHY. 113 (s, 3H); 127 (4, 3H)
5,9, 15- trloxatetracycl

10) hexadec-13( 16
hept anoat e: Tris %nﬂéhn%i()? s(t ob‘fl)al ?ré%i (B’y g)’plzr?géd%fr -)H)l 72’[ &‘¥‘t HED:
descri bed f or3.93en, 3¥intdEsins 2H); 5.46e, IEHNROVEY 1HS, 1E>6Armllel).18. The expected
product is obtained in the formof a white powder. NVR-'H (DMSO): 0.86 (t,

3 1.14 ’!!?E % ; 10195 dad, 1 2.02
(![_') 1H) : 2(§E |ﬁ{)lei' 2192(&111?’& ﬁlgﬁnm% Séméﬁz)(lmm 1x0 ( 3 51)3 (t,

1H): 3.89 Yd,5 ’Fé-t“%aéﬂara(“mlol H)2104 ¥y 7 |haxpdeg13(16 'zrélxyghepmoat%’ 12 (s, 1H).
Exanpl e 28: 12-(di net hyl am no) - 3, 8- di net hyl - 4, 14- di oxo-5, 9, 15-
t ri oxat et r acyiocdnipbuid ib. db&irﬁed(b& alBdcetex avhe s Mhéﬂ;&)seréand idr—tlgrelsy@ﬂ(esis pflu o

romethyl)b e ar to
t hat descri bre}gé’?%fqu[ ég Oggir(l esis o? %x%%teg?gﬁ%lgﬁggg% ré%%ﬁ’%%'ﬁ{lgf as{-’f-ﬁ?éé

expect ed prod®fdef:s obtained in the formof a white powder. NVR-'H
(DVSO) : 1. 21 (SMR3H) (DMSZY: 086 @HE); 2L 04 ({ caH); 1tor1.25 O, OH); 16§ ;(m, 2H8 (s,

6 2. 66 t, 4 1
5H2)4 20 (( l%ﬁ‘id EHQ% ({2% 1%{})235?@ ‘2’{)(244%(5261{)82%3“( gH)’?ﬁ (m é@é%@ ,
Exanpl e 29 10 [ 389 fely I HideS) (g 1 E); &ﬂr?é%yﬁ)zﬁ i(h@dllékgig(s
trioxatetracyclo0l1ll. 2. 1. 02' 6. 08, 10] hexadec- 13(16)-en-11-y1.

2- t hi ophenecaEkonpie 28c12-(dithethylaariipo)L88idinsetbylt4ai 4adidxd3$,9d 5pr ocedure simlar to

that d ib f Ex le 18. Th
expect ed pr oggir e ORI TR A% T Hhen e ORI o ouder . MR

(DVBO): 1.20 fétriflpagomethybjbengoategy) - 1. 99 (m 1H); 2.07 (t, 111); 2.49 (s,
6H); 2.65 (t, 111); 3.00 (m 1H); 3.47 (d, 1H); 4.00 (d, 1H); 4.70 (m 1H);
5.01 15 This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 18. The expected product is obtained in the form of a white

powder.

NMR-'H (DMSO):1.21 (s, 3H); 1.28 (d, 3H); 2.01 (dd, 1H); 2.06 (t, 1H);

2.48 (s, 6H); 2.66 (t, 1H); 3.00 (m, 1H); 3.55 (d, 1H); 4.09 (d, 1H); 4.73 (m, 1H); 5.04
20 (dd, 1H); 5.44 (s, 1H); 7.96 (d, 2H); 8.19 (d, 2H); 8.21 (s, 1H).

Example 29: 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
trioxatetracyclo[1 1.2.1.02’6.08’]0]hexadec-l3(16)—en—1 1-yl 2-thiophenecarboxylate:

This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 18. The expected product is obtained in the form of a white
25  powder.

NMR-'H (DMSO): 1.20 (s, 3H); 1.27 (d, 3H); 1.99 (m, 1H); 2.07 (t, 1H);

2.49 (s, 6H); 2.65 (t, 1H); 3.00 (m, 1H); 3.47 (d, 1H); 4.00 (d, 1H); 4.70 (m, 1H); 5.01

(dd, 1H); 5.43 (s, 1H); 7.26 (t, 1H); 7.87 (d, 1H); 8.01 (dd, 1H); 8.18 (s, 1H).

Example 30: 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
30 trioxatetracyclo[11.2.1.02’6.08’]0]hexadec-13(16)-en-11-yl 3,3-dimethylbutanoate:

This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 18. The expected product is obtained in the form of a white
powder.



(dd, 1H); 5.43 (s, 1H); 7.26 (t, 1H); 7.87 (d, 1H); 8.01 (dd, 1H); 8.18 (s,
1H). Exanple 30: 12-(di nethyl am no)- 3, 8-di net hyl -4, 14-di oxo-5, 9,15 30
trioxatetracyclolll.2. 1.02'6.08" 1] hexadec-13(16)-en-11-y1 78 JUn g
3, 3-di net hyl but anoate: This conmpound is obtained by a procedure sinilar to
that described for the synthesis of the conpound of Exanple 18. The
expected product is obtained in the formof a white powder. 2P.+lP~7005
-31 NMR-'"H (DVMsO): 1.00 (s, 9H); 1.15 ¢8,- 3H); 1.26 (d, 3H); 1.94 (dd, 1H);
2.03 (t, 1H; 2.24 (dd, 2H); 2.45 (s, 6H); 262 (t 1H) 2.98 (m 1H); 3.32
(d, 1H); 3.8QMmA-&q BMisof- 6ho (@) ol 1.14- &1 3140 (s, (dd")lH)B 12 (s,

3??@5%‘2??2593% odmnanen i g 6‘91%31%?8 Lo I s

1- benzot hi optiehB);2-65qay, bE) W &t(ed, 1H) $4CcEmMIdufd2 (s 1Hpt ai ned by a procedure
simlar to that described for the synthesis of the conmpound of Exanple 18.

The expect edppipiial: 12&(&4?1%@13&%%&)03 ﬁhﬁnét%lmgfdf%x%'ﬁiﬁ- powder. 10 NVR-'H
(DVBO): 1,22

2.50 ,
6H); 2. 66 (1 riopagetr Yﬁeﬂﬁ]l %H?’%% 3@%353 %rﬁn- E)Ybls%woﬂmheﬂam (m 1I(—|)S;
5.06 (dd, 1khrboSylde: (s, 1H); 7.50 (t, 1H); 7.56 (t, 1H); 8.09 (t, 2H); 8.21
(s, 1H); 8.27 (s, 1H). Exanple 32:

12- (di met hyl apsRehpsnd 1§jblﬂﬁﬁhgﬁ’$y élpr%é dﬁk@s’fﬂﬂé‘rﬁo that descrlbed for the synthe51s of
5915tr|oxtetrac f uroat e:

0 hexa 3 16
Thi's conpouni®€¥"H8 %Qf[c,fd‘a’iﬁ‘?{eal p%"c%ﬂ’ﬁ?t Elioﬁ‘fqtésr"%? (i @%P}lﬁé’é‘“?or t he
synt hesi s of powlie. conpound of Exanple 18. The expected product is obtained

,,'1n9t7h(edL%mH$Mﬁ %’“éﬁsoﬁfo‘i‘%r "%ﬁd'i E@’g% 1o 9(&% 1{)’*"%’081(,%711(19 3"')1H)

3.46 (d, 1H 25@ (B(ﬁf@dz 6%) H)A?’ﬁ@( 4(0édd b 475(@81111)550@-1) 6.72
(d, 1H; 7. 36d({,d1H)3-|'5)44 &, Oﬁ{)(swolld) 1}3, 32&6(@, 11y) 8.0Ex@pHE- 831 (s, 1H);
12- (di met hyl 3n, 1—13)’ 8- di net hyl - 4, 14- di oxo-

5,9,15-trioxatetracyc|o[11 2.1.02'6.08" 10] hexadec- 13(16)-en-11-y1
5-nitro-2-furoate; _This conpound is obtained by a procedure simlar to that

descri bed foExapmpledZ: dpidimethylamino)-3,8-dimethyl-4,14-dioxo-

15 5,9,15-trioxatetracyclo[11.2.1. 0%5.0% 10]hexadec-13(16)—en -11-yl 2-furoate:

This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 18. The expected product is obtained in the form of a white

powder.

NMR-'H (DMSO): 1.19 (s, 3H); 127 (d, 3H); 1.97 (dd, 1H); 2.07 (t, 1H);
20 2.47 (s, 6H); 2.64 (t, 1H); 3.00 (m, 1H); 3.46 (d, 1H); 4.00 (d, 1H); 4.70 (m, 1H); 4.98

(dd, 1H); 5.43 (s, 1H); 6.72 (d, 1H); 7.36 (d, 1H); 8.03 (s, 1H); 8.18 (s, 1H).

Example 33: 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[1 1.2.1.02’6.08’1°]hexadec-13(1 6)-en-11-yl 5-nitro-2-furoate:

This compound is obtained by a procedure similar to that described for the synthesis of

25 the compound of Example 18. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.19 (s, 3H); 128 (d, 3H); 1.98 (dd, 1H); 2.08 (t, 1H);
2.45 (s, 6H); 2.64 (t, 1H); 3.00 (m, 1H); 3.53 (d, 1H); 4.08 (d, 1H); 4.72 (m, 1H); 4.97
(dd, 1H); 5.44 (s, 1H); 7.65 (d, 1H); 7.80 (d, 1H); 8.21 (s, 1H).

30  Example 34: 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-trioxatetracyclo
1 1.2.1.02’6.08’101hexadec-l3(l6)—en-l 1-yl 2-thiophenecarboxylate hydrochloride:

A solution of hydrochloric acid (0.8 mmol; 0.8 ml; 1N in ether) is added to a solution of
the compound of Example 29 (0.44 mmol; 196 mg) in acetone (4 ml). The precipitate is



25 the corrpound of Exarrpl e 18. The expected product is obtained in ﬁhe k%d?
of a white powder. NVR-'H (DVBO: 1.19 (s, 3H); 1.28 (d, 3H); 1.98 @d&l,

1H); 2.08 (t, 1H); 2.45 (s, 6H); 2.64 (t, 1H); 3.00 (m 1H); 3.53 (d, 1H);
4.08 (d, 1H); 4.72 (m 1H); 4.97 (dd, 1H); 5.44 (s, 1H); 7.65 (d, 1H); 7.80
(d, 1H); 8.21 (s, 1H). 30 Exanple 34:

12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di@¥0-5, 9, 15-tri oxatetracycl o
[11.2.1.02'6. 08 1U] hexadec- 13(16) -en-11-yl 2 t hi ophenecar boxyl ate
hydrochlorid sQl tlon of ,hydr ochl Ol‘l i

ether) is ad g efiowas SONE %rlllt% wHRe ‘(’:Vb oun né%rlﬂm”eglbce?dxiﬂm 196
my) in acet o0 (g atithe, exmwdm@hlcmspbﬁa@edsit28f0mmf2me posgerf j | t er ed, vvashed

W}t[‘ha ||tt|@\IMRéH0 MS‘@J”I?_%: 1 3371, le@dfﬁndqrw egwiced); p2@§seﬂrQH 180 m:J
o] e expec a|
réﬂ Cﬁ? dﬁ'{)ilf‘)qg gmmglﬂbt 5%%\:31 76 (t

(DVBO) : 1. 23
1H); 2.85%3. 25558((![!% IHIH)5 513(595HX ﬁl2911'|)1H)479’B(S( 1hl); 8HdB;(d.51H)2 8 8n(s, TH);, 12. B 5.38
(m 1H); 5. 53(5(%[ 1H); 7 29 (t, 1H): 7.97 (s, 1H): 8.08 (d, 1H): 8.86 (s,
1H); 12.12 f . npl e 35:

12- (di et hyl no | - di.o 49, 1 r atetracyclo
[11.2.1.02 6%—%@%2&'&“@% T’é’;één&‘ %?4341 YRS n%/?iﬁet ate: This conpound
i s obtai ned hyiozatpiracyetblitle2. hD’rﬁG éﬂhdxadctCH@t(l&jeselrll-)tléethfemylatétetesynt hesi s of

1o the conpound of Exanple 18. The expected product is obtained in the form

(i’f a V\'gi })éel pﬂﬂ‘ﬁ@fm ol Rs ' obkal h'prdeedidte E3nilastd thatlaed@ived for3hd synéhe&é;of gd L
3 8b (a k) hyd 0883 obfye heﬁfpeff-%ﬂ togticls ffimed i ool Ry T 6 by

(m 2H); 7.4%opder.1H); 8. 12 (s 1H) 15 Exanpl e 36:
12- (di et hyl ag o)y %Dﬁasb 1boxa: 319, l5r4 (ddy V) 204 (m, 1H)

trioxatetracyc 1 ﬁ adec-13 et at e:
i S oo HlorbRde b@ﬂ)azg?&z s el gt oL pledfiopcer ot
synt hesi s of (o, iH);clorddnidd)os. 3£E(samﬁj,é.9$$m, m)c;mxmdmds.mcsduﬂ i s obtained
in the formof a white powder. 20 NVR-'H (DVMSO: 1.23 (s, 3H); 1.35 (d,

3H); 104 (4d, E:!dfh le 36:113 ﬁmetimmmé -3 dinfeth 17%14 -Roflsolis- 1H); 3.06 (m 1H);
3.48 (d, 1H; 2 lébz (?81 ]m:xa:(lllgg 13(16) -en-11-yl phenoxyacetate:

' trioxatetr, cyclo

This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 18. The expected product is obtained in the form of a white
powder.

