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OF M KANOLI DE, THElI R PREPARATI ON AND THEI R THERAPEUTI C t of
the invention is new derivatives of m kanolide, their T@Em l@’" @mmocesses
as well as their therapeutic uses, in particular as anti

anti bacterial and antiviral agents. Tropi cal plants of tH®®¥kani a genus
such as Mcordata, M scandens or M mcranttha 5 are part of certai n
traditi onal pharmacopeia of India, South Anmerica tral Aneri

the nanes of guaco, bejuco de fnca, cepu, |iane frangm s mwﬁmwﬂ]mmmmllor
al so vedolin, the extracts of Mkania are used as anti bi ot
anti-inflalnmatories. Active substances originating from extr actos2of

M kani a have been isolated and characterized: these are m kanoli de and
di hydr om kanol i de (see their structures in-the 10 figure bel owé, and to a

| esser extent sREHUAHYES QeXIKANGRARE, BHIAR SREARATKINANHR SRR THERAPEHECHRES ane

famly, i.e. having 4-isopropyl-1, 7-di net hyl cycl odecane as a hydrocar bon
skel eton (Herz et al., Tetrahedron Left. (1967) 3111-3115; Kiang et al.,
Phyt ochem stry (1968) 7: 1035-1037; Cuenca et al., J. Nat. Prod. (1988),
51, 625-626). HAiskigaoloif the idvenyidr smekwaleolitdes &t mdkhmgideftheihprepacaticmgtrgcesdes

M kani a report,ageanki tm:ﬁ;rtﬁahﬁéutl@%ésv'lﬁé)aﬁ%lapsa% an%éaré&%gmein%méml aHyeus
and Candi da al bi cans Facey et al harm Pharmacol . (1999)

1455- 1460; Mat HUPBt28ERS: Rev. Latinoam Quim (1975), 6, 201- 205)

Mol | usci ci dal ,
Tropical plants of the Mikania genus such as M. cordata, M. scandens ot M. micrantha

. 5 are part of certain traditional pharmacopeia of India, South America and Central
America. Under the names of guaco, bejuco de finca, cepu, liane frangois, matafinca,

or also vedolin, the extracts of Mikania are used as antibiotics and anti-inflammatories.

Active substances originating from extracts of Mikania have been isolated and
characterized: these are mikanolide and dihydromikanolide (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).



pi sci cidal and bactericidal activities have al so been described for

di hydrom kanolide (Vasquez et al., AG Meeting, Ansterdam Netherl ands,
26-30 July 1999, poster No. 316). -2 For the purpose of elucidating
structures, certain sinple derivatives of mkanolide and

di hydrom kanol i de, and in particular the conpounds of general formnulae (Al)
and (A2) represented below (A) O (A2) -2i-n which R represents a hydrogen
atomor the acetyl group, have been synthesized and 5 described in Herz et

alt Ji Oﬁ g. gw&rﬂl% &Qgﬁ)ofgﬁfélda .fiéin&é% cdrlcamgsmpl_? ﬁl@ﬁvatﬂbﬁbﬂﬁﬂc@h(ﬂ@lk aad
activity has n. di scl gsed f.or oun e y
described 1 n PEPERPRIR IR R OTRIEISE orhdRe- el B L RS

di hydr omi kanol tegegsented belptowed with an antiproliferative activity linked to
t he i nhibition of DNA-pol ynerase. However, m kanolides do not possess al

10 the physico-chem cal properiTes m€5|rable f ohgTEdecanent ous use as they
are neither very water sol ubl quT very st.uyf ich renders their
pharmaceutical use relativelg i ar in injectable form
The Applicant has now devel oped new semi -synt i i i
whi ch can be used for the tyeat\rent OQ)dlsea‘ abnor mal cel
proliferation, in particubhar~\l15-ToT\the treathent canfer, viral diseases
and bacterial and parasitic i Pect i ns- have the advant age
of better solubility and better stabilit@® than that
di hydrom kanol i de while retaining an activity simlar to or’ even greater
than that of the latter. 3 A subject of the invention is the conpounds of
sneral formula (1) (1) 0 (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.



corresponding to general sub-fornmulae (1), and (1)2 0 in which R
represents a hydrogen atomor an SR4 or NRARS5 radical; 5 R2 represents SR6
or NR6R7; R3 represents OH, Q(CO R14, OSi R15R16R17, Q CO) ORlg or
QA CONHR s; R4 and R6 represent, independently, an alkyl radical, a
cycl oal kyl, cycl oal kyl al kyl, hydroxyal kyl radical or also one of the aryl
or aral kyl radicals optionally substituted-on their aryl group by one or
nore radi cals chosen fromthe al kyl, hydroxy or alkoxy 10 radicals, R5 and
R7 represent, independently, a hydrogen atom an alkyl radical, a
cycl oal kyl, cycligadtloythalidyehtiomiy dre@oynpbiyds of gadeblormulagl)so one of the aryl
or aralkyl radicals 4 is optionally substituted on their aryl group by one
or nore radicals chosen fromthe al kyl, cyydM©xy or al koxy radicals, R4 and
R5 being able to formtogether with the mni®{ogen atomwhich carries thema
heterocycle with 5 to 7 nenbers, the [ menbers being chosen from
the 5 -CR8R9-, -NR1O-, -0- and -S- r it being understood however
that it there can only be one nenber F@gn-0- or -S- in said
heterocycl e, and R6 and R7 bei ng aBFe
atom which carries thema heterocycle With { menbers, the additional
nmenbers being chosen fromthe -CR11R12-, - 3-,0-0- and -S- radicals, it
bei ng under st ood however that there can onIlelo be one nenber chosen from
-0- or -S- in said heterocycle, R8, R10, R11 a&nd R13 represent,
i ndependently each tinme they are involved, a hydrogen atomor an al kyl,
al koxycar bonyl or aral kyl radical, R9 and(Rl2 representing, independently
iifh time they are involved, a hydrogen atomor each of RO and R12 being
etoformr ivel B j R11 an 15 -O (CH2) 2-0-
radi cal attachggﬂgﬁkgygﬁgg&gggghf%nﬁw%pggggggﬁ%ton1mhich carries them such
a radical only being present h@wever once at nost per NR4RS or NRG6R7
radical, represent, independe iby_é%bh tinme @ eycgrém¥nvolved, a hydrogen
atom or an al kyl R?“ P X N

(M (D2
in which
R, represents a hydrogen atom or an SR4 or NR4R; radical;
5 Ry represents SR or NR¢R7.
R; represents OH, O(CO)R 4, OSiR|sR 4R 7, O(CO)OR 5 or O(CO)NHR 3;

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

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




radi cal ; R14 represents an al kyl, cycloal kyl or adamantyl radical or one of
the aryl, heteroaryl, 20 aralkyl or heteroaral kyl radicals optionally
substituted on their aryl or heteroaryl group by one or nore radicals
chosen from a hal ogen atom and the al kyl, hal oal kyl, nitro, hydroxy,

al koxy, al kylthio or phenyl radicals, or also R14 is such that R14- COOH
represents a natural amino acid or the opt4d-cal enantioner of such an am no
acid; 25 R15, R16 and Rl7 represent, independently, an alkyl radical or a

phenyl radi cal optidh&lly RBSRSENLS thaf adl Fﬁﬂup bﬂ)ﬁﬁé Sahdee radidalsamogE o the aiygal  or
one of the ary eteroaral kyl radicals optionally

het er pa ral ky
substituted onhxqﬁ%’iyrorzgﬁﬁ?ryﬁaidcﬁﬁteroaryl group by one or nore radicals
chosen from a Rabkesh&n baingreblentd fotve tegeihpr withghoaitiogen ateint which chyidgs theyn a
3}1 kox%/,h al kyl tmt&o@rclepuﬂﬂyé tc(;j gdinembsrs, ésl@ ddditRRANGcHAGE e tn oa,ommwﬁrtgé hat
en the coppol espan era oes
not represent a Hydr gﬁgﬁ a or?f’ o$ ’Eaﬁ’éalé’a §m5f““§?'f§t°?‘glhé %Ver t}?t “othé”fi Alkyl ,
unl ess ot her wi sdy dpewd mheémbkr chesemfamt-Og of 1Sﬁeasaldiret€b@<a/nbhed al kyl radical

containing 1t Qldll% AT WRindlBEo f@rﬂptogétﬁ‘ffr%lﬁlbthé’ m*ro%éh a@oﬁ@&fﬁ@ﬂca@tﬁ&rlﬁem BY
cycl oal kyl , | ess ot he lic c rbon

se . spe c
syst em cont ai n R R W’fLV\gcé? goﬁ‘ Q%’%rﬁ’st eB}ﬁﬁ‘QP%a’i‘lﬁ'yPers "ée%t‘r?’fe“ o g
radi cal at | eadiRiohe-, &¥Rt:heOmndr-8grdicals,cniseig (r@imstoo@ﬂwwmr thyt labﬂe)cambnly\hl ch

is replacedy be@orQ%é?ﬁl%?c@&smrorﬁyOC&r-@QWsﬁid'}ﬁ:te%cyclget erocyclic aryl, unless
ot herw se SpEChfl ed, ant a car bog%lcl i hét ey ocyclic ystem

conpri si ng onel®dip Iﬁ'éé“ RJERTSEAL Mdy dﬁ’i‘tg’l eélﬁléf‘m(?ﬁ 2/ e\‘/ﬂYf’b’ﬁg ahygrogen
omatic ri ngatom @ ys i, blsoxgarbehydor edikybradsalhet er ocycl i c when at | east
of the ri ”ﬁfan@[@,ﬂrpép're%brﬂgn '1%d&£ﬂ&é\tlf%aéﬂQ§n&heME %v@%&raq‘@rh%%%n £t9md}‘ or

S). By aryl, t he eci ant car,
radi cal . By hef®Pd r'g‘i a ‘U%ﬂag e e PRy kepRectivELY fogethgh v I gl kyl ,

i s neant ansal KOHCHagDe addiad altarhed onrehofsidehie thcydatrbgreatoat whigh (camés them
optionally all gucﬁfa rWﬁéaq; Bn]'y%elngE%e@@rﬁﬂo@é’ve@omla?gﬁﬁ et NmRstr'Nﬁ kyradmﬂ hal ogen

atomis meant rirn oril ne rom nhe or oxy,
hydr oxyal kyl , asw pRENRSALLY f‘aﬂmﬂmth%}hareh@{vw%raab\@?gepaamleaﬁrén 4“§Vl§neant

radlcal

R4 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 R4 is such that Ri4~-COOH represents a natural amino acid or the optical

enantiomer of such an amino acid;
25 Rys, Rys and Ry7 represent, independently, an alkyl radical or a phenyl radical;

Rs 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.



15 respectively the al koxy, hydroxyal kyl, cycl oal kyl al kyl and aral kyl
radi cal s the al kyl, cycloal kyl, aryl and heteroaral kyl radicals of which
have the neanings indicated previously. By natural amno acid, is
understood valine (Val), |eucine (Leu), isoleucine (lle), nmethionine
(Met), phenyl al ani ne (Phe), asparagine (Asn), glutamc acid (du), 20
glutamne (An), histidine (Hs), lysine-fkys), arginine (Arg), aspartic
acid (Asp), glycine (Ady), alanine (Ala), serine (Ser), threonine (Thr),

tyrosine (Tyr)p ta'IRySIH)t NEBNRherbrise ps)pec1ﬁé’&t1§| 1ﬁ&n{ @Y BreaPlor Mratchéte alkkT @ddicaBy
| i near or branc% tj cul ar

Lhe et hyl - eRAINIT] 5y SR8 sty SRR FabBtarion fFE By IRl
tert-butyl, pewtss otiEwiespesifief] is insopanmgnocydixgarbon y@wgygqntqruaag 3atos? By
al koxy, is meagbdnhiddy. By Gblodlkylt tseneamtnw rad@lalEidhsBad off §RMFARYXYatoms

< moant i 1 patd Qe nD Y PR oyl aPc P g Pt Baney e G o !

cycl ohexyl radhatabeycliBgnthatidess lofiervise mperifiedi s peant iacedrzacyeliveor heterOCyChC
trifluoromethyl sfeadé&.eansmg%vle ceameecy&)he&se@wgs hiS1e4¥E 3RS of WhiRRNS b€ uﬂoafau& he

phenyl, naphth and nt hr 0 rad cal s eraply the phe
napht hyI r adi C%[EI]% Hé) rbém&,é e o &3 hﬁte{%&clghg g}} aPIJ%%a ¢ ong OIP gy rmgs
het erocycl i ¢ acophprismigrieeantainsipng ar mocmheacrroathms (X of $). Byf arylangless otherwise

benzof uranyy, sﬁealﬁawi melif Q%%Béy‘%ﬂb’ Lmyl awchldrgy ,heﬂawams%ém a hétéﬂoazcmex}yl
I m dazol yl , ox%é U|no

oYL ARk by e on e baan IRy b e i 390 U o B G toriniing, .
aral kyl is omanslly all)pefrwhicllisareplhcghienalleldgen awng dlinallanbly B8logamedtemadbl vy

benzyl radjcal theq}ﬁohﬁé %ﬁl%ﬁﬁ@lemé&l%ﬁ@Etoan‘ particular a thienylalkyl,
furanyl al kyl, pyrrolylalkyl and’thiazolylal kyI radi cal (the al kyl radlcal

of said radlca bei.n rab r.adi a erab
t hi enyl al kyl E?ﬁl lBﬁEf‘@?el[éﬁl e q/Hﬁy@ﬁ&l rv%?lh}ﬁ)l'ﬂnd% %%‘ﬁ@fygﬁ%;%% > Feliet™
formula (1)s hamswgtlaﬁtly theagkoxyn by drbxtatkey |, faybloatly Intsy L brah aretke) fadicals ghe alésyl

preferred: 5 RIS ”'Q'?FJ ARl @1@&:1‘(@?&1@%‘1"4&11&95 @engtial nawbHeomeMlimes( ihlicated R
represents a hydr .o omor an NRAR5 radical; R2 represents an NR6RY
5V 8ERH: <

radi cal ; 15VR8Mt s OH, or an O(CO)R14, OSi RISRLGRL7 or O CO) NHRLS8
radical. 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 particular 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 trifluoromethy! 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