20 NMR-'H (DMSO): 123 (s, 3H); 1.35 (d, 3H); 2.04 (dd, 1H); 2.13 (t, 'lH);
2.58 (s, 6H); 2.67 (t, 1H); 3.06 (m, 1H); 3.48 (d, 1H); 4.08 (d, 1H); 4.77 (m, 1H); 4.86
(m, 1H); 4.96 (dd, 2H); 5.50 (s, 1H); 7.05 (m, 3H); 7.38 (m, 2H); 8.23 (s, 1H).

Example 37: 8-(dimethylamino)—3,10a—dimethyl—2,6-dioxodecahydro-4ﬁ-
methenofuro(3,2-cjoxireno[f]oxacycloundecin-9-yl 4-zert-butylphenylcarbamate:

25  4-terbutylphenylisocyanate (250 pmol; 44 mg) is added to a solution of the compound
of Example 5 (200 umol; 67 mg) in 1,2-dichloroethane (10 ml). The solution obtained
is stirred for 20 hours at 60 °C before evaporating the solvent under reduced pressure.
The residue is eluted on silica using a mixture of acetone and dichloromethane (20/80).
The residue is taken up in ether, filtered and dried under vacuum. 36 mg of product is

30  obtained in the form of a white powder.

NMR-'H (DMSO): 1.18 (s, 3H); 1.25 (s, 9H); 1.27 (d, 3H); 1.95 (dd, 1H);
2.08 (t, 1H); 2.48 (s, 6H); 2.64 (t, 1H); 2.98 (m, 1H); 3.37 (m, 1H); 3.91 (d, 1H); 4.69



——

(m 1H); 4.96 (dd, 2H); 5.50 (s, 1H); 7.05 (m 311); 7.38 (m 2H); 8.23 (s,
1H). Exanpl e 37: 8-(dinmethyl am no)- 3, 10a-di net hyl - 2, 6-di oxodecahydr8-84JUN?005
nmet henofuro [3,2-c] oxireno [ f ] oxacycl oundeci n-9-yl

4-tert-butyl phenyl earbamate: 25 4-terbutyl phenylisocyanate (250 .tnol; 44
ng) is added to a solution of the conpound of Exanple 5 (200 nol; 67 ng) in
1, 2-di chl oroet hane (10 m ). The solutioesobtained is stirred for 20 hours
at 60 C before evaporating the solvent under reduced pressure. The residue
is eluted on si{i¢ u f e C h 20/ 80) .
The residue fn? Ijiazk@gblg&fl in eﬂ?# h? ﬁtzg?(gdikgﬂg Sgl’l e%&)ugc}er(g\rﬁ%%u%r@n?d ng of
product is Bd-obtai ned in the formof a white powder. NVR-'H (DVSO): 1.18
(s, 3H); 1.25 (s, 9H); 1.27 (d, 3H); 1.95 (dd, 1H); 2.08 (t, 1H); 2.48 (s,
6H); 2.64 (tExdiple 38: 88dimethyldhino33,30a {diinethiy)-2, 6311(9(bdédhydi'd)—4 74.69 28 JUN

2005 -33 ( : } ; oy ; 738(d 2H) ;
8.12 (s, 1H)n}“eél%9f“?°ﬁq ‘(ﬂgﬁ”“éﬁ“"a?ycﬁg’é@%“(q thifa? %éérﬁqﬁ%'ﬁ

-di net hyl - dloxodecahydro 4,

met henof u?ol his cema%nfiéﬁ%t[f@%%y(:%qoeiﬂwe%mﬂargo%at fescabrdop the sypbssisid: 5 This
conmpound i s detcampechdnf Bxappled8dlhee:petted prodiic id stadindiciaahd foed of arwhithe
synthesis of _ the conpound of Exanpl e 18 The expect ed product is obtained
inthe formB a white Eowde NVR 1.18 (s, 311); 1.26 (d, 3H;
1.95 (m 1H) NI\QRdlé (YISQx4Y 18 G, 48D J. 266I(+} 5 )6h9ét (m,1 11 20670 HEH) ; 3. 36
(m 111); 3. QQS((m6Hll2"k)4 (tAH82.0Mm,H); 346 (8, 1H)93 60 (m11H4); 4.68.(A011(E 4.7214) ;

Bl s T e ths Ryl 450 iyl B a6

met henof ur o [131)2 cl oxireno [fl oxacycl oundecin-9-yl 2-met hoxyphenyl earb
amate: This conpound is obtained by a procedure simlar to that described
for the synt IFRampled9: $Fdinkethylamie)dd 0ot dimetipR®-diBxodtbshyaxpagt ed product is

obtained in NVR- @ 1.27
(d, “511); 3&%&%&2 Bytiq ?@ofa%%*%ndzﬂ?@ x“ el ?vfeeél%%ﬁb(am > 98 (m
111); 337 r:rl] H) ; 380{) 3H) ; d( 4.80. (dd,
1H); 5.40 (s, hipgpmpgunsys pptaingdpy arrqsed%sm&lﬂi)o thaﬁ dG@“P? for ﬂl)e Syvthssgs td,
15 the compound of Example 18. The expected product is obtained in the form of a white
powder.
NMR-'H (DMSO): 1.17 (s, 3H); 1.27 (d, 3H); 1.94 (dd, 1H); 2.05 (t, 1H);
2.48 (s, 6H); 2.63 (t, 1H); 2.98 (m, 1H); 3.37 (m, 1H); 3.80 (s, 3H); 3.87 (d, 1H); 4.68
(m, 1H); 4.80 (dd, 1H); 5.40 (s, 1H); 6.90 (t, 1H); 7.02 (d, 1H); 7.09 (t, 1H); 7.59 (d,
20 1H); 8.12 (s, 1H); 8.59 (s, 1H).

Example 40: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-
furo[3,2-c]oxireno{floxacycloundecin-9-yl 2(methylthio)phenylcarbamate:

This compound is obtained by a procedure similar to that described for the syrithésis of

the compound of Example 18. The expected product is obtained in the form of a white
25  powder.

NMR-'H (DMSO): 1.17 (s, 3H); 1.27 (d, 3H); 1.95 (dd, 1H); 2.08 (t, 1H);

2.40 (s, 3H); 2.48 (s, 6H); 2.63 (t, 1H); 2.98 (m, 1H); 3.37 (s, 1H); 3.84 (d, 1H); 4.67

(m, 1H); 4.80 (dd, 1H); 5.39 (s, 1H); 7.15-7.25 (m, 3H); 7.32 (t, 1H);

8.10 (s, 1H); 8.90 (s, 1H).



~.

20 114); 8.12 (s, 1H); 8.59 (s, 1H) . Exanple 40: 8-(dinethylam no)-3, 10a

-di et hyl - 2, 6- di oxodecahydr o-4, 7-nmet heno- furo [3,2-cl oxireno [JI 78 JUN 2005
oxacycl oundeci n-9-yl 2(net hylthio)phenyl carbamate: This conpound is obtained
by a procedure simlar to that described for the, synthesis of the conpound
of Exanple 18. The expected product is obtained in the formof a white 25
powder. NMR-1H (DVMBO: 1.17 (s, 3H); 1-27 (d, 3H); 1.95 (dd, 1H); 2.08 (t,
114); 2.40 (s, 3H); 2.48 (s, 6H); 2.63 (t, 1H); 2.98 (m 114); 3.37 (s,

1) 3.84 (dgxadile 4f: $@imetfylahiiho)-$103aiktleh 1-§"&-aim'§od%9at£)%ro-lj74)i 7.15-7.25
(m 3H): 7. ST 1) 8.10@(5, 1) 8.,9Yg is, 1H%5. P JUN 2005 -34
Exanpl e 41: Be(hanefurdlyLzaiosspeBloracyclyupdeqin y-vs 2sthaxypbsaalea ey, 7-

met henof ur o[ 3, 2- c¢] oxi reno[ f] oxacycl oundeci n-9-yl 2-et hoxyphenyl car banat e:

Thi s conpounthis sompiuail mecbthyedbypr moeduresirgilaritd trat dacritiedtfordbe synithped of or t he
synt hesi s of A . - | t ai ned
h et or m F CapAr T el 1 PR Rec MR gty BIOSHE T S0 8 S
1.35 (t, %H)Po"id.e% (dd, 1H); 2.05 (t, 1H); 2.48 (s, 6H); 2.63 (t, 1H); 2.98
(m 1H); 3. 3WMRAH WHNMSG):90.17 dis, BH); 14707d, 6H); 28F; (t4.360; (b5 1dd),; 1), 79 (dd,
1H); 5.40 (s, 1@ A ternlba (f - . (. : 5806d, 1H);
8 0b (o 1k ;2'0%@1%1{?32;&1 6.H)1g')6g>galﬁﬂge2(‘%2(.n§;%), {39 (1w, 336 q, 1028 06

8- (di net hyl affi AB):-B67 0R- dDief Aydd, 2%%4%&@0@8%%%@0@; 7.01 (d, 1H); 7.07 (¢,

met henof ur o[ 3HR7GIRGH] ngpg),ﬂjtsgmggmmgnﬂgci n-9-ylthien-3-ylcarbamate: This
conpound i s obtained by a procedure simlar to that described for the

the formidi w‘%?%&gﬁy'%ﬁ%?”%%‘%%—?ﬁ%ég W) S 8y

(1.95 (dd, 1HmetiengBirpl32-cjoxirenoffopgeycioundggip-9-yl thignfrylcarbgmate: 98 (m 1H) :

3.36 (m 1H); 3.90 (d, 1H); 4.68 (m 1H); 4.80 (dd, 1H); 5.40 (s, 1H); 7.04
(d, 1H); 7.22hisspompbbind i¥oBinéd by 4 ploreddrel@milsr, to dy destOb&iBfof the shthesis dExanpl e

43: 8- (di met hyl AEB@T ot ExARnRi IEETHY bingerBa fod 5 hit
met henof ur ol g?éZ- (ﬁpo‘gl% r enE]’o% %xggyg%oxﬁﬁgecﬁl’r?- é?sfgq%%{n@ott%?ogﬁ-og-aﬂ égr bamat e:
20 This conp8fWeETi s obtained by a procedure sinilar to that described for
t he synt hesi MR-"H (DMSO): 1.18 (s, 3H); 1.27 (d, 3H); 1.95 (dd, 1H); 2.05 (m, 1H); 2.48 (s,

6H); 2.64 (t, 1H); 2.98 (m, 1H); 3.36 (m, 1H); 3.90 (d, 1H); 4.68 (m, 1H); 4.80 (dd,

1H); 5.40 (s, 1H); 7.04 (d, 1H); 7.22 (s, 1H); 7.43 (t, 1H); 8.12 (s, 1H); 10.08 (s, 1H).

Example 43: 8—(dimethylaminb)-3,10a—dimethyl-2,6-dioxodecahydr0-4,7—
methenofuro[3,2-c]oxireno[floxacycloundecin-9-yl 1-benzothien-3-ylcarbamate:

20 This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 18. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.20 (s, 3H); 1.28 (d, 3H); 1.98 (dd, 1H); 2.07 (m, IH);
2.48 (s, 6H); 2.65 (t, 1H); 2.98 (m, 1H); 3.40 (m, 1H); 3.97 (d, 1H); 4.70 (m, 1H); 4.82

25  (dd, 1H); 540 (s, 1H); 740 (m, 2H); 7.65 (s, 1H); 795 (d, 1H);

8.14 (m, 2H); 10.00 (s, 1H).

Example 44: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-

furo|3,2-c]oxireno{f]oxacycloundecin-9-yl N-(ter-butoxycarbonyl)glycinate:

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (200 pmol; 38 mg), N-
30 terbutyloxycarbonylglycine (200 pmol; 35mg), triethylamine (200 pmol; 28ul) and
dimethylaminopyridine (10 pmol; 3mg) are added to a solution of the compound of
Example 5 (200 pmol; 60 mg) in dichloromethane (5 ml). The solution is stirred for

three hours at ambient temperature, poured into a solution of NaHCOs3 then extracted



t he conpound of Exanple 18. The expected product is obtained in the form of:
a white powder. NVR-'H (DMBO): 1.20 (s, 3H); 1.28 (d, 3H); 1.98 (ddZ 51y 2005
2.07 (m 1H); 2.48 (s, 6H); 2.65 (t, 1H); 2.98 (m 1H); 3.40 (m 111); 3.97
(d, 1H; 4.70 (m 1H); 4.82 25 (dd, 1H); 5.40 (s, 114); 7.40 (in, 2H); 7.65
(s, 1H); 7.95 (d, 1H); 8.14 (m 2H); 10.00 (s, 1H). Exanple 44:

8- (di net hyl am no) -3, 10a -di m et hyl - 2, 6--ds oxodecahydr o- 4, 7- net heno-

furo[ 3, 2-cl oxi reno[ Aoxacycl oundeci n-9-yl N (ter-butoxycarbonyl)glycinate:

1- (3-di met hylagi § f&@%le) *r%e% ﬁﬁa@é’% wma \bbﬁgm%‘ ltﬂEﬂ Qﬁth(;%u&%' 38
ng), N 30 ter but oxycar bony| gty triethylam ne (20

mol ; 28l) and® uH‘i’%’ieftSHQ‘lu@rﬁhF%‘&? PF@F%“{&‘WG@%FT Mg aféir@teé"djdghe §UveRt Kol ut i on
of the conpouligtimfed b&)dammht&m&n(iélﬁédxmambr,essﬁ& T residudisechltar @nstidaanimg@s m ) .
The sol ution j. ti for S red into
a solution otn{ %E%(C%E“t% en aélgt&rI%é thh% (4%}60?%0%%&5%%(3% %q{l heaféyacet ate.
The organisc [iarsd ang dried Hedsr V(Pftuﬁmfv% a1 aftnserdugi istpbipingdtin thg fam of @) ‘t’hlieon of
sodi um chl oripd@d&ef ore being dried over MgSO4 and filtered. The solvent is

i cgahi?ng‘fﬂqkm@bﬁwf 1R B BT o dePndneo o) T et aue
is taken up i2DSefthéd);, BAX (4, téhed.6ar(tl dHi éPSuimderH)y 3Ajuih 135 Wb 6f 2Hb,0duct is

bt d t t 1.26
(()d a'3nH)G '1n393hﬁts(t10f}fk% @%7@191;%1%)(]'-381%“@1@1 54%'&@21{'5‘ 7(%@)2}1)4%13«251 (ﬁ%_') 63 it

4 81 (ngBIOSD)E—a%&g %Pﬁ‘!‘%??%’%?@aIwe@'—fﬁ‘g@“f&ﬁd‘?ydﬁp“&gﬁ|7e(Ts: ak

8- (di met hyl amietbyndurbih2-chixirend{flbxxydoundecine®pkthier bylacetate:
.met henof ur o[ 3, 2-c] oxi reno[ f | oxacycl oundeci n-9-yl t hi en-3-yl acetate: This

conmpound is mﬁﬁédmﬁu&ylsa)bmr@aaglurwoosam lsﬁﬁlaiﬂ)thﬁt&iesdi%%@fdrbl&dsyﬁthésﬁbﬁ _
o hes oo bt AR Bl HERl b o e RAGLEG PR of 8 1
3H); 1.94 (ddowteh: 2.05 (m 1H); 2.37 (s, 6H); 2.61 (t, 1H) 2 97 (in,
1H); 3. 3319t ,NMR)'H IDFARA)S.1.2Hs, 31881.66.(d1BH); 1446¢d MH)L1H).05 4m/8H)dd, 1H);
5.39 (s, 1H):, £ 94 éﬂ 2%|l_|)(t 1?{)3999 (in, 31@5’333 (g’ ul)* it))cs §)H)U'3 88 (d, 1H);

4.67 (m, 1H); 4.78 (dd, 1H); 5.39 (s, 1H); 7.04 (d, 1H); 7.36 (s, 1H); 7.50 (t, 1H); 8.11

(s, IH).

Example 46: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-
20  methenofuro3,2-c]oxireno[fJoxacycloundecin-9-yl 1-benzothien-3-ylacetate:

This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 44. The expected product is obtained in the form of a white

powder.

NMR-'H (DMSO): 1.13 (s, 3H); 1.25 (d, 3H); 1.94 (dd, 1H); 2.04 (¢, 1H);
25 2.26 (s, 6H); 2.60 (t, 1H); 2.96 (m, 1H); 3.32 (m, 1H); 3.88 (d, 1H); 4.04 (s, 2H); 4.67

(m,1H); 4.74 (dd, 1H); 5.38 (s, 1H); 7.40 (m, 2H); 7.64 (s, 1H); 7.79 (d, 1H); 7.99 (d,

1H); 8.09 (s, 1H).

Example 47: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-
methenofuro[3,2-c]oxireno[f]oxacycloundecin-9-yl thiophene-3-carboxylate:

30  This compound is obtained by a procedure similar to that described for the synthesis of

the compound of Example 44. The expected product is obtained in the form of a white
powder.



(s, 1H). Example 46: 8-(dinethylam no)-3, 10a

- di net hyl - 2, 6- di oxodecahydro-4,7 20

met henof ur o[ 3, 2- c¢] oxi reno[ 4oxacycl oundeci n-9-yl 1-benzot hi en- 3-yl g(,BeNﬂ 40
This conpound is obtained by a procedure simlar to that described for the
synthesis of the conmpound of Exanple 44. The expected product is obtained
in the formof a white powder. NVR-'H-OMSO): 1.13 (s, 3H); 1.25 (d, 3H);
1.94 (dd, 1H); 2.04 (t, 1H); 25 2.26 (s, 6H); 2.60 (t, 1H) 2.96 (in, 1H;

3.32 (M 1Mk 88 rfisdf) 19 Q4 o45: 12 0 Aofif W‘EF e‘ﬁ %)H) 5. 38
(1ib 1IIg)xamzl 22‘;,5: éﬁ%ﬁﬁe@hw)aﬁrﬁ%@g@hé;ﬁ (&diBt hoB (g, 1&&6‘%6@ hy 8?894 7-

et henof ur o @a,21D] 243 (se119); T a8 & VED; oV CIH); 81§ s, HRBONS-1BHcar boxyl at e:
Thi s conmpound is obtained by a procedure simlar to that described for the

synt hesi s of uct_is obtained in
t%e form of £k ﬁquggd\}\gl ea{yl%ﬂ%?gﬁghémlmgkfﬁlww B&)@%@ 19 (s, 3H);
1.27 (d, 3H) methegofure a;2 -clpyireny [fipxacycloupdpcin-9oy1 Sephenyltigey-2-y: astwmte 1H); 2.99
(rn, 1H); 3.46 (d, 1H); 3.98 (s, 1H); 4.70 (in, 1H; 5.02 (m 1H); 5.43 (s,
1H); 7.49 (sThididpmpctinGSs §igainddHy a Brot@iufessimila)to tHht débctilsed fdithe simaasplof 48:

8- (di net hyl a 0 t-Ry

met henofuro[g]1 %génfggg]drogr%ﬁ 0X3204§Fé%ex8) %Ee&gﬁr%gg&?ﬁh%g enilllz?%ogﬁ 05 VThétgr bamat e:
Thi s conmpounBoVéerobt ai ned by a procedure sinilar to that descri bed for the
synt hesi s of NMméHchmgomdlczb Exaymt el.B7.(d,ThE).expeciay m)pdy@:; (t,s1@kt ai ned

177 Caa o383 B3 QRS 3o B0 AN . 3o fs i mpridg 4l 11y
(3.37 (d, 1H (msl@)45(4rh(s,1}h‘j),, 64069 1thy 7.2H(m, 2HBT. 36((m2HDHY S54d.2H) 8.141+) ; 6. 60
(s, 1H; 7.23nf;mo.98H ;1147 36 (t, 2H); 7.55 (d, 2H); 8.14 (s, 114); 10.93 (s,
1H). Exanple 49: 8- (d| nmet hyl am no) 3 10a - di net hyI 2, 6-di oxodecahydro-4, 7-

henof dec b
et henot o o adabla, UL ARELNR AP N RO B PR

synt hesi s of methenofurof3, 2—c]0xn‘eno 0xacycloundecm—9-yl 1-adamantylcarbamate:

15 This compound is obtained by a procedure similar to that described for the synthesis of
the compound of Example 37. The expected product is obtained in the form of a white
powder.

NMR-'H (DMSO): 1.14 (s, 3H); 1.26 (d, 3H); 1.60 (s, 6H); 1.80-1.94 (m, 6H);
1.94-2.09 (m, 4H); 2.47 (s, 6H); 2.62 (t, 1H); 2.96 (m, 1H); 3.21 (d, 1H);

20 3.38 (s, 1H); 3.76 (s, 1H); 4.64 (m, 2H); 5.37 (s, 1H); 6.96 (s, 1H); 8.05 (s, 1H).

Example 50: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-
methenofuro(3,2-cjoxireno{fJoxacycloundecin-9-yl 2-naphthylcarbamate:

This compound is obtained by a procedure similar to that described for the syrithesis of

the compound of Example 37. The expected product is obtained in the form of a white
25  powder.

NMR-'H (DMSO): 1.20 (s, 3H); 1.28 (d, 3H); 1.96 (dd, 1H); 2.07 (t, 1H);

2.48 (s, 6H); 2.66 (t, 1H); 3.01 (m, 1H); 3.37 (m, 1H); 3.95 (d, 1H); 4.70 (m, 1H); 4.87

(dd, 1H); 5.42 (s, 1H); 7.38 (t, 1H); 7.46 (t, 1H); 7.55 (d, 1H); 7.82 (m, 3H); 8.10 (s,

1H); 8.14 (s, 1H); 10.01 (s, 1H).