More preferentially, a conmpound of general fornmula (1) will be such that it
has at |least 10 one of the follow ng characteristics: the conpound
corresponds to general sub-fornula(l)1; R1 represents a hydrogen atom

R2 represents an NR6R7 radical; R3 represents AN Q CO) R14, OSi RI5R16R17 or
QO CONHR, 8 radical. 15 Quite particularly, a conpound of general formula
(1) is such that it has at | east one of -t6he foll ow ng characteristics:

t he conpound corresponds to general sub-fornula (1)i; R, represents a
hydrogen at om bei.%g;%m%%%&hﬁnraN%E?anﬁqﬁbféﬁalblyaﬁl%i@ﬁﬁ%l@fla@aiyala(ﬁr&w

radi cal in which n 7 20 are chosen i ndependently from a hydrogen
atom and an al WSAYTHAPYal; R3 represents an O CO) R14, OSi RI5R16R17 or
Q(CONHR, g radical. Mreover, R2 will quite preferentially represent an
NR6R7 radi cal Arromnpatd ¢i@ensral fomrmlafld hayirg pt leastipreaeishe fllgwing qharactesiicar an
NR6R7 radical jsprokgn R6 and R7 are nmethyl radicals. R3 will quite
preferentially represent an QCCO NHR18 radical. 25 Preferably also, R4 will

represent ap alk ' N il ky represent a hydrogen
atom or an gl k{'/l ¥Areacg)|;n@g1h,?d %ﬂeg{o@%@ t&%le%eﬁ%’ég%%\(}"a (b rm together with the
ni trogen atom which carrie hem a heterocycle with 5 to 7 nenbers, the
Addi t1onal -7 b 1eABERENDEPHYCRHGLER of NI A dBRO. . - NRLO- . -0- and - &
radicals. Preferably, R8 wll represent, independently each tinme it is
i nvol ved, a hytr dgespreseipproNRalky raflikgll  radi cal (and preferably a hydrogen
atonm) and RO w |l represent, independently each tinme it is involved, a
hydr ogen at om « PRetgiabity OHRoPan®(JO)REPOSEEIR 4R i, BEOEEMUNGR | yadRach 5 tine
i is involved, a hydrogen atomor an al kyl radical. Preferably also, R6
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hydrogen atom or g , _ R/ w form t oget her
with the nftr8efeH haloHPWRE chrreciststies them a heterocycle with 5 to 7
menbers, the additional nmenbers being chosen fromthe -CR11R12-, -NR13-,
-0- and -S- radi dlad ®mpPnsf @rzkiopds R gederdiBulnfdrimutagpiesent , i ndependent |y
each time it is involved, a hydrogen atomor an al kyl or al koxycarbonyl
radi cal (and psefrgrghtyntadanysiopgeiiomt om) or also R11 and R12 will

e R, represents an NRgR7 radical,
e Rjrepresents AN O(CO)R,4, OSiR5R 6R7 or O(CO)NHR 5 radical.

15 Quite particularly, a compound of general formula (1) is such that it has at least one of

the following characteristics:
o the compound corresponds to general sub-formula (I)y;
e R, represents a hydrogen atom;

® R, represents an NR¢R7radical and preferably an NR¢R7 radical in which Re and R;
20 are chosen independently from a hydrogen atom and an alkyl radical;

e Rjrepresents an O(CO)R 4, OSiR5R 4R 17 or O(CO)NHR 3 radical.

Moreover, R, will quite preferentially represent an NR¢R;radical in which R and
R7are alkyl radicals, and in particular an NR¢R7 radical in which R¢ and R; are methyl
radicals. R3 will quite preferentially represent an O(CO)NHR g 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 R4 and Rs will form together with the

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



represent, once together, an -O (CH2)2-0- radical attached on either side
to the carbon atomwhich carries it. Preferably, R13 will represent,

i ndependently each tinme it is involved, a hydrogen atomor an al kyl

radi cal . 15 Moreover, R14 will preferably represent an al kyl or cycl oal kyl
radical, or one of the aryl or heteroaryl radicals optionally substituted
by a hal ogen atom or a hal oal kyl or phenyl’- radical. Mre preferentially,

R14 will represent a cycloal kyl radical or one of the aryl or heteroaryl

radi cal s opti o?@}nbyrs%ullagtchégéﬁ e@nbuﬁeacnaigogm.@t@naaa Q.Jaallcgal Myﬂerarbadmgal
In a nore pre

qLepresent, a, ¢ exyl radi r one
of the phenyl, q&bepfehsl ehml%el?)ernd%nélﬁ af}h 8 F % A ?l(\:'% Ey@bcfo%n X m S sat1 tuted
by a hal ogen atadiepl FaiflﬁeﬂrfrfyfablRl%hymneﬁwnmlﬁ Re mill mmsentamdypfrr@mt bseash

al kyl radi cal stimbk 1§1ri3)afvEdi caLHyafdgyn atBﬁlef’@ferrﬂ#ﬂy FNRET repREdt,dhddpbiRiciibeaciRl 6
and R17 radi ca[ a tert - butﬁ(ﬂf@adl cal and the other two

will represent 1W§¥¥H§/1“V?lég‘§ é@r‘/é“’gﬁ‘ EORAF £1° %' 1 preferabl y represent an

al kyl, cycloal kyl or adamantyl radical, or one 25 of the aryl or
heteroaryl radPikirablpglsp.oRarill reprasentian lkerd op prafcyh adingh ranﬁtlhw@rrearﬁsear Ryl ,
hal oal kyl, al kayitogeal dwlhtdilam fkylpheiyl, of atkoCRY andVRY Qv1prt6frﬁrt@g’¢thea|vhl§h thR18
w | represent al k al. o r eler.qart.

radi cal s opt i On‘?roggrygto% wh1¥}L chﬁg{)gh Jn Bet?ﬂggxcﬁg ?EGS 2 ‘)’ C%bﬁljg {hﬁ agglﬁléllaalcal -
Still more pr eﬂ@F’éﬁF;‘?elan)SW frpmyt dht-» D300 ‘taﬁé Sm@ﬁa}n PrefefllyiyRii or

bIEEZIOt EI enyb dr adi Ee@keseraplhumadidnyly shddhstirhé tiethvbiyedn @ldkigen afdhkexah fkyl 030

al kKylthi o radi rogen
om whi ch car ‘ril?éx C%gjmr%ﬁ %lﬁ (P %%?rgﬂ\?\n atRﬁy({SgéeW #Qﬁg%%rso\% Emﬁ Elﬁﬁ&g

iﬂ cal prefer mr%?errte%\cemﬂlgr @neOdfCth}zé) regieal gitgahed gn gidhr gige to Biesaroan nyl |
nor phol i nyl  or afohi aRRA AR l’lV|PrEt@fibI§'§l|R$3 Rl irgredehty m@F&ﬁiEmttyuea@d thie @nisal kyl

radi cal (the latt 1 ref er abl thyl or ethyl radical, and 35 nore
preferentiall ymémfae? h%yg%ggnet OranXIk?ﬁ 380 tTl ts carbon or nitrogen atons, or

by an 8 -0 (CH2)2-0- radical attached on either side to a carbon atom
Mor e pref erlént Maregyer, Rygwitt nreferahly repsesentam alleg) et rstoalkiyt mdicpleorfing o errdt om
whi ch carries bhemRraariela@icle yptidhallybbtitdtetl Oy 4 }ﬁmgaeﬁtSm driaexawaﬁk%orrpﬁldnﬁal

thi ooy phot 1 nyFgh Mork BRABALEL M.y w8 BB eyl BURT LRI ond T *%@8%1'% he.
| atter being ph@ﬁ@alabrfsdwalwtwﬂlyﬁ@i&r%ﬂ) chhaé?ﬁ@n@fom Prsa 1&9&%‘% r%irlcahu Bfogen

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, Ris, Ri¢ and Ry7 will preferably represent alkyl radicals. In a particularly
preferred manner, one of the Rs, Ry and R,7 radicals will represent a fert-butyl radical

and the other two will represent methyl radicals.

Finally, Rz 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, R 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, Ris 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



atons. Simlarly, when R6 and R7 formtogether with the nitrogen atom which
carries thema heterocycle with 5 to 7 nenbers, the NR6R7 radical
preferably represents one of the pyrrolyl, piperidyl, piperazinyl,

ror phol i nyl or thionorpholinyl radicals optionally 10 substituted by an

al kyl radical (the latter preferably being a nethyl or ethyl radical, and
nore preferentially a nmethyl radical) on-8Re of its carbon or nitrogen
atons, or by an -0O (CH2)2-0- radical attached on either side to a carbon

atom ml\/brﬁ pr ef@(@m?ah@ katlical ‘téﬁ'zﬁ:'ﬂecR@n %ﬂﬁer@ldéﬂfﬁncﬁx@gﬁtahnﬁ{ berefbréﬂ@ﬁ&gg ogen
atom |1 C carrjes eter cle. W Is

S cal il | r RO Rea R R By s Pyoten p B g e thehaRsSRpe

mor phol i nyl orwithiSdeor perobdrnythe NRaR crallisalopwilli reprbdny oseibSthe tpytrelyl, kpjpeaidylal ky|

radi cal (the | ﬁbél@im)ﬂr ﬁf)@'h@llQ{yY ob@ﬁd}&r@)dﬁ’ﬁ&m&cﬁ@%ﬁﬁmy Qﬁbsﬁ’tﬂﬁcd%}/ ahta&y@ar bon
or nitr Ogen

conpounds des Crraglﬁgld(t}ie a{t(ﬂe elrg(éj{o faég' ine%l tgnco%eai)rf 1ttsocarbon or mtro%\évrll ng
12-di i sopropyl @pipionet hyl - 7- met hyl - 3, 6, 10, 15-t et raoxapentacyclo [12.2.
1.0'-"4.05"'.0" 13] heptadec-1(1 7)-ene-11, 16-di one; -

12- di et hyl am Shﬁnﬁrlyl,i \ﬂ[&inhyd Ad RHoeHEh Rygkthed wlt}rl]ﬂﬁ}’rﬁtrr EPEM aﬁmg%l'blﬂ'cames them a
5,9, 15-tri oxat ene

12- benzyl (et h@ﬁt%r % W%h éenz e(\rgbetr“f'ly&e) N#fo% Wéicgly‘fre%?%ﬁ' %?P'i?}s(?‘t%érf?e? ?
5,9, 15-tri oxat @tfﬁ%)dy@m@{ldﬂ lemra@zyles nygphdlinglk au dorn@phe)nybnedicylsl aptdtinghie; -
11- hydr oxy18- nq@kthyted by a@al@lrlﬁm@éll(fh@'lﬁreﬁpﬁe&Ml &Qﬁ’@& Hﬂélhil or ethyl radlcal and

22”1 et hy! am B8 T E R0 B GGG Ry é‘tb"aig"“tﬁgﬂli Ry T Y fr
. 2.1.02.6.080- (LC}}i)EQaMa!LBtt?(Ch@) opreither, ide- thi ogetbon 3Bm. More preferentlally,

- di net hyl am no-
11- hydr oxy- 3, 8wﬁém6tm|k7]fgm( fbééméxhvyﬂtkpihﬁﬂmogbrﬂ%m which depridslthén¥ @helefRGo€! Ol

11.2.1. 022 6. 08' exa

T1 hydr oxy- 3. VD R Py Fermaet, 5% RV aies! G DR i af s syepla piperioyl,

11.2.1.02. & 08P1m<}rh€§t)dd@eﬁpm®érm'6)m tiranatphiolingli redieals Opt@nally substituted by an alkyl
radical (the latter preferably being a methyl radical) on one of its carbon or nitrogen

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" ¥ Iheptadec-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-methyl-

25 5,9,15-trioxatetracyclo[11.2.1 .02‘(’.08"0]hexadec-l 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;
- 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 .02‘("08"0]hexadec- 13(16)-ene-4,14-dione;

30 - 11-hydroxy-3,8-dimethyl-12-(4-methylpiperidino)-
5,9,15-trioxatetracyclo[11.2.1 .02’(’.08'10]hexadec- 13(16)-ene-4,14-dione;
- 11-hydroxy-3,8-dimethyl-12-pyrrolidino-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08'l°]hexadec-1 3(16)-ene-4,14-dione;



--ethyl 1-[ 11-hydroxy-3, 8-di net hyl -4, 14-di oxo- 5,9, 15-tri oxatetracycl of
11.2.1.02. 6.0810] hexadec-13(16)-en- | 2-yl]- 4-piperidinecarboxylate; -

12- (4- benzyl pi peri di no) - 11- hydr oxy- 3, 8-di met hyl 5
5,9,15-trioxatetracycl o[ 11. 2. 1. 022, 6. 08' 10] hexadec-13(16) - ene- 4, 14-di one;
- 11- hydroxy- 3, 8-di net hyl - 12- pi peridino 5,9, 15-tri oxatetracycl o[