. the conmpound of Exanple 37. The expected product is obtained in the form of
a white powder. NVR-'H (DVSO: 1.14 (s, 3H); 1.26 (d, 3H); 1.60 (s, 6H);
1.80-1.94 (m 6H); 1.94-2.09 (m 4H); 2.47 (s, 6H); 2.62 (t, 1H; 234 9f 1M
1H); 3.21 (d, 1H); 20 3.38 (s, 1H); 3.76 (s, 1H); 4.64 (m 2H); 5.37 (s,
1H); 6.96 (s, 1H); 8.05 (s, 114). Exanple 50: 8-(dinethylam no)-3, 10a

-di net hyl - 2, 6- di oxodecahydro-4, 7- nethespfuro [3,2-c] oxireno (f ]oxacyclo
undeci n-9-yl 2-nap hthyl carbam ate: This conpound is obtained by a procedure
simlar to that d r the t arrple37
The expect edgﬁ%@égﬁgﬁh&ﬁ Hago) ﬂ{? gie'flgalﬁ‘npéﬁﬁ déloxwﬁ «rg'? 97'mw(§ NMVR-' H
(DVSO) : 1. 20fyre[3,B¢pxiranapBoxadycl@ppdecin-%5g %@d—bum%me@ymeorlcawate 2.48 (s,
6H); 2.66 (t, 111); 3.01 (m 1H); 3.37 (m 1H); 3.95 (d, 1H); 4.70 (m 111);
4.87 (dd, 1|ﬁ)u,s compdunidSs obtidhed By BProcddurelsimhlar 8 11¥h0 déseribeiHbi thé sﬁﬁhe{sd ole);

7.82 314 8.10 0 1 28J - 37
Exarrpl( (T 51 °8F‘|I%8‘% ycifé%aﬁé e 3? iée éprcteﬂfoducq is gbtéméd 1n|_ple form lf] 1te

-di met hyl 52, QO‘Mdfmxodecahydro 4, 7-met heno- furo [3,2-c] oxireno [ f ]
oxacyclg u HNS@EJ‘H BMR0Y21 i e(d 3i§yt1>do-164ﬁ§a hyhp, 1 hCﬁ{)meﬂ(ﬁt ﬁ:[) 20bi s
conpound is e

synt hesi s of? %ﬂb—zr}égrﬁgcfﬁﬁdggfﬁﬁﬂ%hp? 25537 lﬂl}hég@g&& )e§§ "Bﬁﬁ'gtd'gé 48gt ai ned
in the form @h, a2Mpi t40 5(sponder . 7. NVRah,H THVEQ@)22 1(s,1411(1)5 8H) ; (sl. 28%1. 42 (m

12H) ; 192(@(15,9(;% 2.05 (m 1H); 2.25 (s, 3H) 2.52 (s, 6H); 2.62 (m
IH);295(rn1H) \)336(m1H) 3.88 (m 1H); 4.80-4.95 (m 2H); 5.40 (s,

8- i et 191 aEpABpIes: Sl ipe) 3 s Ginedih2eracotiimag e © o

[3 2- c] oxi r efiorof¥,2-cloxiranaiflokpoyriiemidecif-Oyyl 2.25-Ginctthoay bloeny [rhebmphaterr bamat e: Thi s
conpound i s obtained by a procedure simlar to that described for the

syn: Ees s of Thts%n@@amga&a&%d Bxa c@du?’g smmaletoenaq%icﬁgedﬂfo@%@tynmmg&?n «(a:j ned
I N e orm

oi S 6a [udte Syt ot PO 37 TRe BASgiefptod i) boriighd il B gifiira’usfifes O
1H): 3.33 (mpowdr, 3.69 (s, 3H); 3.76 (s, 3H): 3.89
15 NMR-'H (DMSO): 1.17 (s, 3H); 127 (d, 3H); 1.94 (dd, 1H); 2.06 (m, 1H);
2.48 (s, 6H); 2.64 (t, 1H); 2.98 (m, 1H); 3.33 (m, 1H); 3.69 (s, 3H); 3.76 (s, 3H); 3.89
(d, 1H); 4.68 (m, 1H); 4.80 (dd, 1H); 5.40 (s, 1H); 6.63 (d, 1H); 6.94 (d, 1H); 7.32 s,
1H); 8.12 (s, 1H); 8.58 (s, 1H).

PHARMACOLOGICAL STUDY OF THE COMPOUNDS OF THE INVENTION

20 The usefulness of the compounds of the invention can be demonstrated in particular by
the effect of a treatment with these compounds on:

- the incorporation of cytosine labelled with 2p in a DNA fragment in the presence of
DNA polymerase of E. Coli (acellular system);

- the incorporation of tritiated thymidine in the DNA of HT29 tumor cells in division
25  over a period of 3 hours (cell system); and

- the proliferation of two human cell lines Mia-Paca2 and DU145.

1) Procedures

Cell lines



- (d, 1H); 4.68 (m 1H); 4.80 (dd, 1H); 5.40 (s, 1H); 6.63 (d, IH); @éﬁ
1H); 7.32 (s, 1H); 8.12 (s, 1H); 8.58 (s, 1H). PHARVACOLOG CAL sirBJLJW b THE
COMPOUNDS OF THE | NVENTI ON 20 The useful ness of the conmpounds of the
“invention can be denonstrated in particular by the effect of a treatnent

wi th these conpounds on: - the incorporation of cytosine |abelled wth 32P
in a DNA fragnent in the presence of DNA polynerase of E. Coli (acellular
systen); - the incorporation of tritiated thym dine in the DNA of HT29 tunor

I1s in divigi 25 L] t ; th
o ol 11 erat i BB WSRO G T oEt RLE A o peks’ AhdroD Hemt Y BIGRe dor os
Cel | lines 2(I8mkHoN@OBBtic c@BeDEkIbNSvetd@omuredriont dhe Aceenicer Tewshd nltugeT29

(cancer of tkeneQbRRodbiicMidrPagadsaf human pancreatic cancer cells) were
acquired fromthe Anmerican Tissue Culture Collection (Rockw I1e, Maryl and

USA). I ncorpqgration.of i d ip telntoa
inthe preseg’écé’rpoéatb‘f” %%I&’B%Wté}%rgag@’?ﬁ éiaf”p? %ff]Fé 53/2&’2 ﬁl%fslencﬁg of t he
DNA i s cabri edDddtpobmerasBitfarf acaljmenyystaini ch i ncor por at es nucl eoti des by way
of the activity of the DNA pol ynmerase enzynme. From these nucl eoti des, the

dCr _F’t is | abe'ﬁ;‘?ﬁl éf*’tgé gﬁtmgeimv&om?%pjmlﬁagﬁ&?%crﬂ reiad mioNALGRC EEIAI 3,
i nvitrogen, e S o_a concentration in

of TE sol uti &% V(aJ?'OOfa tl“’s}t-yl—%l the W‘AB poqwaﬁ%?%ymﬁnhm&ﬂgf%?‘é%oﬁdes H€ating to
100 C for 10 daiTRus bbelbéfvoﬁleadleacmgep@ppmm @rectly in ice. The denatured
S_IFI_AFPI s flhgc Eﬁ’édr']sg'l\}éalﬂ@}ﬁﬁ %?c mbggéﬁgﬁbgennmeﬁhlaﬁaﬂw fs%lu?eqlteta: &ﬂcr:égﬁra%T& r:ﬂg PI |
random p¥i ne %8 ﬁ?NAﬁS g M@%@ﬁ%e@%%ﬁ% éﬁf%ﬁd‘@'p

‘bi ot ech). 2 Iheatfngltd lﬂédefuel(dmumyﬂsykfwh bansd replaatd hiaQAR)in el Eh@dqmair@l (250 C
speci fic actiphihYs ﬁ@&iﬂ%"’cﬁ‘éﬂub%%’ cobifafR G bﬁf?er%gﬂﬁ& BPd&'FI'”&G]‘Ih%T‘TPaC“ on.

The reaction LS Cal’l’l ed out In presence or bsence I e _Cco ound to
be tested fortaBlerrr s @Eyr@erasemévmer @%Qc%l?awdp@ RIS SRF AR i ﬁ%i%ﬁl It1 of
EDTA (0. 2M . pthe hiding 6telNRPNS1 638 CRRAE 11684, iAmersham pharmacia biotech). 2 pl of

15 Redivue deoxycytidine 5°-[alpha*’P]-triphosphate (250 uCi  specific  activity
Amersham, Orsay, France) is added to start the reaction. The reaction is carried out in
the presence or absence of the compound to be tested for 10 minutes at 37°. The
reaction is stopped by adding 5 pl of EDTA (0.2M). The labelled DNA is recovered in
200 pl of isopropanol after centrifugation for 10 minutes at 12,000 rpm then washed

20 with 70% ethanol. After drying completely, the DNA is solubilized in 50 ul of TE. 10
pL is counted in 5 ml of scintillator (Instagel plus and scintillation counter Packard,
Rungis, France). The results are expressed as a percentage of the inhibition of
incorporation of the labelled nucleotide in the sample with respect to the control: 100 —
[(DPM of the sample treated/ control DPM) x 100].

25  Incorporation of thymidine labelled with tritium into DNA cells in exponentid7 growth
phase

HT29 cells are seeded in 96-well plates (culturPlate-96, Packard, Rungis, France) (4000
cells per well) with the medium (DME, Gibco BRL, Cergy-Pontoise, France)
complemented with 10% of foetal calf serum, Gibco BRL, Cergy-Pontoise, France). On
30 day 3, the medium is removed and replaced with medium containing the tritiated
thymidine (5’-thymidine TRK.328, 1 mCi, 0.6 uCi/ well, Amersham, Orsay, France)
with or without the compound. The treatments are carried out for 3 hours. The medium
1s then removed and the cells are washed twice with 200ul of PBS (Gibco BRL, Cergy-
Pontoise, France). The lysis solution (SDS 1.25%, EDTA 5 mM) is added for 10
35 minutes at ambient temperature, then 75 pl of scintillating liquid (microscint 40,



. 200 | of isopropanol after centrifugation for 10 ninutes at 12,000 %N@ﬁﬂ
washed 20 with 70% et hanol. After drying conpletely, the DNA is sol llj

in 501 of TEE 10 L is counted in 5 m of scintillator (Instagel plus and
scintillation counter Packard, Rungis, France). The results are expressed
as a percentage of the inhibition of incorporation of the |abelled

nucl eotide in the sanple with respect tethe control: 100 - [(DPM of the
sanpl e treated/ control DPM x 100]. 25 Incorporation of thynidine |abelled

wWith tritiu e n S are
Seeded i n Ob- bl - ¥ ésl PR terHlat a beb actiard: RiRar I VBB G000
celI's per weRpngisy f%cﬁhgh?ﬁéd?ﬁﬁrﬁ‘r(ﬂ pvEed erbisglupigate @@rfaymah% BiesEPrersednce)
conpl e;rent edwigh tcridsspadﬁ% Qi;;e 1ﬁaﬁ%<ﬁhucﬁladffthé Rbelad rﬁcb@@ieBRLthe Caripdy trened eitbe,

France a the.nediumis r Wi Lum
containing t & 1|m:§1jlt°e§r ﬂ}e Wil r%téon(gm? Ea%eﬁl |IH1§ k% g‘ecgrnm”%gm@ 6 G /
wel |, Arreffshéﬁmp@i)sPM/CW@hEBM) with or vmthout t he conmpound. The treatnents
are carried out for 3 hours. The medium is then removed and the cells are

washed tw cenbhienddddi ckiipholfBarié#/3 bco BRL, Cergy- Pontoise, France). The
| ysis solution (SDS 1. 25% EDTA 5 nM is added for 10 35 mi nutes at anbient

temperature, ; erzeﬁ biagho SSA NG | 1 09 AL d MIBRE Neel0: el UN 2005

( Packar d, R(Fﬁl‘@ &%@POW%JW%) sCOHIP]@teéiaPVPthebp%Lﬂf fastaljgslfi eae® and t he
results are apam@&aeg hedgN GRS IBRAL, Ceflryt ItdiRC P& B0 00 s/ bhgericiial | ed

nucl eot i e treate und ver th P ation
.of the | gge ré(%j %ﬁu Fe%om?lcm elbcc(:)oﬁpf opers%%? 155 an C;néj %DEMH;M Cg]t r ol
'DPM). Measur éW@mlmbfGlb@l BRbr Girpy-Bpripise Franke) \wt Bes:d?ﬂ erceb-wall ghtqon dy
Dul becco' s npdriid &dls Faed @ea&eacb 1(f6k b6 BorBRkwith Gdrens B QIdh @& rionk of B&A)

leted with,10% of f t BRL,
Cor by~ Pont of e ERumPEy d@%%t HE b 5t g B s qf%mﬂﬁamgbé’farg O

st r ept onyci np{ctiféretenBREVal@taddy-aFotirohetec teftbaseden, theagichvagandd thd tetrg?lOdltHalm ne
(G bco-BRk, Gar W%trﬁl&o%ﬁond:faﬁH%?ﬁm@@rfaﬁesﬁﬁefl@g eIk ﬁa&—}ﬁg wehé fRatiéh @n day

0. The cells were tr ed o lgrours I nCreasi n
concentrat i orﬁwanegg‘?‘?&m%erﬂﬂ%m%ﬁlﬁb&ﬁﬁﬂ@t agE) tﬂ?ﬁ%ﬂeStSA?retﬁgl%nauto’fn t he of
thi s period, dgplaatei Witle 8 detormipétionk @ercainkentration tested. The products are solubilised

in dimethylsulphoxide (DMSO) at 10 M and finally used in culture with 0.5% DMSO.

2) Results

20  Ata concentration of 100 pg/ml, the compound of Example 16, like dihydromikanolide,
inhibits the activity of DNA polymerase in an acellular system (Table I).

% inhibition of incorporation

Dihydromikanolide 77+11
Example 16 70 + 8
Table 1

Moreover, the compound of Example 16, like dihydromikanolide, inhibits the
incorporation of tritiated thymidine in the DNA of human HT29 cells (Table II).
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18, 22, 24 to 32 and 39 to|43 i t he if tio pf
lines with an I C50 inhibitory P(%Ht@?ﬁlfau Unn{%ww@{’iﬁdn 87
wher eas the conpounds of Exanples 1 to ., 16 to 20, 22
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qual to 30 M
24 to 37 and
es with an | C50

-41
to 43 inhibit

the proliferation of DU-145 cell lines with an ICs, inhibitory concentration lower than

or equal to 30 uM, whereas the compounds of Examples 1 to 10, 12, 16 to

20,22, 24 to

37 and 39 to 44 inhibit the proliferation of the Mia-Paca2 cell lines with an ICsqg

inhibitory concentration lower than or equal to 30 pM.



L"O OOO R (I) corresponding to general sub-forrmulae (1), and (1)2 R3
OM OOM R, OO OO R F (I)I (1)z inwiich 5 R represents 3juN2%5
hydrogen atom or an SR4 or NRARS radical; R2 represents SR6 or NR6R7. R3
represents OH Q(COR 4, OSi R15R16R17, Q(CO OR18 or QCO NHR x; R4 and R6
represent, independently, an alkyl radical, a cycloal kyl, cycloal kyl al kyl,
hydr oxyal kyl radical or also one of thesaryl or aral kyl radicals optionally
substituted on 2 8 JUN 2005 -42 their aryl group by one or nore radicals
chosen fromthe al kyl, hydroxy or alkoxy radicals, R5 and R7 represent,

i ndependently, a hydrogen atom an alkﬁghﬁﬁdical, a cycl oal kyl ,

cycl oal kyl al kyl , hydroxyal kyl radi cal so one of the aryl or aral kyl
radicals 5 optionally substituted on their aryl group by one or nore

radi cal s chosen fromthe al kyl, hydroxy or al koxy radicals, R4 and R5 being
able to formtogether with the nitrogen atom which carries thema
heterocycle with 5 to 7 nenbers, the additional nenbers being chosen from
the -CRSR9-, -NRo-, -0- and -S- radicals, it being understood however that
it there canl_é&n@%&gopgﬂ@g@ﬁﬂﬁﬂygn chosen from-0- or -S in said

het erocycl e, and and  R7 being able to formtogether wth the nitrogen
atom whi ch carries them a Me

@

corresponding to general sub-formulae (I)y and (I),

(I ™2

in which
5  Rjrepresents a hydrogen étom or an SR, or NR4R s radical;
R, represents SR¢ or NR¢R7.
Rj represents OH, O(CO)R 4, OSiR;5R 4R 7, O(CO)OR ;5 or O(CO)NHR5;

R4 and Rg represent, independently, an alkyl radical, a cycloalkyl, cycloalkylalkyl,
hydroxyalkyl radical or also one of the aryl or aralkyl radicals optionally substituted on



heterocycle with 5 to 7 nenbers, the additional nmenbers being chosen from
the -CRl IR12-, -NR13-, -0- and -S- radicals, it being understoodz DOVR 66
that there can onIy be one menber chosen from-0- or -S in said

heterocycle, 15 R3, R o, Rl1 and R13 represent, independently each tinme they
are involved, a hydrogen atomor an al kyl, al koxycar bonyl or aral kyl

radi cal, RO and R12 representing, indepempdently each tinme they are involved,
a hydrogen atom or each of R9 and Ri g bei ng abI e to formrespectively

t oget her vvlthR8a adc t nelthrS|deto
t he carbon at o%rmﬂlchﬁo@ag o8 Of 0TS }éﬁals Ch%’n ?3&3 al%ﬁlle%yg Or|51r Ssent
however once mticapst per NR4ARS5 or NR6R7 radi cal, represent, |ndependently
each ti rrf: t he; QﬁkdeR'; Péb@ésﬂﬁdmd@z;c:bléiﬁl?g@my%géﬂ %rga@n alkky tadidapdi mioalkaml
represents an a radi c or, one ry

ey oot A ale ) R bl Dlradiv ro i1, o Giss Bsratih §F St Liiedl on

t hei r aryl s or oftmhelyombstitutgd ontheir 261 gyoup hg onr ommmere radiaischbsndhvosdn akybm a

hal ogen at om Fngo)éjﬁ alloky badi Rl 0al kyl, nitro, hydroxy, alkoxy, allylthio or
phenyl radica al'so’ R14 15 such that RL4- COOH represents a natural

am no acid or R Aed BﬂtbF‘é‘&Iableefr‘?aﬁ‘i{’P domsthep it fhe, ngwggmmatﬁgl Which caRes e 8 and
R17 repr esent hetéerochejpe ndkidns Ity ,7 ﬁll@maérk,yihel’zaiditmﬁil @Emberp being| chosahi frain; thd0 R18

represent s an.atil ngyel galixl sorRdRRRLL LAGLE8E nol A0t b Ay

het er oar yl , ar a ’heteroara a l's o ronally substituted on
their ar y|100romiétbep@eamymbgrcbeq@nﬁwl @ner lwcbhqt@@nygms chosen from a

hal ogen at om aﬂithg zi'tﬁl 1a7l Beitlg, abllwtbqaﬂnkwgethal WiktOthe nhwéé@%t}ém ﬂh&pmlesah&y bt hi o or
phenyl radi caklet

g wev r _tha
torrespond to g%rr?@F Ws“glb5 l%%S fng %Url’anfz tiopgle ’ﬁleﬁ%h mg C}fOS%?rrorens%ﬁt a
hydr ogen at ontCRi1R123 NRROOS- and4§- mdicalssib angalﬁn@rsmdrﬂmwm‘ﬁrdfat gleweaaapnlmr mul a
(1. 2 Cowpogaen@qﬁ@rﬁsalcmeﬁﬂoﬁﬂ@Lmﬂsrlrpmr&@etr@dy%ed in that it corresponds

rocording o Apdtin o o0h By aispEr: depRENA coch Smerhey SRARENRS AP ogen
atom or an NR4RH crraldlabezl,,alkoxmrboeyir@saﬁkyﬂ rngicah NR6R, radical ;
Ry and Ry, representing, independently each time they are involved, a hydrogen atom or
each of Ry and R, being able to form respectively together with Rg and Ry an
-O-(CHay)2-O- radical attached on either side to the carbon atom which carries it, such a
20 radical only being present however once at most per NR4Rs or NR¢R7 radical,

represent, independently each time they are involved, a hydrogen atom or an alkyl
radical;

R4 represents an alkyl, cycloalkyl or adamantyl radical or one of the aryl, heteroaryl,
aralkyl or heteroaralkyl radicals optionally substituted on their aryl or heteroaryl group

25 by one or more radicals chosen from a halogen atom and the alkyl, haloalkyl, nitro,
hydroxy, alkoxy, alkylthio or phenyl radicals;

or also Rys is such that R4-COOH represents a natural amino acid or the optical
enantiomer of such an amino acid;

Ris, Rig and Ry7 represent, independently, an alkyl radical or a phenyl radical;

30 Rys represénts an alkyl, cycloalkyl or adamantyl radical or one of the aryl, heteroaryl,
aralkyl or heteroaralkyl radicals optionally substituted on their aryl or heteroaryl group
by one or more radicals chosen from a halogen atom and the alkyl, haloalkyl, nitro,
hydroxy, alkoxy, alkylthio or phenyl radicals;

it being understood however that when the compounds correspond to general sub-

35 formula (I);, then R does not represent a hydrogen atom;



R3 represents OH or an (CO R14, OSi RI5R16RI 7 or Q(CO) NHR18 radical. 4.
Compound according to claim1, characterized in that it corresponds?)gojyi 2005
general sub- formula (1)2. to 5. Conpound according to claim1,
characterized in that it is one of the follow ng conpounds:

12-di i sopropyl am nonet hyl - 7- met hyl - 3, 6, 10, 15-t et r aoxapent acycl o
[12.2.1.02"' 4. 05" '. 09" 13] hept adec-1(17) -epe- 11, 16-di one; -

12-di met hyl am no- 3- dinethylaninonethyl-l1-hydroxy-8-nethy| 15

5,9, 15- trloxatetra cIo 02 q.08llﬁﬁhexadec-13(16)-ene-4,14-dione; -
12- benzyl(neﬁﬁﬁﬁ?é OB% ?&FPW@%HV@i% ?'nonet hyl - 11- hydr oxy- 8- met hyl
5,9, 15- trloxatetracyclo[ll 2. 1.02'6.08"0] hexadec-13(16) - ene-4, 14-di one; -
11- hydr oxy- 8- hélomppurkbacaendjsigdb icham 3, eharastenikéciorteat hiygorresponds to general sub-

5,9, 15- tr|oxq%gﬁgggxqﬁgh@%h%fmkhg%oﬁlg@m_10]hexadec 13(16) - ene- 4, 14-di one;
20 - 12- dlnethylanlno 1 hydr oxy- 3, 8-di nethyl 5, 9,15 -trloxatetracyclo [

11.2.1.02'6.0 10 ne-4,1

11- hydr oxy- 3, (WWI CC(ir m@i ?(‘I“S‘[r%gfl gilrﬁcét?ﬂ%?[nrb;hat

5,9, 15-trioxatetracycl o[ 11. 2. 1. 02' 6. 08' 10] hexadec- 13( 16) - ene- 4, 14-di one; -
11- hydr oxys 3, 8- &i FRPFas§Aits 4 bydsggenstanypras N&:Rs ragtices_t ri  oxat et r acycl of 11.
2.1.02'6.08 10] hexadec-13(16)-ene-4, 14-dione; - ethyl

1- [ 11- hydr oxye 3 R réprezeitinglan NRLR, thidiexD- 5, 9, 15-tri oxatetracycl o[ 11. 2. 1. 02' 6.
08" 10] hexadec-13(16)-en-12-yl]- 4-piperidinecarboxy|ate -