11.2. 1. 02. 6. 08. 10] hexadec- 13(16) - ene- 4, 14-%di one; -

12- (1, 4-di oxa- 8-azaspi ro[ 4. 5] dec- 8-yl )-11- hydroxy- 3, 8-di net hyl -
5,9,1ﬁ-grioxage&nﬁqumm&milyz8Lh&3m§pf81hh@&adec 13(16)-ene-4,1ﬁ-?ione; 10
- 11- hydr oxy- I et 1d . tri.gxatetracyclo

115 1058 0as 818 ‘%Oxap%'accych ?llg;? i Jﬁei‘ﬂg’?ﬁ 13#%) eI

11- (tent - butylﬂwﬁ@ﬂﬁyﬁ@ﬂ¥%x@¥ 12- dlnethylanlno 3, 8-di net hyl -

5,9, 15-tri oxatetyacycl 1.02. xadec- 13(16) - ene- 4, 14- di one;
-3, 8-dimet hyl ﬁiz&gf ﬁ@[ﬂ‘ﬁﬁ‘i“ﬁi‘ﬁe‘rl *&‘deB‘Y 3 i‘&”h bxo 15 5,9,1

5- tr|oxatet$ac%@ﬂéﬁnmﬁﬁmamm®2162®8 ﬁO]%B%a&ed3180£6§4ﬂn<hmwi -yl acetate; -
3, 8-di net hyl -1 2- (4- et hyl pi peri di no) -4, 14-di oxo-1 | - phenyl car bonyl oxy-

5.9, 15-t ri oxat et Faxdjenot 8 dmahyl-18igridgos | hexadec- 13( 16) - ene: - et hyl

3, 8-di net hyl - 129(14-thetabeydapicrg i 2li IO%J‘)6840]He’-kadidc01>3@1-6)5n8-4315-dlidnleoxat etracycl of
11. 2. ] hexadec-13(16)-en- | | -yl carbonate; 20 -

11- hydr oxy- 12- i Eb0ud-giosaBehasniyd[43]desShli-y | -bydrphiad$idieethylt - 8- met hyl

5,9, 15-tri oxat ebnaay&latlradicdf d2. @%2‘608@@11&2131&9?9? Gnd-3(13Q)sene- 4, 14-di one; -
11- hydr oxy- 12- i sobut y| sul phanyl -3, 8- di net hyl - , 15- trloxatetracyclo[

11.2.1. 02, 60 08; L1-hyrexaesB-did i) 2ane@pH4olibd- di one; -

@ 075" B o RIS £ oSG0 ke et ot 2cvel o

ﬁ (2 dl1 rrgt2 h%l ggl npazefabawdjlrﬁahmylhw) mdfiﬁms@a]ﬁn&ﬂ@dﬁn@thgxat etracycl of
hexa 0
12- (dlnethylan?%b% %mﬁf’aﬁ%@ﬁ}F%h%?Zd%J%%8&§ gﬁﬁéeT?ﬁéﬁék%?racyclo[

11.2.1.02,6. 08, ik@%&gﬁgl‘zj(ﬁ(lﬁéﬂy‘lﬁﬁeﬁd ,l,o-))alm d?,QXOcyc | ohexanecarboxy late; -
12- (dlnethyla Bﬁ% 15-trioxatetracycl of

11. 2. 1. 02. ]tﬂ%?%ﬁ&é‘éycﬁi/%)‘ Dend 1ﬂhwd% 1f3|( Lforeardn? aeqtate;
- 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%,0*'Jhexadec-13(16)-en-11-y! carbonate;
20 - 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyl-
5,9,15-trioxatetracyclo[11.2.1 .02’(’.08"0]hexadec- 13(16)-ene-4,14-dione;
- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-
. 5,9,15-trioxatetracyclo[11.2.1 .02’6.08"0]hexadec- 13(16)-ene-4,14-dione;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
25 5,9,15-trioxatetracyclo[11.2.1 .02’6.08"°]hexadec-l3(16)—en-1 1-yl benzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0%'%Jhexadec-13(16)-en-1 1-yl acetate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%%.0%'*Jhexadec-13(16)-en-11-yl
30 cyclohexanecarboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4, 14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0%%.0*'*Jhexadec-13(1 6)-en-11-yl 4-fluorobenzoate;



-10 0 - 12-(di net hyl am no) -3, 8-di net hyl -4, 14-di oxo 5,9, 15-tri oxatetracycl of
11.2.1.02'6.08" 1] hexadec-13(16)-en-1 | -yl heptanoate; -

12- (di met hyl ami no) -3, -dinmethyl-4,14-dioxo 5,9,15-trioxatetracyclo |
11.2.1.02'6.08" 1 |]hexadec-13 (16)-en- | | -yl 4- 5
(trifluorotnethyl)benzoate - 12-(dinethylam no)-3, 8-dinethyl -4, 14-di oxo-
5,9,15 trioxatetracyclo[ 11.2.1.02.6.08" 10)-hexadec-13(16)-en-11-yl

2-t hi ophenecar boxyl ate; -

12- (dinethylanjnpih@@;1ghﬁ@j@gkmﬁﬂﬂﬁzﬂpp&@m5 9,15 trioxatetracycl of

12 (il mot hyl ant ROV B THSBE Ry 4 T e agerey IR LR L el of

11.2.1.02'6. 08, ;2&@;gg%gggﬁjggg$gahﬁnrg¢gl zd.! 1-benzot hi ophene- 2-
car boxyl at e;

- I met hyl -4, 14- -5,9, 15-
tr|oxatetracyc?3?5%T“QEUT%GEF@W5£Olﬂhéﬁﬁﬁé Cfélf éﬂy?il -yl 2-furoate; 15
- 12- (di et hy| @uifluvodm8h@ibedzaaet hyl - 14 dIOXO 5 9 15 trioxatetracycl of
11.2.1.02'6.08.1 hexadec- 13 (16) - en- g 5-nitro-2-furoate; -

12- (di met hyl ani Wo@raetby lamnipet- mf}tdlmetlm Adl”o%@ms 9,185-t ri oxat et racycl of
11. 2. 1. 02. 6. O8tribxithrexadeai 23I(EED Emexdded- 1 3(Y6)-aAr1 1yl pE@icadrboxylate;
12- (di net hyl am no) - 3, 8-di net hyl -4, 14-di oxo 20

5, 9, 15-t ri oxat et2-@oyehgpmihop3,8-ddpectByloB] 4dioeocaddé- 13( 16) -en-1 | -yl

phenoxyacet at egioxarrdc i 1pRY PVl 0P Oheduded-15886)-en-11-yl 3,3-dimethylbutanoate;
-di net hyl - 2, 6- di oxodecahydr o-4, 7-m et henof uro[ 3, 2- c] oxi réno

[f]oxacyclmmndeﬁa@hﬁayMaAHmBBBcmmaywphan&bmasbaﬁated i -

di met hyl am i (o) Y

5(7 met he%of ur{g'%atgtmcfélgﬁll ?gnd(;?b t‘gé?g g%((géec ag ¥ }Il;e%? ?{hmﬂhe’é‘ eyI car banat e;
25 - 8- (di net h§AMWRE) -3, |1 Oa

-di net hyl - 2, 6- dj hydr , t.h furo c]oxireno[ f
]oxacycloundeC|%Péﬂ9%ﬁ§ %H@f%§%§§§§%Vf@P?%§?%§H§ - 8- (di et hyl am no) - 3,

| Oa - di met hyl - Riogatelrasxeaid¢ Ayt 65 4lhexadeed Héfeert U-p[23fupoates ] oxi r eno

[f]oxacyclounde I i 0 nyl car bamate; -
8- (dlnethylﬁnlnﬁ§‘@nﬁgﬂém”énséﬁ%?ﬂhﬂ‘%Rhﬁﬁwbaéééhydro 4, 7- met henof ur o[ 3, 2-

trioxatetracyclo[11.2.1.0%%.0%!%hexadec-13(16)-en-11-yl 5-nitro-2-furoate;

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

20 5,9,15-trioxatetracyclof[11.2.1 .02‘(’.08"0]hexadec- 13(16)-en-11-yl phenoxyacetate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cJoxireno[floxacycloundecin-9-yl 4-tert-butylphenylcarbamate;

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

25 - 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-
cloxireno[floxacycloundecin-9-yl 2(methylthio)phenylcarbamate;
- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
30  cJoxireno[f]loxacycloundecin-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;



30 c]oxireno[f]oxacycl oundecin -9-yl 2- ethoxyphenyl carbamate; -

8- (di net hyl am no)- , 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 thien-3-ylcarbamate; -11 -

8- (di nmet hyl ami no) -3, [0Ca -dinethyl -2, 6-di oxodecahydr o-4, 7- net 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 -di net hyl -2, 6- di-ékodecahydr o- 4, 7- net heno-furo[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl N-(ter-butoxycarbonyl)glycinate; 5 -

8- (di net hyl am nS)-Xdlﬁwtll?&xmrdi)fﬁeltoﬁyélm%th@'-ﬂ6%&9{6@&@ RyRls-9; 74m3thé’Héfdi6|EQf- uro[ 3, 2-

L et - SRSl i 0L Ry e (1 oY1 am o) -3
c]oxireno[ f] 0X3§X&ln%?ﬁﬂﬁﬁc§39r0¥| dlfne@@ﬂz @tdmx%gecgﬁ%dr@ggtlﬁétﬁeno fu

8- (di met hyl am no) - di oxodeca y ro-4 -rretﬁ)énofur o[ 3, 2-
10 c] oxi reno[46l@ék§f;ﬂ@[f&9}ﬁw«skquad@ﬂy? Yk%%frh@ﬁ@wsrbeay b%wvaéq e -

8- (di met hyl am n t 4 7-net henof ur o[ 3, 2-
c] (()XI reno[ f oxagig Ethﬁga moﬂ 3% é{lgle%ﬁpz I (f"lx'o eca d¥?’é’§ IBéther{g?ur ﬁr}'

8- (di met hyl am ﬁ]@)‘“@o[fﬂ(@acwmuﬁéﬁtchy?-y th@ntﬁ )dméi’&sahydro 4, 7- met henof ur o[ 3, 2-

c]Joxireno[ f]ox undec y a l.carb
8]-(di met hyl ani n@@flg{e&w%a“ %3)9 é} ﬁlygig?db%% desalyiler 8"““%6“01?“0[3’2'
4, 7- met henof uroIOSir@woa]QxxtycmoﬂefC]re%aby-b¢raumbeel’| na&tard; 2- napht hyl car bai nat e;
- 8- (di methyl anino) -3, 10a -di nethyl - 2, 6- di oxodecahydr o-4, 7- et heno-furo
[3,2- c]oxir eno?-‘(?lgﬁﬁ]&'&ﬂ&l%ﬁd@el ﬁn’gﬂvl -2,6-dioxodecahydro-4,7-methenofuro[3,2-
2- t ert - but yib - 6cRirdno] fhracyclcuaddean®ly Ethiophéhre(Héaixpiateam no) - 3, | Ca

i met hyl - 2, 6- di oxodecahydr o- 4, 7- net heno-furo[ 3, 2- 20

xi r eno[ f ] oxa8ydimethythediai-30L0p |-Ansthyl-Abtdaygeshbydro-ddrbethencéurol@g-wel | as

their salts. |c-5ﬂﬁedo{y}’(ﬁ(@&}lc%nﬁlééiﬁ-§‘- pﬁhﬁén‘g}uﬂuéﬁ -bYldatlafifaks to the follow ng
conpounds: - 12 di met hyl am no- Iy ydr oxy- 3,"8- di net hyl

5,9, 15-tri oxat es«(dioypdlymidd)-32L04. dlihethyDBﬁ dquémnme-m(rma)lemﬁeen 214- di one;

25 - 11-(tert- Wé&m@%@@@hbw@ 511; %;gm[)}}%e po- 3, 8-di net hyl -

5,9, 15-trioxatetracy xadee- 13(16) - ene- 4, 14-di one;
15 - 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-

4,7-methenofuro[3,2-cloxireno[f]loxacycloundecin-9-yl 2-naphthylcarbamate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
c]oxireno[floxacycloundecin-9-yl 2-rert-butyl-6-methylphenylcarbamate;

- 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
20  cJoxireno[floxacycloundecin-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-trioxatetracyclof11.2.1.0*°.0*'°hexadec-13(16)-ene-4,14-dione;

25 - l11-(fert-butyldimethylsiloxy)-12-dimethylamino-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-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"0]hexadec— 13(16)-en-11-yl benzoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-

30 trioxatetracyclo[11.2.1.0%°.0%'“lhexadec-13(16)-en-11-yl cyclohexanecarboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-
trioxatetracyclo[11.2.1.0%¢.0*'“Jhexadec-13(16)-en-1 1-yl 4-fluorobenzoate;



-- 12- (di net hyl am no) - 3, 8- di net hyl - 4, 14- di oxo-
5,9,15-trioxatetracyclo[11.2.1.02' 6. 08" 1] hexadec-13(16)-en-1 |-yl benzoate;
- 12-(di net hyl am no) - 3, 8-di net hyl - 4, 14- di oxo-5, 9, 15 30
trioxatetracycl o[ 11. 2. 1. 02. 6. 08' 1] hexadec-13(16)-en-1 | -yl

cycl ohexanecar boxyl ate; - 12-(di net hyl am no) - 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15
trioxatetracycto [ 11.2.1.02.6.08,1 ] hexadec-13 (16)-en- | | -yl