é29(115bte RLQ{’ ot k% ﬁ%ﬁﬂi%)égbg&géé%g%gﬁgﬁ et Ry rahely 14 dione: 2

8 JUN 2005 -44 - 0 |neth | -12- er.i di no-
5,9, 15-tr] oxafeqqf%xwaﬁp Lot & diama Sescved RBE. s Srayordhie gl bone; -
12-(1, 4- dloxaﬁﬁmamasplro[4.5]dec 8- yI) 11- hydr oxy- 3, 8- di net_hyl -
5,9,15-trioxatetracyclo[ 11.2.1.02'6.08 1 ]hexadec-13 (16)-ene-4,14-dione;

5 - 11 - hygr oxyeen hrﬁ%&d}mln% t cmth:lhhﬁa&e@zea,lﬁﬁhMﬁ X aheehf A YeliGwihg
11.2.1.02'6.08 1 ngadec-l (16) - ene- 4, 14- di one:

compo

- 12-diisopropylaminomethyl-7-methyl-3,6,10,15-tetraoxapentacyclo
[12.2.1.0**.0>7.0>"*Jheptadec-1(17)-ene-11,16-dione;

- 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
15 5,9,15-trioxatetracyclo[11.2.1.0%¢.0*'%hexadec-13(16)-ene-4, 14-dione;

- 12-benzyl(methyl)amino-3-benzyl(methyl)aminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08"°]hexadec-1 3(16)-ene-4,14-dione;

- 11-hydroxy-8-methyl-12-morpholino-3-morpholinomethyl-
5,9,15-trioxatetracyclo[11.2.1.0%.0*!*Jhexadec-13(16)-ene-4,14-dione;

20 - 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08“O]hexadec- 13(16)-ene-4,14-dione;
- 11-hydroxy-3,8-dimethyl-12-(4-methylpiperidino)-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0%'%hexadec-13(16)-ene-4,14-dione;
- 11-hydroxy-3,8-dimethyl-12-pyrrolidino-

25 5,9,15-trioxatetracyclo[11.2.1.0%%.0%1%hexadec-1 3(16)-ene-4,14-dione;
- ethyl 1-[11-hydroxy-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%6.0%'%hexadec-13(16)-en-12-yl]-
4-piperidinecarboxylate;

- 12-(4-benzylpiperidino)-11-hydroxy-3,8-dimethyl-
30 5,9,15-trioxatetracyclo[11.2.1.0%°.0*°|hexadec-13(16)-ene-4, 14-dione;



- 11-(tert-butyl di met hyl sil oxy)-12-di net hyl am no- 3, 8- di net hyl -

5,9, 15-trioxatetracycl o[ 11. 2. 1.02. 6. 08' 10] hexadec- 13( 16) - ene- 4, 14-Hi/dh&ih
3, 8-di net hyl - 12- (4- net hyl pi peri di no) -4, 14-di oxo 10
5,9,15-trioxatetracyclo[ 11. 2. 1. 02' 6. 08" 10] hexadec-13(16) -en- 1l -yl acetate;
3, 8-di net hyl - 12- (4- et hyl pi peri di no) - 4, 14- di oxo- 11- phenyl car bonyl oxy-

5,9

3,

,9,15-trioxatetracyclo [ 11.2.1.02'6.084- 10] hexadec-13 (16)-ene; - ethyl
8- di met hyl - 12- (4- et hyl pi peri di no) - 4, 14- di oxo-

5,9, 15-tri Oxatliah{z@rﬁii/fﬁQ[d%ﬁetﬁylllz%péxd% 10] hexadec-13(16)-en-1 1-yl

car bonat e;

11- hydr oxy- 1§a9r1§dﬁe’éag}?tgaﬁl’%‘l’{éh911 0320 9810&59%391’%?(&)@&9914&&%%6 8- net hyl |
5,9, 15- 11.2 2 6 4, 14-di ;-
1~ hydr oxy- 127 LB S BRAR D LTRSS ESGTTBNF bcat ot racyel of

11.2.1.02'6. 09,1§6t}1hmt%tweyz¢lq[3(26)0 80 Mexpded] Hh@:ene 4, 14-dione;
12- (di net hyl am no) - 3, 8- thyl -4, 14- di oxo 20
5,9, 15- tr|5oxat1é‘thb’%f@y)(:‘f’éfdlllle@ylll?@?o’@ 08101 0] hexadec- 13( 16) - en- 11-yl benzoat e;

- 12- (di et hy|%rs-mioxat@radyelomerhyd?S 4% 1hethidec03(16)-ene-4,14-dione;
5,9,15-trioxatetracycl o[ 11. 2. 1. 02. 6. 08. 10] hexadec- 13( 16) - en-11 -yl acetate;
12- (di met hyl adil+je)-88didiethgtsiyty)4 2dimethplrminos3, & dibietliyli oxat et r acycl of

11.2.1.02,6. 08 {5 r]nfaﬁ‘a%é’tiia%?clé[ft(l éﬁl)ozeag*lﬁeyyddea%(@mrfamemam&@r boxyl ate; -
12- (dlrrethylamno- - hyi’-4,14-di oxo 5,9,15-tri oxatetracycl o[ 11. 2.

i—20(2d6 08' 1?] B%@dﬁﬁryﬂé&g ﬂzﬁ}neﬁp?pibehd%ib)-éii-ldm:sobenzoate -

I met | 0Xx0

5,9, 15- UM LAL: ?élc‘”‘%t y5gT o‘g b rsﬁ"”i*’tﬁ'f% 3Aer- VA5 A | 1- y
Inept anoat e 3@gd1;n%fhwu A e oI

5,9, 15-tri ox cIo z c (16) - en-
(trifluoronet %H@ %tS'é Cé’c ° 0 )@82

12- (di et hyl a t C S5-
trioxatetracyc hzﬁ%fgitg{slnﬁ mo‘h‘?gd ex‘i’du%é * ?4359% -en-11-yl 2-t hi ophenecar boxy
late; - 12- (3 EWFtﬁmexélPUé 2L tﬁwadﬁc-ia i-ercb1-51 @rbogater i oxat et racycl of
11.2.1. 02 6 08ll:lhy(a oxy 1so uty:?su %63y1%—1sobuty1su¥pha 1%e€1yﬂ?—gnrg:¥hypm anoat e;
5,9,15-trioxatetracyclo[11.2.1.0%.0%'%hexadec-13(16)-ene-4,14-dione;

- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-
5,9,15-trioxatetracyclo[ 11.2.1.0%6.0%'Jhexadec-13(16)-ene-4,14-dione;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
20 5,9,15-trioxatetracyclof{11.2.1.02.6.08.10]hexadec-13(16)-en-11-yl benzoate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-diox o-
5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-11-y1 acetate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%%.0%'*Jhexadec-13(16)-en-11-yl
25  cyclohexanecarboxylate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%6.0%'%Jhexadec-13(1 6)-en-11-yl 4-fluorobenzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0%!*Jhexadec-13(16)-en-11-yl heptanoate;

30 - 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-

5,9,15-trioxatetracyclo[11.2.1.0%.0*'“Jhexadec-13(16)-en-11-yl 4-
(trifluoromethyl)benzoate;



5 - 12-(di net hyl am no) - 3, 8- di net hyl - 4, 14- di oxo-5, 9, 15 trloxatetragilcloéll.z.

1.02

6. 08' 10] hexadec-13(16)-en-11 -yl 1- benzot hi ophene- 2- car boxy! at &;JUN 2005

12- (di met hyl am no) - 3, 8-di net hyl - 4, 14- di oxo-5, 9, 15-

trioxatetracyclo[ 11. 2. 1. 0Z' 6. 08' 10] hexadec-13(16)-en-11-yl 2-furoate; 10 -
12- (di et hyl am no) - 3, 8- di net hyl - 4, 14- di oxo0-5, 9, 15
trioxatetracyclo[11.2.1.02' 6. 08. 10I hexadsc- 13(16) - en- II-yI
5-nitro-2-furoate; - 12-(dinmethyl am no)- 3, 8-di net hyl -4, 14- di oxo-

2-thi

5,9,15-tri oxéfl@fal*eé@%ql‘l{ﬂ

nmet hyl -4, 14-di oxo t5
3 1@ 10 ozih%aé@ 136 qiésadd@é2f®emlmn@%aﬁbomatey|

enyl acet a

5,9, 15-trioxaty ?t(ﬁg&yﬂl%gg ?841 1%?@401&3 dlng h@g@gec 13(16)-en-11 -yl

phenoxyacet at

8- (di
c] oxi
8- (di
c] oxi
8- (di
cl oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
cl oxi
8- (di
c] oxi
8- (di

met hyl ari r%o()j“%’eﬂﬁ?'dadma?)rﬁa?weﬂﬁylé M iaudatydr o- 4, 7- met henof ur of 3, 2-
reno [ jtHoxateyyclo(dla. 1d&EhH? ]Begaﬂewll(la(r)tenkidwI3p$h¢n1§cﬂwlbataha¢tat e; -

nmet hyl amﬁgg - 3, 1Ca- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2-
reno[ ¥ | oxXacimaiufeaiaphl.8- d}‘PQtFﬁilé"nLAdel?’F%%tP’Bénat e; 20 -

met hyl at ottt dR mafhpi'¢)Retdel- D3 slapalydnasedzofhigpiidaenof ur of 3, 2
reno[ f] obxac]égl ounde ci n-9-yl 2-nethoxyph enyl car banat e;

nmet hyl anioh no ®10a- di met hyl - 2, 6- di oxodecahydr o- 4, 7- net heno-furo[ 3, 2-

reno[ f | ox n henyl car bamate; -
met hyl am %ggﬁ%&m%ﬁbmgd%et%lwm %1)[2%315622931 dro-4, 7- met henof uro[ 3, 2- 25

Tonol 11 cathersHiaAL c@%* Bene iy Sl o roamse.

nmet hyl am a- di xod ydr o- 4, 7- met henof ur o[ 3, 2-
renof{(# I oxi(}g@dl étﬁq?immo ’% irf) EYI t PJS cggggmat e, -
met hyl aniriesjteacydalldiZnted Ee@dm @e@hﬁyﬂr%nmpi-ﬁﬁmaﬁenof ur o[ 3, 2-

reno[ f1 ox cI o decl t hi en- 3-yl carbamate; 30 -
met hyl ani ﬁ?ogl “§e Eétgfft}[’ir‘et%y%fﬁfgyéﬁecahydr 0-4, 7- met heno- f ur o[ 3, 2-
reno[ fl oxanycﬁlmmaqxcm{g}gxn OM(%GO}hbxm«y&(aﬁbaﬂyl yfl-thidnglat @ate:-

met hyl am no) - 3, 10a- di net h 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
reno[floxb?cﬁﬁbm@bﬂé@mobﬁg mﬁﬂllilb’]e‘hl%dl)@mrcet ate: z& 1Uid~ul5 -46 -

met hyk ank P ¥-tdexkracdatt hyh 02.6@8d0meedreaby d)-6n-41 Yt prRhHgacdk e o[ 3, 2-
- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno[f]loxacycloundecin-9-yl 4-tert-butylphenylcarbamate;

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro(3,2-

c]oxireno[f]oxacycloundecin-9-yl thien-2-ylcarbamate;

20 - 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cjoxireno[f]loxacycloundecin-9-yl 2-methoxyphenylcarbamate;

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
cJoxireno(f]loxacycloundecin-9-yl 2(methylthio)phenylcarbamate;

- 8-(dimethylamino)-3,1 Oa-dimethyl—2,6-dioxodecahydro-4,7-methen0furo[3 2-
25  cloxireno[f]oxacycloundecin-9-yl 2-ethoxyphenylcarbamate;

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno(f]oxacycloundecin-9-yl thien-3-ylcarbamate;
- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno[floxacycloundecin-9-yl 1-benzothien-3-ylcarbamate;

30 - 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo(3,2

cJoxireno[floxacycloundecin-9-yl N-(ter-butoxycarbonyl)glycinate;

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-

cJoxireno[fjoxacycloundecin-9-yl thien-3-ylacetate;



.c] oxi reno[ fl oxacycl oundeci n-9-yl 1-benzothi en-3-yl acetate; -

8- (di net hyl am no) - 3, 10a- di net hyl - 2, 6- di oxodecahydr o- 4, 7- nethenofurozgjg
c] oxi reno[ f] oxacycl oundeci n- 9-yl thlophene 3-carboxylate; 5 -

8- (di net hyl am no) - 3, 10a- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2-
c]oxireno[f]oxacycloundecin-9-y|5-pheny|thien-2-y|carbanate; -

8- (di net hyl am no) - 3, 10a- di net hyl - 2 6- di es6edecahydr o- 4, 7- met henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n- 9-yl -adamant yl car bamate; -

8- (di et hyl| amé’@lmeﬁ %ﬁm@ Er‘%gi‘xﬁe%ﬁ@z%' Cargwgr40h%etﬁer{5‘?ﬁrber‘?f“r0[3 2- 10

c]oxireno[ fl oxa ecin
8-(d|nethylaﬁiﬁ%$n 99ﬁ¥HPW%Fﬁ9ﬁ’ﬂléxﬁﬂﬁﬁ igRréAassatco- 4, 7- met heno-fur o[ 3, 2- c]

oxireno [ f Iound rt-bu t he carbamate; -
8- (di et hyl amgﬁ@j aamaf%é{f%?any@?wé%éﬁﬁ Sty 84ﬂ23i‘et?¥%§? @r#o furo[ 3, 2-

c]OX|reno[f]oﬂamymbMhndscbmmﬁamﬁawﬁmdﬂnabﬁexyphﬁMyicarbanate 15 or a salt
of one of the |atter. 6. a nedi canent, a conpound of general formula (1)
as definedim &;(dam?fh:zﬂa@mom | prrdinedleaior diaradgcahy e hmpwerofiol3d- the | atter.