4-fl uorobenzoate; - 12 0 0 - 12-(di et hyl am no) - 3, 8-di net hyl - 4, 14- di oxo

§29t ﬁS tL i oxat e%):_r &ﬁrlﬁgtth?lafmnbﬂd% cﬂlrélgt%yﬁéll‘] 08diokob,9,3exadec- 13 (16)-en-11-y
1 O eneca 0OX a 0
12 thi ophenecar byl Al Sihnigo (I EL DL amBole. P O B Wiponyaes o

|-yl 3,3-dinet W;&“&ﬁﬂgﬁﬁrﬁ) 3% d1methyl-4 14- leXO 5,9,15-
12- (di met hyl ami no di ox 9,15-trioxatetracycl of

11.2.1.02' 6. ogtrl%etet]racyﬁl@;gagelc 2{@ B)exaéiﬁc 1?(1p5e A1 Tyl 3,3-dimethylbutartoate;
1-b hi oph 26 8.10)
et hyl - 256 ar SLLGEhRNG: d;meﬁsf\% %)?%f?"lf”t%fﬁetraci%‘?;lf% 21.0%%.0°

] oxacycl oundechW9€°y13(h®teér1tl‘Ylﬂthew%‘ﬁél?ﬁﬁp%'&%fé’ﬁwléte’ - 8- (di met hyl ani no
)-3,10 a -dinet 6: di.o dro 4 7- et henof ur
c]oxireno[f]oxé@%@FﬁHﬁEﬁBWﬁq@l ’5“?h%§§$ﬁ@ﬂ??@§$ éﬁd%ghagg"%éﬁ| as their
salts. As regarbsirtdmé‘]m¢}tci;>uo¢lecue9mb4ﬂmsbwlpwm@m&hmﬂ@r mula (1), the

mal eates, fumarates, nethanesul phonates and hydrochl orides of conpounds of

general for mul aS{fimetymingsh ]é)lar‘élﬂlethé(h%rdr‘f’xﬁﬂ‘?‘iahw? -Ar-petbeigederi bed in

t he exanpl as, apRreéno{fdkacycloundecin-9-yl 2-ethoxyphenylcarbamate;
- hydr oxy- 3, 8- di et hyl - 4, 14-di oxo-5, 9, 15-tri oxatetracyclo[ 11.2.1.02'6
, 10] hexadecyg J3( dbhsieug- 12-yl (di nethyl)amoniu nal eate; -
11- hydr oxy- 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15-tri oxatetracycl o[ 11. 2. 1. 02' 6. 08" 1

0] h dec- 13(,16 12- vyl th
13- hydr oxy- 3, 83 %%e”ehezfa 326 S0 SR o #QC%EW 2 SIS 05 1
] hexadec- 20 Jf_r@(h%f)su henates. arid( w/quhllgndys @frromipawndseeth (B; are 1

-{[tert-butyl (Fte&@khydnhslh Mtlmaq«%osaae&dbmhméeamng@a mamShydi net hyl 5,9, 15-
trioxatetracyclo[11.2 6. 08" 10] hexadec -13(16)-ene-4, 14-di one

hydr ochl orilde; - ahdydroxy-3,8-dimethyl-4,14-dioxo-5,9,15-trioxatetracyclo[11.2.1.0*%.0%!%hexadec-
13(16)-ene-12-yl(dimethyl)Jammonium 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-diox0-5,9,15-trioxatetracyclo[11.2.1.0%¢.0*'*|hexadec-
20 13(16)-ene-12-yl(dimethyl)ammonium methanesulphonate;

- 11-{[tert-butyl(dimethyl)silyljoxy}-12-(dimethylamino)-3,8-dimethyl-5,9,15-
[ ) trioxatetracyclo[11.2.1.0%6.08 “Jhexadec-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 (1)



-+ 12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15-tri oxat etracycl of
11.2.1.02.6.08.10] hexadec-13(16)-en-1 |-yl 2-thiophenecarboxyl ate
hydrochl ori de. 25 A subject of the invention is also the conpounds of
general formula (1)' -13 0 (I1)" ~corresponding to general sub-formnul ae
(1)'1 and (1)"2 R3 in which R represents a hydrogen atom or an SR4 or
NRARS radical; 5 R2 represents SR6 or NR6R7; R3 represents OH Q CO) R14,
Q(CO) OR14, or OSi R1I5R16R17; R4, and R6 represent, independently, an al kyl
radi cal, a cycloal kyl, cycl oal 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, independqulgwea hydrogen atom an al kyl
radi cal, a cycloal kyl, cycloal kyl al Kyl, Hiwdroxyal kyl radical or also one
of the aryl or aral kyl radicals - 14 optionally substituted on their aryl
group by one or nore radicals chosen thejal kyl, hydroxy or al koxy
radicals, R4 and R5 being able to for )get et g th the nitrogen atom
which carries thema heterocycle nbers, the additiona
menbers bei ng chosen fromthe 5 -CRgRO-, -0- and -S- radicals, it
bei ng under st ood however that there can onl be Bne member chosen from - 0-
or -S- in said heterocycle, and R6 and R7 belng able to formtogether with
the nitrogen atom which carries thema heterdcycle with 5 to 7 nmenbers,
the additional nenbers being chosen fromthe -CRl IR12-, -NR13-, -0- and
-S- radicals, it being understood however(dyhat there can only 10 be one
iipber chosen from-0- or -S in said heterocycle,

corresponding to general sub-formulae (I)’{ and (I)’;

D’ (1),
in which
R, represents a hydrogen atom or an SR, or NR4R;5 radical;
5 R represents SR¢ or NRgR7.
Rj represents OH, O(CO)R 4, O(CO)OR 4, or OSiR|sR R 7

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




R8, Rlo, Rl11l and R13 represent, independently each tine they are involved,
a hydrogen atomor an al kyl, al koxycarbonyl or aral kyl radical, RO and Rl12
representing, independently each tine they are involved, a hydrogen atom or
eéach of RO and R12 being able to formrespectively with R8 and R11 an

-0 (CH2)2-0- 15 radical attached on either side to the carbon atom which
carries them such a radical only being-ptesent however once at nost per
NRARS or NR6R7 radical, represent, independently each time they are

invol ved, a hysgligary AbQiTued otﬁﬂheﬁﬂaﬁ&’Frouﬁ@?‘bﬁ@d)r;m(ﬁééladi@[brdﬂS@ﬂtfﬁmﬁﬂhe alidgy| or
cycl oal kyI radf]cdal or..pne of.the ary eteroaryl, aral kyl or 20

het er oar al kyl radical & p)f I-ona 1y substituted on their ar or heteroaryl
group by one oRs pust Bs lbaléig ahlestodhs éogethebmith thahisgeen atlomrrwglﬁhl CRIfiSs Ay R

hal oal kyl, ni t k@erof)et QX erto 7ainkmséfsrﬁhela@iait@naménb&%a@dcheae% fr6Rr dsent ,

|ndependent y, al under st,ood
however nat wiSdiREnS R s agh iR Soh Ralp ftine s b ey hDan B IR P
(1)'2, then RI bqj@@snmher craserebentOaothpdinogerhetrasytleor the salts of the
latter. A subj @rﬁitRf,Q{ndtm%eln@\é%féttb @étnd t% @h&Quithhee ﬁf?{%@&ﬂﬁgﬁ v@flclgc%ﬂ%s%erlfl @rmul a

)" - corr ondi n e sub-.f or nul ae " Oin
o en 8 R TPt dith oy o gofie %F% T R SR L M
represent s SR6-@tiNRERYR 13RO andr-8smdics!s,OHpein@ s Rbed hay SEY (DQtLﬂhere@an only
OSi R15R16R1, FéoncRRombdp cidith erép&eseﬂltsaldm@%ﬂ@ent Iy, a hydrogen atom

an al kyl radicgl, oal k dr ox dlcal or
al so one of th B’aﬁ'g’/lR‘b%/ (lig‘aﬁlrﬁéleée?b%}dlﬁ 84%’ @/f‘Bﬁée{quﬂ%ﬁwgmlﬁ G5 hei r
yl group by @na copnpilykalkexicedbsylohastyl fadioah the al kyl, hydroxy or
koxy radical g arB4R@Pé?yré?@ntﬁl%nmfi&feﬂa&gg@éclﬂQfmé’Vhé}harE hﬁ/oﬂ/'e@l 0888t ABmhRi ch
carries thema roc e ? rS DFI‘{ gltlonaé) 85@ rs
bei ng chosen f?a&ﬁlf %ISSRg mg al ?Qt(b orm respectlve y with Rg and R;; an -O-(CH;),-O-
15  radical attached on elther side to the carbon atom which carries them, such a 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 or cycloalkyl radical or one of the aryl, heteroaryl, aralkyl or
20  heteroaralky! 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;

or the salts of the latter.

A subject of the invention is also the compounds of general formula (1)’



--16 0 -0- and -S- radicals, it being understood however that only one
nmenber chosen from -0- or -S- can be found in said heterocycle, and R6 and
R7 can formtogether with the nitrogen atom which carries thema
Heterocycle with 5 to 7 nenbers, the additional menbers being chosen from
the 5 -CR11R12-, -NR13-, -0- and -S- radicals, it being understood however
that only one nenber chosen from-0- or -1& can be found in said
het erocycl e, Rg, R10, Rl11l and R13 represent, independently each tine they
are involved, a hydrogen atomor an al kyl, al koxycarbonyl or aral kyl
radical, RO and R12 representing, independently each tinme they are
i nvol ved, a hydrogen atomor 10 each of RO and R12 can formwith R8 and
R11 respectively an -0-(CH2)2-0- radical ~atMeached on either side to the
carbon atom which carries it, such rq_'cé? owever only being present at
nost once per NR4RS or NR6R7 radical, ] t, independently each tine
they are involved, a hydrogen atom or an ~radical; R14, R15, R16 and
R17 represent, independently, a hydrogen “gm al kyl radical or one 15
of the aryl or aral kyl radicals op® {y subst/ituted on their aryl group
by one or nore radicals chosen fromthe al kyi; nédroxy or al koxy radicals;
it being understood however that when the c ounds correspond to the
general sub- formula (1)"2, then Rl does notFﬁepresent a hydrogen atom or
the salts of the latter. 0 20 The conpounds of the present invention can
inhibit abnormal cell proliferation in a patient, for exanple a mammal
such as man, by adm nistration to this pépient of a therapeutically
6fective quantity of a conmpound of general formula (1), (I)" or (1)" or

a phar maceutqreeapanglingde tsamirdd sglafarmyglae §02hared (Mdapound. The conpounds of
general formula (1), (1)' or (1)" have an anti-tunoral activity. They 25
can be used for the treatnent of tunors in a patient by admnistration to
said patient of a therapeutically effective quantity of a conpound of
general formula (1), (1)' 0R3(I)ngr of a pharnaceutig@IIy accept abl e salt
of such a conpound. Exanpled &@_fuUhprs or canc@ks iocliife cancers of the
oesophagus, stomach, iﬁﬁp ~ectum buccal "yY~._ pharynx, larynx,
| ung, col on, breast, cervi aries,

I {0,
¢ in which
5 Ry represents a hydrogen atom or an SR4 or NR4R s radical;
Rj represents SR¢ or NRgR7.

R; represents OH, O(CO)R 4, O(CO)OR 4, Or OSiR|5R|6R17;

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¢-,



30 prostate, testicles, bladder, kidneys, liver, pancreas, bone, connective
ti ssues, skin, for exanple nelanomas, eyes, brain and central nervous
system as well as cancer of the thyroid, |eukem a, Hodgkin's disease,
I'ynphomas ot her than those of Hodgkin's disease, multiple myel onas and
others. - 17 They can al so be used for the treatnent of parasitic
infections by inhibition of the hernofladgellates (for exanple in
trypanosom a or | eishmania infections) or by inhibition of the plasnodia

(such as for examdesi mdroalsait ibsihg ubtdrstddSRovdRer thaatfBAd mefnbMi dhdben from
i nfections and di seases hese properties make the conpounds of the