7. Medi canent c|a6ifab{loRgtytiBusdedin®-@, 5-gHeayiaaé el -y EeBamitef hat it is one of the
foll owi ng conpounds: 20 -

12- di i sopr opyd &dimethgtingio)-3:10edmydthy3-26-diox disedhpd o alok apthat afop . >

[12.2.1.02" 4. (12 di one; -
12- di net hy! amgﬁ)ggegglzllo%rﬁybgggﬁgﬁggnétl @afr%?@ﬁ%?%% 8- met hyl -

5, 9b15 tlrl oxat @{dimeigladino-B, maﬁuﬁ)&hﬁaaﬁdlei&uemgl@x@ 41%&%):1&&%{342-14- diholne; -
12- benzy t 11- hydr oxy- 8- net hy 25
5,9, 15- trf‘ggaqx’t‘%eé{%’f‘oﬁyi% %ﬁfg@a‘?‘g}c Bk tSt 13(16) - ene- 4, 14- di one; -

11- hydr oxy- 8- f@wﬁﬁleﬂl}l%m%'}-@h@h 'dﬁf?e 1% @i@f?&de YBiotWd-inetheno-furo[3,2
5,9, 15-trioxatetrac 11,2 16) - ene- 4, 14- di one;

- 12-di net hyl claxirgno XP' ‘OBR@FC@ %y f‘?étflﬂwl -6 1]n ylplqenylc%r%al(nate
B

5,9,15-tri oxatr]@w%t@ifquwzmnqecmz9-61b quﬂwéﬁxal@r@& PBe@Y- ene- 4, 14- di one; 2 8
JUN 2005 -47
15  or asalt of one of the latter.

¥ 2005

6. As a medicament, a compound of general formula (I) as defined in claim 1 or a
pharmaceutically acceptable salt of the latter.

7. Medicament according to claim 6, characterized in that it is one of the following

compounds:
20 - 12-diisopropylaminomethyl-7-methyl-3,6,10,15-tetraoxapentacyclo
[12.2.1.0**.0>7.0>"*|heptadec-1(17)-ene-11,16-dione;
- 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08’1°]hexadec-l 3(16)-ene-4,14-dione;
- 12-benzyl(methyl)amino-3-benzyl(methyl)aminomethyl-11-hydroxy-8-methyl-
25 5,9,15-trioxatetracyclo[11.2.1.0*%.0%!%|hexadec-13(16)-ene-4,14-dione;
- 11-hydroxy-8-methyl-12-morpholino-3-morpholinomethyl-
5,9,15-trioxatetracyclo[11.2.1.0%%.0*"°Jhexadec-13(16)-ene-4,14-dione;
- 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%.0%1%hexadec-13(16)-ene-4,14-dione;
30 - 11-hydroxy-3,8-dimethyl-12-(4-methylpiperidino)-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0%""|hexadec-13(16)-ene-4,14-dione;



11- hydroxy-3, 8-dinethyl-12-pyrrol idino-

5,9,15-trioxatetracycl o[ 11. 2. 1. 02' 6. 08' 10] hexadec-13( 16) - ene-4, 14- dQ@nMNZNB
et hyl 1-[11-hydroxy- 3, 8-di net hyl -4, 14- di oxo-
5,9,15-trioxatetracycl o[ 11. 2. 1. 02' 6. 08" 70] hexadec-13(16)-en-1| 2-yl ] -

4- pi peri di necar boxyl ate; - 12-(4-benzyl pi peridino)-11-hydroxy- 3, 8-di net hyl -
5,9,15-trioxatetracycl o[ 11. 2. 1. 02' 6. 08' 14} hexadec- 13(16) - ene- 4, 14-di one; -
11- hydr oxy- 3, 8-di net hyl - 12- pi peri di no-

5,9, 15- trloxanqq§@ﬁmybqi&;wglﬂlpg,§1Q§m_10]hexadec 13(16) - ene-4, 14-di one; 10

5,9 15111 ox e g%@tﬁ Baghing vl Mgeon R gty

11- hydr oxy- 3, r ). 15- trioxatetracyclo [

11271 057 6. et g'i"ﬁ] &g’é’%d‘{f‘%yﬂ%‘i %-dione; - 11

-(tert- butyloﬁ%ﬁnwxgktrwylp{lﬂzlhﬂrrék %%ﬁm&@%%ﬁmﬂhyl 15

5,9, 15- trlpxai pbradiNdeh®biyllate: 1. 02' 6. 08" 10] hexadec- 13(16) - ene- 4, 14- di one;

3, 8-di nmet hyl - 12- (4- net hyl pi peri di no) -4, 14-di oxo- 5,9, 15-tri oxatetracycl o]
11.2.1.02' 6. Oazﬂ@nhenmﬁﬁﬁmmﬁo16%wémﬂy8Ey&nﬁﬂgbate -

5! 15 -1 oat st SdRRHE PGS FLTR ek R e PRERER 200Y! 587 ety
g g g%nfﬁrgL A tﬁwhﬂh e hdﬁ014 dIOXO-c 1 en-1 1-yl car bonat e;
21 hyar oxy- 1o TR wﬁwia 9§ AT R R ot byt

5,9, 15-t t 16 4, 14-di
i hyar oy 11 S*a" e e s AP bR BABR S0} oxat ot racycl of
11 2.1.02'6. o@%é]t%@se%é%ycm{ll%i/ﬁer% Jhegad e&rléﬁlé) -ene-4,14-dione;

12- (di met hyl a i,reth 14- di oxo

5,9, 15- trloxaPLkﬁ%%wéTO?fﬂ ﬁh ]6§ﬁ BngO]hexadec 13(16)-en-11-yl benzoate;
- 12- (di met hy§.aabadxagtacydiaret hy02 40 Jhasndsco 361 0-ea&4 1l #idevuat et r acycl of |
127 (di oty ai | HUE-S08 aARURY DY 8 Lol S-dimeihy-

5, 9, 15- t r iioxab g5 atyakanfadycld? 1 112.02%50> BéxbOdchisK Kijeoe-23 ¢ H6neen- | 1-yl

cycl ohexanecar boxyl at e;
- 3,8-dimethyl-12- (4-methylpiperidino)-4,14-dioxo-

5,9,15-trioxatetracyclo[11.2.1 .0%6.0%"%hexadec-13(1 6)-en-11-yl acetate;

- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-11-phenylcarbonyloxy-
5,9,15-trioxatetracyclof{11.2.1 0%6.0%Thexadec-13(1 6)-ene;

20 - ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 026,08 hexadec-13(1 6)-en-11-ylcarbonate;

- 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyl-
5,9,15-trioxatetracyclo{11.2.1 .02’6.08’10]hexadec— 13(16)-ene-4,14-dione;

- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-
25 5,9,15-trioxatetracyclo[11.2.1.0%°.0%'*Thexadec-13(16)-ene-4,14-dione;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-11-yl benzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-11-yl acetate;
30 - 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08’10]hexadec— 13(16)-en-11-yl
cyclohexanecarboxylate;



.2 8 JUN 2005 -48 12-(dinethyl am no) -3, 8-di net hyl -4, 14-di oxo-
5,9,15-trioxatetracyclo [ 11.2.1.02'6.08' 1 ]hexadec-13 78 JUN 2005
(16)-en-11-y14-fl uorobenzoate; - 12-(di nethylam no)-3, 8-di met hyl -4, 14-di oxo
°5,9,15-trioxatetracyclo[ 11.2.1.02.6.08" 10] hexadec-13(16)-en-11-yl

hept anoate; 5 - 12-(diinethyl anino)-3, 8-di net hyl -4, 14-di oxo-
5,9,15-trioxatetracycl o[ 11.2.1.02' 6. 08-18] hexadec-13(16)-en-11-yl 4-
(trifluoronethyl)benzoate; -

12- (di et hyl a 8- di h 0x0-5,9, 15-
trioxatet racyg g‘f%fitﬁfélanf né)ggtt? %ﬁﬁj’ ZfllAggec 13(16)-en-1 | t%/
2-t hi ophenecéﬁdé%yp)g_qteéracycj_cdll2 1.0 ]hexadec 13(16)-en-11-yl 4-fluorobenzoate;

12- (di met hyl ani nQ) - 3, 8-di et h 11 9| 0XO0- 5 9 15 trioxatetracyclo [
11.2.1.02' 6. 08 (‘?‘Equl%lﬁ%@p 2’ ~bhd-djoxp- 3 ,3 -dinethyl butano ate;
12- (di et hyl amlma)leﬁ;@mdydmuhylm& 84°]U¢>@&@—B(95)h5 -11-y1 heptanoate;
trioxatetracyclo[l1.2.1.02'6.08.1 ] hexadec-13(16)-en-1 |-yl
1- benzot hi ophéhédizethylaming)ylSadimethyb4,14-dioxo-

1eB=11-y1 4-

12- (di net hyl api l@q}lofatéra@ydl'@{tl hyl1-03¢ 440 déue- BB

trioxatetrac 08' 10] hexadec- 13( £6) en I'l1-yl 2-furoate; -
12- (di et hyl tﬁ‘lﬂﬂér %%ﬁ“ﬁ'{é{%ﬁ -4, 14-di ox0-5, 9, 15 tri oxat etracycl o[

L T o gl 10l
5,9, 15-t ri ox AeekelegElop121.97 0% iheeam 130Phrenca et 2-Ampphgyecarporyiatsy
2-th | h hyl - 4, 14- di oxo-
50,151 rioxansnmepereapty 2 amS b PR e Ta( 16) -en- i 1oyl

: \ivphenoxyacet attegxatetracyclo[11. 2 1. O O ]hexadec 13(16)-en-11-yl 3,3-dimethylbutanoate;

8- (di net hyl am no) - 3. 1Ca-d 6- di oxodecahydr o-4, 7- net henof uro[ 3, 2- _
cloxireno [JT d%é@?@ﬂ’d@ﬁﬂ’é@r% émyﬁim’llftdf"tdl%‘@t%? btienyl car banate; 25 -

8- (di met hyl antiexajetrdcykiopt 1d2. maiWi”’]}i’exﬁdddtlomcﬁdeﬁamwn%&oﬂrlmin@mof uro[ 3, 2-

c] oxi reno[ J] QXA ﬁ%ﬁundeC|n 9-yl thien-2-ylcarbamate; -

8- (dlnethylanlno¥ 1Ca- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2- c]

oxireno [fs oxqugllng ndé@‘@-dh‘ﬁet Jmunm%mﬁmylc arbanate; -

bR TN e

- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
trioxatetracyclo[11.2.1.0%¢.0%'%Jhexadec-13(16)-en-11-yl 5-nitro-2-furoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-

20 5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-11-yl 2-thienylacetate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-11-yl phenoxyacetate;
- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
c]oxireno[floxacycloundecin-9-yl 4-fert-butylphenylcarbamate; '

25 - 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno[f]oxacycloundecin-9-yl thien-2-ylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno[floxacycloundecin-9-yl 2-methoxyphenylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
30  cJoxireno[fJoxacycloundecin-9-yl 2(methyithio)phenyicarbamate;
- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-

cJoxireno[floxacycloundecin-9-yl 2-ethoxyphenylicarbamate;



- 8-(di met hyl am no) - 3. 1Ca- di net hyl - 2, 6- di oxodecahydr o- 4, 7- nethenoggé%hﬁ @5
c] oxi reno[ /] oxacycl oundeci n- 9-yl 2- ethoxyphenylcarbanate 28 JUN 2 Z
8- (di nmet hyl ami no) - 3. 10a- di et hyl - 2, 6- di oxodecahydr o- 4, 7- net henof uro [ 3, 2-
~c] oxi reno[ f] oxacycl oundeci n-9-yl t hi en-3-yl car bamate; -

8- (di nmet hyl am no) - 3. 10a- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl 1-benzaphi en-3-yl carbamate; 5 -

8- (di met hyl am no) - 3. 10a- dinethyl 2, 6- dioxodecahydro 4 7- met heno-furo[ 3, 2-

f | vcinat -
5. Cail ot byl noena S IBaTG Diidhebs S Bdibanpabonylagirpimate: -
c] oxi reno[ f] @M@?@%@WG@&@W%VP W Hiienr- Blcyﬂba@étﬁat e; -

c] i ool 11 GFARYeANs BRI hT gy LR GHDGy T et g oL 2 10

8- (di nmet hyl arafl]oxar):ncﬂi]d;&aydoumede-yIJ&enhodxﬁdwa:bgbdmate,zl, 7- met henof ur of 3, 2-
c] oxi reno[ f] oxacycl oundeci n- 9- Ith|o hene- 3- car boxyl at e;
8- (di et hyl amréyneyy aainal- e gimetry 2 fidorodeehyyerig-methenpebiRbhat ur of 3, 2-

c] oxi r eno[ f ] QYae¥6d[AondednimdSeinlo-yb APHe bk dxi P ¥lyeianeamat e; 15 -
8- (di nmet hyl am no) - 3. 1Ca- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof uro[ 3, 2- c]
oxi reno[ f] ox&c(yd'uh@hbm:immb)as.Q)Oey«diinibt}ada,ﬁajM)gochahjaHMUememenofuro[3,2-

8- (di met hyl a Sy %ﬂ&%ﬂzabﬁﬁﬁefl*{b }g,ﬂﬁergg ﬁg%gtgahydro-

4, 7- met henof I reno| t] oxacycl ecl n-9-yl 2-napht hyl carbamate; -
8- (di et hyl amm@)mahymﬁamd) MO@&1&eﬂxyﬁ2@L@M@&ﬂMdf40?ﬁetﬂeﬂ&uﬁrb@ﬂp furo[3,2- 20

c] oxi reno[ f] oxacycl.ounde hyl phenyl car bamat e; -
,8 (di net hgl ant %xéx)yen POEYErhE o %1}4 9239 l(é)ealzogf;lgxg aar(fet&%reo 4, 7- met heno- furof 3, 2-

lc] oxi renol f].axaeaha h&ﬂ% !srroélaﬁﬂet 155%6%@%%9%#&%@&%%{@ or a

phar maceuti cal *le%/ acce e he’latfer. 8. Pharmaceuti cal

conposi tion TenolyIR Cy Quréjgfli“\?eﬁlﬂi‘iﬁﬂlfa? ér?f“boéy ?:tS’rrpound of general 25

f | 1 | bl It of
the lacter. o> piakAftaldy S1ph Mdeddi b BONIRESHbLEAhRTEEPAD! © Sall ©
characteri zedC]P’erPﬁl}élox?Cb’C]@Bf#ﬁealFlrf’s}’l %@enﬂéﬁwkﬂcﬁ@?@éﬁeent one of the

foll

12 di | sopFbpyT SHIHEHIERIOL - iAok 26 diesesbytipdok mpLaafiyl b

cJoxireno[f]oxacycloundecin-9-yl 1-adamantylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-
4,7-methenofuro[3,2-c]oxireno[f]oxacycloundecin-9-yl 2-naphthylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
20  cJoxireno[f]loxacycloundecin-9-yl 2-tert-butyl-6-methylphenylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
cJoxireno[floxacycloundecin-9-yl 2,5-dimethoxyphenylcarbamate;

or a pharmaceutically acceptable salt of one of the latter.

8. Pharmaceutical composition containing, as active ingredient, a compound of general

25  formula (I) as defined in claim 1 or a pharmaceutically acceptable salt of the latter.

9. Pharmaceutical composition according to claim 8, characterized in that it contains, as
active ingredient, one of the following compounds:

- 12-diisopropylaminomethyl-7-methyl-3,6,10,15-tetraoxapentacyclo
[12.2.1.0%*.0>7.0>"*Jheptadec-1(17)-ene-11,16-dione;

30 - 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0*'*Jhexadec-13(16)-ene-4,14-dione;



[ 12.2.1.02'4.05 7.09 i 3] heptadec-1(17)-ene-11, 16-di one; 30 -

12- di met hyl ami no- 3- di met hyl ami nonet hyl - | | -hydroxy- 8- net hyl - 2 8 JUN 2005
5,9,15-trioxatetracycl o[ 11. 2. 1Az' 6. 0$' 1 ] hexadec- 13(16) - ene- 4, 14- di one;
28JUN2005 -50

12- benzyl (et hyl ) am no- 3- benzyl(nethyl)anlnonethyl 11- hydr oxy- 8- net hyl -
5,9,15-trioxatetracyclo[11.2. 1.0Z 6. Cs'0] hexadec-13(16) - ene-4, 14-di one; -
11- hydr oxy- 8- net hyl - 12- mor phol i no- 3- mor phol i nonet hyl -

5,9, 15-t tot 14- di 5
> 15" g1 et hyt e AR AR PR gg@% &hf'%]ﬂ‘“ﬁmﬁﬁ ljlf*ﬁﬁﬁoxzfgéﬁﬁfé"c‘yc| o
11.2.1.02' 6. 0%° lﬁ}rr%ﬁtﬁ%‘dclfial(li% - Hex emléﬂéi -ene-4,14-dione;

11- hydr oxy- 3, hy, i

5,9,15-tri oxa?léq}yge éléolf‘i%ybﬁlmﬁ’?%éh@; fpﬁ‘gﬁlé‘)%eéhyﬁ( 16) - ene- 4, 14-di one; -
11- hydr oxy- 3, 89,45- trB:tXhtﬁtrac:N@ber} bPi*d*Mdhex@lec-13(16)-ene-4,14-dione;

5,9, 15- trloxatetrac%Flo[ll 1.02' 6. 08" 10] hexadec- 13(16) - ene- 4, 14-di one;
ethyl 1-[ 13- hyldrdimgthylaging- Wehydexyad 3-Airesteio-

5,9, 15-t r i oxas, el s-atoxate@hditloPl112. 08>0 PRl dexadereisq, 16 0ae- 12-yl | - 4-pip
eridi nec arboxylate; - 12-(4-benzyl pi peridi no)-11-hydroxy-3, 8-di nethyl 15
5, 9, 15-t ri oxat Bt-malcgyt H-dimezhyl-12 G2 nelo®igdidewadec- 13( 16) - ene- 4, 14- di one;

11- hydr oxy- 3, 894k @St ra&%rogl P peh O‘W]l-‘x?exgde%ﬁ?,tlr@) exal gehamyc! of
11.2.1.02' 6. 08 1 1 ] hexadec-13 (16)-ene-4, 14-di one; -

12- (1, 4- d|oxa-BkEﬂﬁ@@w3@bﬁn&mﬂecqﬁnyh¢n&l hydr oxy- 3, 8-di et hyl -

5,09, 15-t t > 2 2 6.08' 4, 14-di
20 21t il os sttt f1 2107 6 Hedad NSERIER: i it o 4, 2t di one:
11.2.1.02"6. osethg{ 11[2% 3885y @,Cgcmwp‘emdéﬂodl one;

é19(agntrPgig%§§S§EV%#%%€O‘i h%éﬁ éﬁaﬁg%%§¥E@§§§§81§§Q1%? Lhe 4, 14-di one;

3, 8- dnnet hyl - 4pipeddimedakhoxplaer i di no) - 4, 14- di oxo 25

5,9, 15- trloxatetracyclo[ll 2.1.02'6.08 10] hexadec-13(16)-en-1 |-yl acetate;
- 3, 8- di net hyt 12r¢-peazyippridipe)plr- iyl oxd) . 8rdimethyl-oxo- | | - phenyl car bonyl oxy-
5,9, 15- t riiexab@tisaaychdfacyclo[21.2.102¢ 6'OBexkOdhEX B8 @Gie-3 AU dgreenE;

- 11-hydroxy-3,8-dimethyl-12-piperidino-
5,9,15-trioxatetracyclo[11.2.1.0%.0*'*Jhexadec-13(16)-ene-4,14-dione;

- 12-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%.0%'*Thexadec-13(16)-ene-4,14-dione;
20 - 11-hydroxy-3,8-dimethyl-12-morpholino-
5,9,15-trioxatetracyclo[11.2.1 .0%6.0%! Yhexadec-13(16)-ene-4,14-dione;
- 11-(tert-butyldimethylsiloxy)-12-dimethylamino-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0*.0*'*}hexadec-13(16)-ene-4,14-dione;
- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
25 5,9,15-trioxatetracyclo[11.2.1.0*¢.0%'*Thexadec-13(16)-en-1 1-yl acetate;
- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-11-phenylcarbonyloxy-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08"0]hexadec- 13(16)-ene;
- ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%6.0*"*|hexadec-13(16)-en-11-y! carbonate;
30 - 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0%'*]hexadec-13(16)-ene-4, 14-dione;
- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 028 08! O]hexadec-l 3(16)-ene-4,14-dione;



- ethyl 3, 8-dinethyl-12-(4-nethyl pi peridino)-4, 14-di oxo-

5,9, 15-trioxatetracyclo[11.2.1.02' 6. 08" 10] hexadec-13(16)-en-1 |-yl 78 JUN 2005
carbonate; 30 -

11- hydr oxy-1| 2-i sobut yl sul phanyl - 3-i sobut yl sul phanyl net hyl - 8- net hyl
5,9,15-trioxatetracyclo[l1.2.1.02"'6.08" 10] hexadec-13(16) - ene-4, 14-di one; -
11- hydr oxy- 12-i sobut yl sul phanyl - 3, 8-di netihyl - 5,9, 15-tri oxatetracycl o
11.2.1.02'6.08'1 ] hexadec-13 (16)-ene-4, 14-dione; 2 8 JUN 2005 -51

ﬁ (2di1rr8t2h3él ggzgg,i%eﬁlﬁag ‘g-?k?éhﬁﬁl %I (gf)(,gbbS 9, 15 tr| oxat etracycl of
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30 10. Use of a compound of general formula (I) as defined in claim 1 or a
pharmaceutically acceptable salt of the latter for preparing a medicament intended to
inhibit DNA polymerases.
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15 16. Use of a compound of general formula (I) as defined in claim 1 or a
pharmaceutically acceptable salt of the latter for preparing a medicament intended to
treat diseases of bacterial origin.