0.5 T
i nvention suitabl® Torp g?%%é&ﬁ%.eé?‘ﬁge. A subject of the invention is
t her ef ore al soanda&s randi Ranehtferm togsthen nyibu Hgsnigpeage plemawhichoeamigsathem) a (1)
?r (ll) " delscri b@&o@rcﬁsvmusé Yo ar mltellﬂeérg, mbedalaai@ﬁwﬁqslabé_ry_baﬁgecﬂb@é@l ﬁoﬁaﬂhésa
t also relate phagpaceuyt i cal .composi tions contai ni,ng these conpounds
or their p ar'ﬁcn%g%'f'i’ égﬁﬁy’ zlgiccaélgt gblraéhcsa§r lltsk_.’el% f efsﬂoeog }éog‘fﬁvgc ato?18¥ [F&¢
invention is tmembgehofen fives®-D0-Toapbufedsd wrsaidhelerocptlar maceut i cal |y
accept abl e sal kg R, M} &1 Rf;QeRERAY GRIPRUAEGRNRBE SmeitRdyeREd 8 ofved,i hdRigen DNA
pol ymer ases, aqq in Ea@ttcglar ho treat dLsgaﬁes due'to abnormal ce
proliferation {'PN PaFEFCuf P“8§'8@P°6Wa§? "8F'68¢c! erosi s, beni gn hyperpl asi a
of the prost at Bo &R b rdprasesisg, independsintly azchvinregtheydire gwobysd, arydpgemgbmior
di seases, i1 pRLtIFGYl #ld RDQEE ERHUSAH RYandl Rf GRQRAN ey &I -@XeNP)-©- FRdidli a)
or protists (fq%lE§PQ?L§115 dlstase% caused . M annegae). Flnf | thq
i nvention rel al'@€Mt%° HECLUES Bt E RECLLATBUNME" BT brdFhradiat e 9y (1)
“r (1)" descri beeg pregont aiusdsy onge peh &iRuR phralN Rt eadicad aleprgsena dudsperslontly eaht s
preparing amiedl aRATBMIvddNE ﬁﬁﬂ@%n_ta%n& beatagi sRgags of bacterial origin.
By pharmaceutically acceptabie salt is meant in particular addition salts
of inorganic 0 gcigs sugh as hydrochl qride, , hydr obr om de r oj odi de,
Ul phat o bhos fHaRE Qaiaa(?i%gﬁﬁ%{?seexghn&%%ﬁnﬁ%@ea BRI 5 anel MRl e
acet at e, mdf eapkthe piviar arelkyl radicelp aptéonally subsiithiet @n thdit grak group bic oret @, more

nmet hanesul phonaiiRals Rhéseh BeMandAIRNORNA Sy dPalkBRf AdRAY, Stearate. The salts
formed from bases such as sodi um or potassi um hydroxide also fall wthin

t he scope of t ' ' n I
exarpl o0 of - 26 ghapaaduebd UL WERL UEKpGAR: SRR o TR eMblPhury .
"Salt sel ecti offrigke (Bazithen R does not represent a hydrogen atom;

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 (I)" 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.



drugs", Int. J. Pharm (1986), 33, 201-217. The pharmaceutical conpositions
contai ning a conpound of the invention can be in solid formsuch as, for
exanpl e, powders, pills, granules, tablets, |iposomes, gelatin capsules or
suppositories. The pills, tablets or gelatin capsules can be coated with a
30 substance capable of protecting the conposition fromthe action of the
gastric acid or the enzynes in the subjed¢t”s stomach for a sufficient
period of tinme to allowthis conposition to pass undigested into the

subj ect's snal 11"11éyn@a%5atléd"8e uddderof QRO RN erfi T pa?tls?tfe iRRcAHN Hg‘uﬁ}\ﬁ)'(f:tgﬁ (g?tggl lb)e/‘1

for exanple at ocation of a tunor

admi ni s'[ne)r ed a%é%‘ﬁ&gﬂé%tsZ%ée’éqﬁlg)ﬁ%inﬁ@’@m?oé?'@&s"é 1?5?’*6‘??&?3‘“%?%“%@ bé)é%*ﬁb‘l“@r} usi ng
a sustained repletiselzomwdasisuéions fir aapelef nsinalaripuim) als\pher oprtineteofsatal d
supports can bggecfiofs fuapdses. cal ci um phosphate, nagnesi um stearate,
magnesium O O -18 carbonate, talc, sugars, |lactose, dextrin, starch,

| at i | u | ul ose S um car box cel | ul
g& sv: Ryl S;grro#ﬁ)%gﬁmg%l Q'Jnal?e h ﬁom%%g(risn%@e fnv?:%onég'ﬁ%’ge °f EIE) a%?BH‘fag?lf‘ﬁ ng a
conmpound of thé sebigert ﬂzﬁnnwﬁorawstberg@re Py semedicenants, thgisotppwrdmos poterahs
for exanple, shinbla@hsl)' w)suasaﬁbecsptsﬂ&%w &rtﬁelpﬁhaaméceﬁk@fllf’a\laaégtam%lsﬁl@sse

f | at i on. ports

o(r)gr;glril 2 sol ven garl S%Elre a?ets tog‘% hqrmace'lm r “GIRRE g’logs §%t?‘1m51§ g?ﬁe%’m}“\é@ gtlh%ol
as well as thepmm%ﬁekfﬂ%%lé§ccemﬁblﬁéal$ﬁ Adfuphassobiedtoh she inveniian erthe Tieeof these
adm ni stratp Onc@nﬁpo@ndﬁ&ﬂltl@@{nﬁﬁhn@@@tﬁraﬂy Bepablt At iR BERE ld:’ﬁ}oﬁ:tﬁ:@ nRRicambh ed

t b t I rout e nt r anuscul ar ection, etc.
20 10y o of menfidi MAFEHIEE PoBitiEh B4 D SRARRG foderb Rl AR 6
ovi ded for tﬁé‘omﬂaﬁéalﬂ weitergifont (frepatiiedarsencepor dihsmsdepss,ibedigs aypapladove,

vari es accordi dSlgtHeOpﬁ)Et@te n@fdhﬂ&osé@f zﬁ,dWEIW'ﬁt\r@aﬁ 'd?s@aseg rlﬁd %?asﬁﬁddlgélgesbqu
wei ght of the su be trea atter' ioate nd the

final decisi onparpéu‘? &hosﬁfa'fsﬁg bgtﬁr%tﬂ%ﬂaﬁb\(\%f)ﬁ’%‘?pl%fna{i’élf%f"i WQF‘VS ¢ Such
a quant ity ltet dpesbasedussy by hmoeltae e Riiaty) tboiovantion relatet te thenase pf Eharcgmpajunlds 15

pref er ences as.t foge, tfmﬁ"?’ém'ab“ sy ot Pl o MRl
ate revi ou

formila (1) Zf%ccz-oﬁ%q% Al 7 st Sediiest insendhe e GiBodne P guEk

formula (1)' origif|)", to the nedicaments of general formula (1), (I)' or

(I)", to the pharnmaceuti cal

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



conposi tions containing a conmpound of general formula (I), (I)" or (I)"

to the uses 20 of a conpound of general fornmula (1), (1)' or (1)" for
prepari ng nmedi canents. According to the invention, the conmpounds of general
formula (1), (1)" or (1)" can be prepared by the processes described
hereafter. Preparation of conpounds of general formula (I), (I)" or (I1)"
and their salts 25 Preparation of conpoumtts of general sub-forrmula (1)I:
CASE_ 1; R - H _ The preparation of this type of conpound is sunmarized in

Di agram 1 her egfbdbte, The sugaﬂay%ege KRRPini @lterchy gaQ@h r&uaogw%&mmehelo%mh as
a primry or secondar iol R6SH in the presence

of a base, %{’r‘?‘%%ﬁf‘%/‘”%/me@‘éh‘ieﬁw %pglgvgél%yggl}cgwdxam an or acetone, at a

terrperature preferably conprised between 0 C and 50 C, and nore
preferential | yTh phaspicentical eorprastiiony eontaining a cpmpeund of dbeinypnsion cRB2lse bpot
OH, the inter npéseatee i bigaidN@ e isscht zfseﬁieraMble hstﬂE)anen{uMOnsr aRpgeRlbss of a
O v B Sl bt iR A Bl BTl S5, S8 ©
representing aorgpf éﬂﬁltswtu s RhfceR'i@r slom!s such peipolyatoyletstediool, heelesibeied

final COrYpOUI’ldmn@ﬁrBQIirﬁHrMng§r0bbﬂt1§nsl’ @AEAkiON 1S carried out in an aprotic
sol vent such as dichloronethane, trichloroethane, acetonitrile,

hydr of t } t
B etC rany rlgougagrﬁegrdéﬁﬁggsg%&% of i %amﬁsc%w Brtﬁz ?r[;%mcaﬁ%%hré WPEL ween

tri et hyl ar ni netogicalqom|, rl?@{eﬁtﬂaéfﬁuﬁ@byWYGWH@UIWH@@@O@ yes of reaction are wel |l
known to a person skilled in the art (who can in particular usefully
Onsul t theof olThodssagpfreetenmnod addrdinhkd detpresent Brvaeine, @t baproyidedPrrat taet i ve

oups in O gaﬁ‘éa@m§}f%tflflf'esdlﬁases%?%sgmers 19&cat &Mﬂo@%va”@é"’éc%gfdlfng t%%l?eléefﬂ% ng to
their frequent use .for ecti ng rhga Cotgﬁ or am ti. on
exanple, as re Hgmftﬁﬂélog,| §/PEetANE e hody et ofiths %”bi’e§t ‘Qé’ﬁé‘feétle‘ii?S velt 75188 out
by treatment Mhifteranstaiec afbliiecficonecisiod inirhdde ebysitleydtteadih@rdocter bn vedgnary
presence of a gﬂ%«%n S&hadq ua@ﬁ{yogeﬁglgﬁgh\ﬁg%e gﬁenam%%gt%r @F %tgruﬁl%rkeso%qs

between 0 C an
15 here referred to as "therapeutically effective quantity".

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.



optionallv.folloiwd by R14CO Hal, R1I8Q(CO-Hal, SR ;RL6Rr7-Hal or O

R1, YNCO Diagram 1 15 An additional nethod for obtaining conpounds with R3 =
OCOR14 consists of treating the internediate al cohol with the acid
R14-COOH in the presence of a base, such as for exanple

di et hyl am nopyri di ne, and a coupling agent, such as for exanple

1- ( 3-di met hyl am nopropyl ) - 3- et hyl car bodi iri8-de hydrochl ori de (EDC HCl).

CASE 2: RI._ = R2 ~ H 20 The conpounds of forrmula (1), inwhich RL = R2 # H

agg R3 repr elsemttﬁe I@aslay\me@wg is HEQOR, ﬁ@@nt%eﬁfa@'ﬁp@ﬁﬁgecf fsQFEafEHKﬁEI\lIPMéj@f tla?f Al so
addi ng a nucl eophi lic suc r secondary am ne

i o “RasH | g o Rt e BLACTLo T aif SERAIRRY afith Bt SRRt gl

t et r ahydr of ur athe omhpdreteotha(C89).Q), t%m@é@@l -dale M-8 &nghbRns dblmbrrcrm@dntutgeween
0 C and 50 C m&gemﬁﬁn)mrqi@m h@h:‘d)!r Rt @M'tlf‘e”&esir%ﬁeﬂ%hﬁb@und %Qner!ilﬂf the
case where R3 I s not OH asecqg)n reaction 1S rried E u‘ﬁ&fﬂg &r’g)ound
of general’ f oFul'SPCEAM (BOFT PBr e dBioVS é Yenf ef§Bnfs geerap
exanpl e ( R14(@ChpREhanR1BOOTUO)le.Hrlralpdrdialan Sir RABRIGRL 2 wmipyedturd @refddably

representing ag is@cg@é'lw%rpMC (aﬁd Rﬂ-@sdﬂm bptioRhifeln he pRRERE HrlRsdaRhed
final conpound, s reaclzéfl on can Smgal”' ed out. in a manner anal ogous

to that discl ol am"%sAQg Tmewfy AINROPRT hesespiPesRfLeAcHpi P16 |‘§5‘°¥V8|“P
by R14CO Hal , pdRbD(skilled kiathe artswnawmmmddalr usedul yROYsNOBe Dbl byrigeRerdine

addi tional et hagef@h. QHtak GO éiﬁ@' Bhhs i Rz %ﬁ% £ONSIGS LA,
treati ng ﬂe a%?lgr I’T’lg,‘l diate a COh ? 9 %ilﬂe l;g.Clln F aal 1 't he pr ésence
of a base SUCWﬂgg Neyy-York, 1991) owmg to thelr frequent use for protecting an alcohol or amine

. function. For example, as regards the silylation reaction, this is generally carried 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.

HNRR,
orRSH, base

optionally followed by
R, ,CO-Hal, R, ,O(CO)-Hdl,

SiR, R, R, ~Hal or
R,-NCO

. Diagram 1

15 An additional method for obtaining compounds with Ry = 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 a coupling agent, such as for example
1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC.HCI).

20 The compounds of formula (I); in which R, = R,# H and R; 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.



exanpl e di met hyl am nopyridi ne, and of a coupling agent, such as for exanple
10 1-(3-dinmet hyl am nopropyl)-3-ethyl carbodi i m de hydrochl ori de (EDC HCl).
CASE 3: Rl,I Hand RL.2~ R2. i In this case, the conpound of general
formula (1)2 is subjected to the sane reactions as in CASE 1 in order to
produce the desired final conpound in which RL # R2 R 1 15 HNR4AR, or R4SH,
base optionallyJollowed by R14CO Hal, Rt4COO Hal SI1R1;R16R17 Hal or R

| BNCO Di agram 3 -21 Preparation of conpounds of general sub-fornula (1)2:
The conpounds of the dhsefvateraIR is(nb} DIL anelRd RERBSE Qdcarrgd&glf afhhga cfn’hﬁ(ﬁﬂnd of

m kanol i de by jn nu e such as . a r| nmar eco r ne
HNR6R7, or al sB &%th hgr'ﬁmaRgggg(Bﬂhfﬂhéor FesEHE uwa al %% SUc EO r?)é/ f‘&]e
sol vent such aRuEDERRdRAAUFIHE qc ?bﬁ&sRaanS @hrérrﬂpeﬂéalur@rq@erémerabl y

conpri sed bet wegtgd afon@nsd R59N@O 1ﬂ%¢deﬁﬂf 6otifh eeQicGRid fal Uon%oun@-"m'lselgﬁctlon
tenperat ur e, npounds of

m 4
general formul %1an(bf§car dé&ﬁ"f‘ﬁl%“&%fﬁﬂ%ﬁ%%%& %%ﬁ?sﬁ@%é)/i%ﬁ?can be prepared
in the formof pharmaceutically acceptable salts according to the usual
met hods. As regards theseM alts, a pergQRRrsKki IIed 10 in tHRe art
useful Iy consul t e by Goul d)rﬁtSHajase: "Sal t slgl ectl o@ f-or ba5| C

Y

optionally followed by
R,,CO-Hal, R,,0(COj-Hal,
SiR, R, R, -Hal

or R, -NCO

Diagram 2

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

the intermediate alcohol with the acid R 4~-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,sR (R, ,-Hal or
RISNCO

15

Diagram 3



drugs", Int. J. Pharm (1986), 33, 201-217. 0 Unless otherw se specified,
all the technical and scientific terns used here have the sane neaning as
that usually understood by an ordinary specialist in the field to which
this invention belongs. Simlarly, all the publications, patent
applications, all the patents 15 and all other references nentioned here
are incorporated by way of reference. The2f-ollow ng exanpl es are presented
in order to illustrate the above procedures and should in no event be
consi dered as Brephritiontod céfipoelo peg@ierdIRGb-féVANA (192. - 22 EXAMPLES The
nonmencl ature used ,for the exanples in principle conforms with the | UPAC

standards. |t w%sccglgjo d(}ﬂ(;l}gslqtr,] li*éﬁrﬁ& g&féw%%m " Di %%H Wilrr&n %Ein%.ggéa%‘l 53)

for exanples Ito

exanpl es 37 t g?ddigspnucigpn h'r’fhﬂ’l?@rqs RgPiRIY é’éts%"d’nii%y taﬁ’énef HY %% 98 5y thi sed
for exanpl es 1R#Shl ﬁﬁheapresreegearfd&atdwm anaat fdlanssueh ad feeatsdbhstiah vesetone, GH2- R1,
R2 and R3 opn th ?rgb:sga

Exanmple 1: 12- dﬁf@g%yg% eﬁﬁm onet g @@“ﬁggﬁijé% §%£%$F 3%%3%%%?a&ye|o
10 112.2. 1. 024”@@““@§m¥§1mﬁeptadec 1(17) - ene- 11, 16-di one: Dii sopropyl am ne

(500 trmol; 70 I') is added toMa sol ution of mikanolide (100 l; 29 ng) in
acetone (1 m). The ©eactdon frass is stigkRgd for 30 @nuies: anbi ent

tenperature then the ] is elim ngtReg:h By, evaporb 3 dnder reduced
pressure. The residug én up in_ether, filtered ed under
vacuum 10 ng of prod JFe 5 obtained in the form s .e powder .
NVR-'H (DVMBO: 0.9 d ‘

@ M35 HY o4
; 7.60 (s, 1 H). Exanple: o)
12- di met hyl am no- 3- di net hyl &m nonet hyl - 11- hydr oxy- 8- net hyl -

5,9,15-trioxatetracycl olll. 2. 1. 026. G8. 10l hexadec- 13(16) - enef4, 14-di one: A
solution of dinethylam ne (160 pnol; 80 I; 2Min THF) is added to a
sol ution of @D,

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.



m kanolide (30 t nol; 9 ng) in acetone (0.3 nl). The reaction mass is
stirred for 30 mnutes at anbient tenperature then concentrated under
reduced pressure. The residue is taken up in ether, filtered and dried
under vacuum 6 ng of expected 25 compound is obtained in the formof a
whi t e powder. -23 NVR-'"H (DVMSO): 1.11 (s, 3H); 1.94-1.97 (m 2H); 2.20
(s, 6H); 2.47 (s, 6H); 2.67 (m 2H); 2.8%{(t, | H); 3.07 (d, 1H; 3.15 (m
| H; 3.52 (d, 1H); 3.63 (m | H; 4.62 (m 1 H; 5.36 (s, 1 H; 5.47 (s,
1 H; 8.00 (s,Ex&MP%- 13C (DMSO) : 20.68; 42.85; 43.37; 44.71; 45.92;

49, 95; 57. 84; . ; 61, 5 62.97; 67.94; 77.09; 80.67; 131.46; 151.01
172.03; 174.98, Exanple 3: : _ o _

12- benzyl ( met h{ff9 ﬁ?ﬁ%?‘@r BEHES VO GRS nntiRRiple 1oPnfyiaE g%y thg- IUPAC

met hyl - 5, 9, 15- trandoxdit dt mams yaddiamfried . Kirg. 02" BCDBRName® sofiware (version 4.53) ford

10l hexadec- 13 7 -Az44-di : | [ [ r ure
simlar to g héf@é"é%%?i’%é%‘%‘ﬁ%%t ke AR pEbe R 0 3 D B B2
The expecteﬁ p‘%duct is obtained in the formof a white 10 powder. NMR-'H

DVBO): 1.12 - . 2H) . 210 1H): 2.1 . 2.47 (m
oi0; 2.6 (a, e P Qg {ob i e S ' el 3
3.69 (m | HyPosgiogy of ghe yubgfjtuerss o3 B, Rargnd Rs g thenpolycyeles ofb garer¢lsubt H) |
5.52 (s, | H);fotmidde @) Ad (Pi-n, 10H); 8.10 (s, 1 H. 15 NVR-13C (DVBO):
20.65; 39.08; 40.54; 42.09; 43.09; 43.52; 50.18; 56.57; 57.85; 60.17;
61.14; 62.21; 62.33; 68.37; 17@ 2Me 81.01; 126. 03, 128. JMe 131.48; 138.88;

139. 67; 150.35; 172.16; 17 Exanpl e 4:
- hydr oxy- 8- et hyl - 12- ntf ' _
9, 15-trioxatetracycl o[ 1jL.2. 1.02]6.08" 10] hexadle ) - ene- 4, 14- di one:

20 This conpound is obt ai N prpcedure si \ ialy descri bed for
the synthesis of the @fT { Exanmpl e 2. ghe~expected froduct IS

obtained in the formof a te Yowkler. NVR-IH ( C)):2 —18 (s, 3H);
1.85-2.10 (m 2H); 2.36 (m 2H); 2.40Qm 2H); 2.74 (nf® 4H©O 2.88 (t, |
H; 2.95 (m 2H); 3.10 (d, 1 H; 3.24 (m 1 H; 25 3.50-3.70 (m 10H);

4.64 (m | H ;E@aﬁﬂeﬁ.S1Z-liiis’ﬂ})i‘o;gf,lzﬁpin()ﬂethlyl-wxﬁetﬁylg%,{(f15-9&|t_pa'oxapentacyclo

10 [12.2.1.0*%.0%7.0"*|heptadec-1(17)-ene-11,16-dione:

Diisopropylamine (500 umol; 70 ul) 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); 185 (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[11.2.1.02’6.08‘10]hexadec-13(16)-ene-4,14—di0ne:

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

mikanolide (30 umol; 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.



Exanmpl e 5: 12-di net hyl am no- 11- hydr oxy- 3, 8- di net hyl -
5,9,15-trioxatetracyclo[11.2.1.02'6.08 10] hexadec-13(16)-ene-4, 14-di one: A
sol ution of dinethylamne (500 nol, 250 I, 2Min THF) is added to a
solution of dihydrom kanolide (100 gnol, 29 ng) in acetone (1 nm). The
reaction mass is stirred 30 for 2 hours at anbient tenperature then the
solvent is elimnated by evaporation undee3- reduced pressure. The residue
is taken up in ether, filtered and dried under vacuun1 25 ngy of product is

(ibtzgi ngd i3n t hRMReHHN (DM SDWHI e (HanIen .94-126% gﬂ\/R @/Egéli)l 497 ($ 6B ;

2. 94 §i n, EDH)}Bg(a éﬂﬁ'zyi% i 3%5(1(5 @)Hﬁ’%m, 6g%8(ﬁ§ r%“sanel%‘)’% 1
H: 5.34 (s, 1mplH)5S. 367(S(tH) i4FL|)(s 1H); (80)0((5,, -H. Exanple 6: 1

1- hydr Oé)é ? g Hivret’oyl méis(i))él 168X 428594337, 44, Wactsﬁizr at?“»ﬁ'm @ng?eggt% %1.61;
go?ﬁt |6on of> m&ﬁgzgéld ((é go ﬁ?ﬁ(#% lf(‘g g@;ﬂﬁ one (0.5 m) is added

to a solution of the conpound of Exanple 5 (0.1 nnol 34 ng) in acetone
(0.5 m). The Brampled; ki-benzylmethylaminp- 3-herayleeghyanvnemethy-Hekydioxied under

reduced pr essumethyR4,9/18-tploxdtbe acyRlpEICL. ed“’m*‘d’qimhdéosmt%@lnaawdioﬁéﬂe form of
a white powder. Melting point: 178.5 C. 10 NVR-' (s, 3H)

é 28 gd793H% "i‘hl?ém{l;qgm%Mbtalged a(l%B%e%ltp ’snm%a ) thg %esélrétl_e’%i ’fonth %n:tlhe 19 8
2::?) 8 31 E s, the mmp% g?éarpp le 2. The expected product is obtained in the form of a white
11- hydr oxyd@, 8p(dwdeet hyl -4, 14- di oxo-5, 9, 15-tri oxatetracycl o

@' .2, 028 ORvrdlhendesy: 1§ﬁ%6(% %ﬁlﬁo%%yhﬁdb 1 B¥o) AT pl:)‘u@lg ﬂ%‘”ﬁi)e 0

A sol ution o unar i
added to a sol ] 6% 2HBi 2. 8hed, 33?7}3&%8 4p; BakpiE).s. ?(6(11T&1H956’I 58 (QQL 2|Hj)3 P9
acet one (0. 5 i), . IHPh®8 P (e ¢ Hpi X 2Bt @, 2H)s 4178 [deried 5.4mashed; wsizhs apgtome7and
dri ed under gﬂqg )@r q@g 15 nmg of the expected product is obtained in
re Soud

the formof a Melting point: 159 C. NWVR-'H (DVBO): 1.11 (s,
3H); 1.25 (Y, BMR-¢ @32\4%@21 20169 39%8020-% 42109 ;4309543 5, 54.48;; 5@, 57d9; 4. 00
(m 11 H); 4.66.(Mmoll14d)62.58; %436568%75%7(21@ @ﬂoésg%ﬁ;}tu@?,@ltlmtms 113‘é|)88
Exanpl e 8: 11- I OXO- ri oxatetracyclo
111.2.1.02'6.0 qﬁﬁé%; éc7€y?q2$¥%ne 12-yl (di met hyl ) anmoni um

hanesul phonat e:
et P xample 4: 11-hydroxy-8-methyl-12-morpholino-3- -morpholinomethyl-

5,9,15-trioxatetracyclo[11.2.1.0*%.0*'"|hexadec-13(16)-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), 2.88 (t, IH); 295 (m, 2H); 3.10 (d, IH); 3.24 (m, IH):
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 umol, 250 ul, 2M in THF) is added to a solution of
dihydromikanolide (100 pmol, 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.



A sol ution of methanesul phonic acid (0.1 nmol; 1 m; 0.1N in acetone) is
added to a 25 solution of the conpound of Exanple 5 (0.1 rnnol; 34 ng) in
acetone (2 m). The precipitate is filtered, washed with acetone and dried
under reduced pressure. 24 ng of the expected product is obtained in the
formof a white powder. Melting point: 220 C NVMR-IH (DVBO): 1.09 (s, 3H);
1.29 (d, 3H);1.97 (dd, 1H);2.07 (m 1H); -24-30 (s, 3H); 2.65 (t, IH;
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)h 8 94 (3 NURIH ®Mdof:s1.1d ) 3H30.104 (&, 3111&H)90 @, : anlpd9te @ 1H); |

r oxy- xa clo
TR 01, 653 6‘3(5”% rﬁéi(édé‘g gg‘f@%ﬂ%pi%é}lﬂﬁ |o€1 (i, %‘%)sg égﬁlﬂm dz?%
obt ai ned by a (m.déledudse(ssihbi ba7 (d.d @0 @ebtx i bed for the synthesis of the
conpound of Exanple 5. The expected product is obtained in the formof a

white 5 powdeExa kol nghpmloﬂy-:s %%efﬁglﬂﬁ@-dnﬁo@@)@@)rmﬁt&%@cﬁ0 (m 23H);
3.60-3.75 (g] @10 anpl e 10:

11- hydr oxy- |rre hyl - ﬁ'f pyrr 1621'e ﬁ@%‘"ﬁ?@’??f‘ﬁ&%’l‘éﬁ"rﬂ%‘%f’o[
11.2.1.02'6.08 10lhexadec-13( 16% ene-4,14-dione: to 10 This compound is

obt ai ned by a prowdgtelenapipeig 0 amecr%altl GegLiniapeans @r mhés adged Rasoltigh ¢ he
conpound of Exafhipt eothpouhBb@f Exprsit 8d0pmudse B4 ing) Gbicaione .5 mi) MRe petipitat a

white powder. ihla e
101 (dd, 1y 3gHt *M%i’}mh et a’nd#i} D e Blisote bl b B
3.02 (d, 1H); expggeq @rodqqr-l)so s forim offa wWyite mpwe;lszr Meliingpopay:; 178, 53"&? (s, |
H);h56|42 (do IerbR 'H. @M$6): llO‘H)(s E}qazgmlze @1:310t hydd Ydd, 1H); 2.05 (m, lH);
- r ox -3,8 t tri t ghgagyc . )
02,6 08 1ol o eq%é@%%g P13 ne pgfé?d?r?gcg h@yl 681 (i 1
compound i s ob?4? fedthy (pﬂéﬁéﬂﬁk@ h1|ar to that described for the
synthesis of the conpound of Exanple 5. The expected product is obtained

in the form of Egambiliet7e11-A9dpawde-dineNR-4H4(d4CY,9,13-tA0kdetddychy 25H) ; 4. 04
(g, 2H); 4.64 (11, 116% 0 BidRaded:13U8)-en21 £§1aiffbtnyhaBimordtufd fubndrte)

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
1s 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, LH).

Example 8: 11-hydroxy-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo
. Il 1.2.1.02’6.08’l°]hexadec-13(16)-ene-12-yl(dimethyl)ammonium
methanesulphonate:

A solution of methanesulphonic acid (0.1 mmol; 1 ml; 0.1V 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, 1lH);

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



Exanpl e 12: 12-(4-benzyl pi peri di no)-11- hydroxy- 3, 8-di net hyl -
5,9,15-trioxatetracyclo 111.2.1.02'6.08.1 1 hexadec-13 (16)-en
e-4,14-dione: 25 This conpound is obtained by a procedure simlar to that
described for the synthesis of the conpound of Exanple 5. The expected
product is obtained in the formof a white powder. NVR-'H (DVSO):
1.00-1.80 (m 12H); 1.85-2.10 (m 2H); 2.-35-4.00 (m 6H); 4.63 (in, 1H);
5,33 (m 2H); 7.00-7.20 (m 5H); 8.03 (s, 1H). -26 Exanple 13:

11- hydroxy- 3, 8gdidipledy h1-h awxpgrs-&ihm 152»?441&1{. lbigéaaﬁ.w acyclo 111.2.

1.01, 6.08, 10] e1 ec-13 Gﬁg%e ABL,(IP ﬁ irﬁﬁ ﬂﬁﬁdﬁd i S obtained by
a procedure si "E’Batftﬁ gyclobos1 exXpeeE- %as ON% he compound of
Exanpl e 5. The expected product is obtained in the formof a white 5
powder. NWVR-' HTbm@young 151q_bt§1ged BH) progedps: sQ1§11ar31;-|)hat desgbet fqnothe pypthe@}sbof
1.85-2.14 (m 31'é|)com 3un5170'f$x11&p(e|SW,ThZ@cpecﬁdﬁ)chﬁct?i@ obtined il theZofdt of Mwhitkl) ;
T oI

12- (1, 4- di oXa- %"‘%%:J@? oiah qHE yI) 11- hydr oxy- 3, 8- di net hyl -

5,9, 15-tri oxat @MR&CIWUBMSQJZ 0180&“25(6 08' 28H);héxAdet> J@( 18M)edeb24 (m4- Hilone: 0O
0 10 This conpeyng bA),®1asngd. by a procedure simlar to that described for
the synthesis of the conpound of Exanple 5. The expected product is

(()3t a|3nH)e§j |1n4'6h§ forglﬂf“g\ %|0%§§§p§%§g DI\/BO) 1.11 (s, 3H); 1.26

°§ P%ﬁ)"ﬁd‘ 4.00 (m 17H); 4.67
(m 1H): 5.37 @g,lSTtrwategaw,glo({Hleﬁ h}gaQ@-llﬂ-@)'eﬂiﬂ,lﬂﬂm e 15:

11- hydr oxy- 3, 8-di net hyl - 12- nor phol i no- 5,9, 15-tri oxatetracyclo ethyl- |
. 2. 1. 02' 6008This kbrapaddds did4idé) byen prodedhide- dindaras thih d&scrieeaforithd syshaBtadi ned

a procedur e;}ﬁéc’&]g)‘g@&ndt dé)%?% édies’[%'e g%teﬁ%rrocg:?ﬂs%‘é%ﬁrﬁﬁ% ?heof%rm tomﬁl“%gpound

of Exanpl e 5. pecte uct 1s ained 1nt ormo
powder. 20 NVRPOWf e(fDIVISO) 1.10 (s, 3H); 1.25 (d, 3H); 1.89 (dd, 1H); 2.01
(1n, 1H); 2. 6NMR-H1HEHMSQ):75.1¢ngs, 2H); 13596, (3H); 3H9 (@, OB dL.91Lkd, 1H);

3.55-3.75 (M Sl im, fhiP3.6bk:, M. Psoich, UBny; 2od P, 18nPFod th, 184);H4s & A1), 683 1

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

Example 11: ethyl 1-[11-hydroxy-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo
[1 1.2.1.02’('.08"O]hexadec-l3(16)-ene-1Z-yl]-4-piperidinecarb0xylate:

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[11.2.1.07%.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, SH); 8.03 (s, 1H).



Exanpl e 16:

11-(tert-butyl di nethyl sil oxy)-12-di net hyl am no- 3, 8-di net hyl -5, 9, 15-
trioxatetracyclo 11 L2.1 .01,6.08,1 ]hexadec-13 (16)-ene-4, 14-di one: 25
Terbutylditnethylsilyl chloride (80 tnol, 12 ng) is added to a sol ution of
the conpound of Exanple 5 (80 tnol; 27 ng) and im dazole (160 nol; 11 ny)
in DMV (0.5 m). The solution obtained i-é86stirred for 20 hours then the
reaction nmass is poured into water. The aqueous phase is extracted tw ce

wi th ethyl acekgdfipletlBE1 Rh@ROkE3 B AMRHYE12-pRRhRthoM th water then with a

sol ution of sog chl arj de. I se . s . dri 30 over magnesi um

sul phate, filt ggl RL RS eté@%ﬁ%lgfﬁégbg?ﬁeﬁ}eggﬁﬁdg (f%'egfﬁﬂéifg%'?‘f‘si lica with a

m xture of isopropyl acetate and dichl oronmethane (20/80). 201ng of product

is obtained i Ahif KeMPSEhiHebtanetHin EPResddEsrsimiar o fipgRdesrriediche sotirsisof

3H); 0.07 (s, ®k)comPolBd (fExafhble;s. Thd 4xfested Prhductlis 2bta(rdd i He; fornd oDB whétel,

1H); 1.99 ( d’p% 2.48 (s, 6H); 2.63 (t, 1H); 2.93-2.98 (m 1H); 3.12 (d,

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

1 H. Exanpl eNMR-'I3 (BMHhet hi(s, E}zb;( 26, g)‘?'{)ipl-é%ll i’8i(Fo pHk, 11%—-%5%% ),

5,9, 15-tri oxat es57308¢mOf AL 33013 T2(nf) 260%' 416 (Ae 1 BGteC341@(, 28);-sem-3| HY)l  acet at e:

Aceti c anhydride (150 gnol; 15 gl) is added to a solution of the conpound

of Exanple 9 | 19 404 dar .2 1YL 2 89 Ut hon obt ai ned
g%%ﬂﬁ%g%lz (‘1},]4e gﬂ%‘%'g%rz%ﬂﬂoﬂ.g'ﬁew yD-11 ﬁvdrr g ds,lﬁgitugu&.gn

is stirred for ] £3G4J On mass ‘i s pou ) ter. The
aqueous phase P lastripxteEacyelfitle WPt Hrexpdecal3étorenc-4dd-dione: or gani ¢ phase
obtained is washed with water then with a solution to of sodium chloride.
6e or gani d¢0 phkie compaimd edotpaiesd bypgpresidurn Swilphatte) désclibedrfedtht kgnhesis of

apor at ed.  Thger8mbeil drSExahiplets] TR eRpdcie@draubhlis bBinel Y theObrrh SOR MY !
acetate and dichl oronethane (20/80). 16 ng of product is obtained in the
formof a whitBGhder. NVR-'H (DMBO): 0.90 (d, 3H); 1.11 (s, 3H); 1.26
(d, 3H); 1.35 NMR-IHDMSD)60.1{ i3, 32Hi) |.26 (DSH)dH40-1.8p)m, BHD3I.§562.05 (k) 2HR. 09
(s, 3H); 2.43 g 4Thth 17'!’Hd)*§@.66km, iH%Sﬂ?s,?ﬁ);]S@M((Q;II?; kibg @-1&%‘3-05 (m 2H);
3.36-3.45 (m 4H); 4.07 (d, 1 H): 464 (dd, I H; 170 fm H; 5.3 8 (s,
1 H,; 812 (s, .1 ) | e 18: . ) .
3, B i ot hyl - 185embleaS) PRy by atimediot 12 asghatine-
11- phenyl car bo&?lléﬂyiomtet,ra@cwl1@3(hﬂeﬁtﬁﬂ’g)dlwhd\e%l31116.)2.111-.4(12'450!&8' 10]
hexadec- 13(16)-ene: Benzoyl chloride (400 gnol; 46 gl) is added to a
sol ution of th&hicosppatind iOsbtkiaIml £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); 1.25 (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, 5H);
4.63 (1H); 5.33 (s, 1H); 5.54 (d, 1H); 8.04 (s, 1H).

Example 16: 11-(fert-butyldimethylsiloxy)-12-dimethylamino-3,8-dimethyl-5,9,15-
trioxatetracyclo[11.2.1.0*%.0%'°|hexadec-13(16)-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 umol; 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.



20 9 (100 gnol; 40 nmg) in pyridine (0.5 tnl). The reaction mass is stirred
for 2 hours then treated in the sanme manner as for the preparation of the
conmpound of Exanple 17. 25 ng of product is obtained in the formof a
white powder. Melting point: 234 C. NVR-'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, 1 H; 4.18 (d, 1
H; 4.36 (t, | H; 4.74 (m 1 H; 4.95 (t, 1 H); 5.41 (s | H; 7.58 (t,
:2>,H23;d'7' 7?h(|t Nl\/hﬂ-,H@DlQI]deOOé? H) 31801 ( Q?Hglo's% Eﬁg P rl?H qtjgytiamc

i met hy [
[11.2.1.02' 6. o§9§éﬂdrq§'§!gﬁe"§(§‘g(@g)?‘g%(&16$ 38 f%b?a? SéPhQﬁx%?odd ]fc%}’ nat e
(300 gnol ; 28 K} (thsldaiéd (ol B; 461 (i ldh; bﬁ6&méHh6WﬁQudﬂhof 30 Exanple 9
(100 gtnol 40 mg) in pyridine (0.5 mM). The reaction nmass is stirred for 2
hour s tgenftreamd kﬂz%ﬁl&gﬁﬂé@ym(ﬁh?ﬁﬂlﬂﬂiﬂn&m -DIEHBLAL 1 ON ]9f thef
conpound o e ¢ C e ormof a
whi te powdet . Eg, NS ﬁ&%lo{bm rex if-ﬁ Biﬁiﬁ“qlﬁgaf t;éZH) 1i—|;59 (m
2 2.90-2.10 0 (m : (t, 1 2. ;
2H)95 3.07 (m QFBUC aghygblde(gISOlH.q)\ol v H_lj_ls a@dgfsm(arﬁplugpﬂ of the £ompeyd ogﬁ)(a}mpi@ 70
(m I H); 5.399 (B0 ymdt) 40 @g)lid fysidink (¢ ml). Thx ssiptiéh fdained is stirred for 20 hours
1-hydroxy-12-i ﬁlgp 'rﬁeyrt:éc'tﬂnp %EL‘YI'S lp%&ﬂe%ﬂ?&'%% gullélg Qﬁﬁéfw%ﬁaﬂéﬂls extracSIed twice with

met hyl -5, 9, 15-trioxatetrac _
hexadec- 13( 16) @téﬂeacatatf@nélﬂzfrféganzc phesh ghtainedsis sysabs wittowateshen giithla; soBdion ) j s
added to aisol off sodiunDéhisvideamnd bgenic pALO id add; 0v39mﬁ§9es1@ﬂ§lsulphate filtered then

hyl
S Y 30 T oKl S e i oy WO R ot abfOE 0
evapor at ed of f lﬁl'r‘l‘él'éﬁmeﬂ@ﬂ‘ﬁ@@éﬁ%rléswfé’mdpﬁ@s gg‘ﬂiné@l@th%foﬂ‘laleéh“@ﬁe pﬂW‘éﬂtrher,
t he prec:c pi tagng msafbmsa)predo washed mit his,eshAgr 1a6d(ddr3px§d usglem, vagium
35 S n
(OB 0. 06 (o0 orgifRy 428 42006 A B i 45 BT e i Peg
4H); 2.80-23 98(d( niH)4+%94 3039y, mH); Hy6-335 76n,( AfD);| 4.9 ; (d4.16D; (4eb4 Kdds) 1H); 4. 62

(q, 1 H; 5.52406mlH) 538 H2H(S.12%s,H)H). 8.06 (s, 1 H). 15 Exanple 21:
11- hydr oxy- 12-i sobut yl sul phanyl -3, 8-di methyl - 5,9, 15-tri oxatetracyclo [

11.2.1.02° 6. 08 {44} llaQ§?gg-(ﬁilﬁ%}l@fZ—&Dﬁef/}lyl]p?pe%d?lpo%-m14-d10x0-

11-phenylcarbonyloxy-5,9,15-trioxatetracyclo[11.2.1.0%%.0%'°| hexadec-13(16)-ene:

Benzoyl chloride (400 pmol; 46 pul) 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, IH); 2.92-3.15 (m, 3H);
25 3.45 (m, 2H); 3.54 (d, 1H); 4.18 (d, LH); 4.36 (1, 1H); 4.74 (m, 1H); 4.95 (t, 1H); 5.41
(s, 1H); 7.58 (t, 2H); 7.70 (t, 1H); 8.01 (d, 2H); 8.19 (s, 1H).

Example 19: ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0*%.0*'°|hexadec-13(16)-en-11-yl carbonate:

Ethyl chloroformate (300 pmol; 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.



2-met hyl - | - propanet hiol (500 ginol; 54 1) is added to a sol ution of

di hydrom kanolide (100 tnol; 30 ng) and di met hyl am nopyridine (10 nol; 1.2
ng) in acetone (1 m). The reaction mass is stirred for two hours at

anbi ent tenperature then the solvent is 20 evaporated off under reduced
pressure. The residue is taken up in ether then the precipitate fornmed is
filtered, washed with ether and dried undes- vacuum 25 ing of product is
obtained in the formof a white powder. NVR-'H (DMSO: 0.96 (t, 6H); 1.13

(s, 3H); 1.25 (Er-8HHMEOT&.£90d, éhh@ ;11011 ig( ,48H); g (ng- 2@@ 1 $0- 2'10H)1 2}?) 48

Elmo72(HZj i Er5|)2 5551%?("(&\ 2%)%58(3 h’é) '(?ésoé 22356410?%1n %Hh—ig’ 4Oéd0gﬂ)(§lll H) .

Exanpl e 22: 124.28(metthy4.43rddo}HB 480dmEd hyI1394s, 18):H. Bx@G; 1H).
5,9, 15-trioxatetracycl o[ 11. 2. 1. 02' 6. 08' 101 hexadec-13(16)-en-1l -yl

l(:j)enzoaL ed ]:I'hl SE Q_@@tmdlll-ﬁyd}b&yallﬂﬁdb@&lsﬁlmh&fleﬂulﬂﬂntﬂsﬁﬁ)h@ﬂi lﬁn_?_th hg—; sect ed
thesi's
e B B A S i 1
(s, 3H): 1.28 (d, 1.98 (dd : 1 2.48 (s, 6H): 2.66 (t,
| H; 3.01 (m Fﬂeﬂ]}‘/l lé’r‘H’f“‘(tEFOI 1{390 umolozﬁ4(M) 1% afged I 215¢lption pf ppikarmlige
(dd, 1H); 4.43(106 uniol momg) &R dimethy Hminopyd®iné (10 mbl) ; 12&n€>11n(ﬁctoakb(1 ). 20
| . -29

(559 15H%r| oxat etrac cIn ?LS J‘%“ﬁ&%‘%%ﬁ%{]ﬁ&“ﬁ“ emqig'fef%{re tﬁénl[}‘eﬁf’&g@ fate:
0 Thi s conpoung’aPerais i wider igucad preseiedi The resideg lisatekenonpt ingthedgbe picbipidaté or

the synthesis gffiltetddewanepoith@ihef afxamealadd hacdhe 3ex1nge@ﬂ;ﬁsldu@f RABEined Sn

alnedlnth f 5 powder. NI\/R- H (DVSO) : 14(5 3H); 1.26
1.94 fcfi‘% ﬂ‘”@@@”? 2.08 (s, 3H): 2.45 (s, 6H): 2.62 (t,

1H5; 3. b? (m N IO O (mBFP%l),(d 151(4) :3H; 9977 (wm 24Dy :1.93. @B % 1H) -
5.39 (s, 1H); 85azn(,S4H)3,H)80 Erangl, e4124:3.39 (m 1H); 3.76 (m, 1H); 4.07 (d, 1H);

12- (di et hyl ar%gé)gql ﬁ 2@%95]1%?2 541% %)B( ,119] 15 10 tri oxatet racycl o}

111.2.1.02'6.0 Cyc ‘ohexanecar boxyl ate: This
conpound i s obt ai ned by a procedure S|n1Iar to that described for the

synthesis ¢f EXamelazbolinby dspxy=kisitppusylsglphany-JeSceatbyl- product is obt ai ned
in the form of 5819tiibeatetpaydiof1.2.1.04,0*' | hexadec-13(16)-ene-4,14-dione:

2-methyl-1-propanethiol (500 pmol; 54 pl) is added to 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-trioxatetracyclo[1 1.2.1.02’6.08"0]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); 1.28 (d, 3H); 1.98 (dd, 1H), 2.08 (t, 1H);

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

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



NVR-'H (DVMBO): 1.14 (s, 3H); 1.26 (d, 3H); 1.08-1.48 (m 5H); 1.58 (m 1H);
15 1.68 (m 2H); 1.84 (t, 2H); 1.93 (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, 1 H; 8.12 (s, 1 H. Exanple 25:

12- (di met hyl am no) - 3, 8-di net hyl - 4, 14- di oxo-5,9, 15- trioxatetracyclo 111.2.1
.02,6.08,1 A hexadec-13(16)-en-11-yl 4-fl-ddrobenzoate: 0 20 This conpound
is obtained by a procedure simlar to that described for the synthesis of
the conpound ofixipRRBE1ZAGIMING KA, Sdinéadig14-dfoxebt ai ned in the form of

a white powde 1} s, 97 (dd, 1H);
5.08 (t, 10 % 13hy t”‘a‘e‘%%\@%"e%l ﬁ ¢ &T'ﬁ)"m? %’é?"?rﬁq‘d'f \Lbu)“ét?,‘]éso (d, 1 H):
4.04 (d, 1 H; 471 (m 1 H; 04 25 (dd, | H); 3 (s H; 7.41 (t,
2H); 8.06 (dd, lelﬂfomgo% ig gbtalmeq_by a Ep%reesllgéar tq j_ha{ descrlbed for the synthesis of
[tert-butyl( di the tebinbguid| of [Hxamsiy 17 1 Phd ekdpbiédyroawndt iogbtainddt- iel ithiefob lof a white
5,9,15-triox atsg a¢yclo [ 11 2 1.02'6.08'1 0 ] hexadec-13(16)-ene- 4 14- di one
hydrochl ori de: Iutlon of hydrochloric acid (0.3 1nrnol; 0.3 ; INin
ether) is addeﬁkﬂﬁlé §3ﬂ§996ﬁ40@ HD: th€5d@nﬁ%ﬁndl%?(E%adﬁbezfé G@ Y); ol ;
100 ng) in acep.oRes, BR);M.)s5 (sThie); preRqt, 0iHYa3.97 (18, TH)l .82 @d, 1MRSPeddW H)N4 &8

little acetone h n i duced pressure. 70ng of the
expect ed produ%?wmé 4?$ |ng§ §39F B gﬁ%ﬁ lhg white powder. -30 NVR-'H

DVMSO): 0.14 (d, 6H): 0.90 (s, 9H) - 1.27 (d, 3H); 1.85 (dd,

|( H: 2.05 (t, —F—mg@slé-lizz( ?‘efhp'%qzlmo)z-" §19‘"96tb5l ﬁﬁ-dmm”sl%z (m 1H); 3.93

(m 1 H); 40 76trfogatedideyclal142.1(E .01 Hpxadic-18(165en-114y) ¢yclohefahetarbodylife: O
npl e 27: 12-(di methyl ani no) -3, 8-di methyl -4, 14-dioxo 5 5,9,1

- { ' Oxat etr _?_ﬁYﬁl'S Qothpduhdds ébtgge(ﬁo)pﬁ r%@&du%ﬁ?@rgtg 11%& é@s)sc?%?ll fé} hteggfntlrl]esm of
doscribed for  PRESSTRINALIETERE 18 Ecombutintrontc e Bahe 8 062 ptiecd
product is obtamwhm inthe formof a white powder. NVR-'H (DVBO): 0.86 (t,
3H); 1.14 (S RMR-'H- @Mdoa . (4 1(”@1 %'Fi)) 13693, @ ?b%-q 48%&% 15%9)5 1(§§d(m 1:{3
g: gg (t, | 1%8%11 515) 139 «, 2?1 493 (ad, ﬁﬁ)zo? %H 237( lH) 244 ((snéﬂ) 2.6
(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, 1 H).

Example 25: 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-

trioxatetracyclo[1 1.2.1.02’6.08"“]hexadec-13(16)—en-1 1-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-{[tert-butyl(dimethyl)silyl]oxy}-12-(dimethylamino)-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1.0%.0%'°|hexadec-13(16)-ene-4,14-dione
hydrochloride:

A solution of hydrochloric acid (0.3 mmol; 0.3 ml; 1V 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.



(t, 1 H; 3.89 (d, I H; 4.68 (m 1 H,; 4.77 (dd, 1 H; 5.40 (s, 1 H; 8.12
(s, 1 H. Exanple 28: 12-(di nethyl am no) -3, 8-di net hyl -4, 14-di oxo-5, 9, 15-
trioxatetracyclo [ 11.2.1.02'6.08 1 ]hexadec-13 (16)-en-11-yl
4-(trifluoromethyl)benzoate: 15 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 fé¢mof a white powder. NVR-'H
(DVBO):1.21 (s, 3H); 1.28 (d, 3H); 2.01 (dd, 1H); 2.06 (t, 1H); 2.48 (s,
6H2); 2.286(((]';, NN)R-'I@-QQ\/IS?): @Hﬂ;(ﬁ-%);gd?%ldsi)z@m; 01915§9ds,d31=ﬂ);; 147;&,(13131);! T);
5.04 , 1D 44 A 2H) ; ’H) ;5 8. ,

. Exampi o 2ot Taih BBy e 280 R Ro0 34 el Crur el o Tk A

tri oxat et racycp@3 [(mih)2476 0m; #8444 | HeBa/dde- 1B( 1694 6nllD. | - yI

2-t hi ophenecar boxyl ate: This conpound is obtained by a procedure simlar to
t hat descri bedEkample2g: s3-(dimethykantiho)-1,8-dimahpodMidiskoExanpl e 18. The

expect e, pr0dugt iSRRG IFAPIRAL0a 1ol Sy B BRTL IV 1
AT G N HEX AN e RUI ISR
| H); 8.18 (s, the chinpoundarfydxemBle:18. The expected product is obtained in the form of a white
12-(dinethylang&g%&3,8-dinethyl-4,14-dioxo-5,9,15 30 trioxatetracyclo

11.2.1.02'6.08" 10} hexadec-13(16)-en-1l-yl _3, 3-di methyl butanoate: Thi
Compound s obNMHEH S lrbRdurbiai it Gr 345 1 Hd Saaderied Poit H:
synthesis ab 1188 (éhriplouhel af [HExaspl(e 2H§,. 2.4h@, eitpectigd 1phH) o€ tm, KH)oBBAI ned
ig the f f i - . ' ' ; 1.15 (s,
@15 L0 Ry o naucety o S Lt (B byfa G g1 510 (5
T “a o1 (o Exepge 8T netyinipo 28 ghmpen-Elagiong b0t B ampl & 51
12- (di met hyl antriedatdr@ydp e 2Hy0* 0% Thexiidex-d38 691131531

tri oxat et r acyChQidfucorhe@dnferdBack0] hexadec- 13(16) - en-11 -y |
1- benzot hi ophene- 2- .

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-dioxo0-5,9,15-
‘ trioxatetracyclo[11.2.1 .02’6.08”0] hexadec-13(16)-en-11-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); 127 (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, LH); 7.87 (d, 1H); 8.01 (dd, 1H); 8.18 (s, 1H).

Example 30: 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-
30 trioxatetracyclo[11.2.1.0%%,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.



carboxyl ate: This compound is obtained by a procedure simlar to that
descri bed for the synthesis of the conpound of Exanple 18. The expected
product is obtained in the formof a white powder. 10 NVR-'H (DVSO : 1.22
(s, 3H; 1.28 (d, 3H; 2.01 (dd, 1H; 2.08 (m 1H); 2.50 (s, 6H); 2.66 (t,
Il H; 3.00 (m IH; 3.52 (d, I H; 4.05(d, | H; 4.71 (m | H; 5 06 (dd,
| H; 5.44 (s, | H; 7.50 (t, IH); 7.56 ¢8i-1 H; 8.09 (t, 2H); 8.21 (s, |
H; 8.27 (s, 1 H. Exanple 32: 12-(dinmethyl am no) - 3, 8-di net hyl - 4, 14-di oxo
15 5,9, 15-tri oxstrety a@nsof: 1108 &; 026108’ @SO]nlmeXﬁ@@C(al%mﬁ)l RAN(dd, -

2-furoate: Thi a a

descri bed for ?Rg?ﬂ}ﬁ)ﬁ %& |(§d 8.7?'}) {Zﬁg? gﬁb%u@op ‘?BEégﬁranhﬁ}g 3%’2%’ lg_apt’é'é?ed
product is obt @i hdH 4i63 (mh&HF, dr8h(ad, 18)whia @, Lihotdass, INVR-' H (DVMBO): 1. 19 (s,
3H); 1.27 (d, 3H); 1.97 (dd, 1H); 2.07 (t, 1H); 20 2.47 (s, 6H); 2.64 (t,
ldgi) ; 13 00 (m4Eiaﬂle 38: AS(diglethd léakﬁmo)‘B ,8Qiréthyll4, H—dwﬂo-@@ ism 1 H; 4. 98 8 18
(s 11 Santiaignciloyba e frohellae DadBut fat-1y {odyfipbisz"
5,9,15-tri oxat@z“trbaW%!Po 111.2.1 .01,6.01,1 Ihexadec 13 (16)-en-1 |-yl

5-nitro-2-furoate: This conpound is obtained by a procedure simlar to that
descri bed for Thieceypiunesd &tmﬁedt%albxh&du&rmﬁﬂmdo eat Easadifpldeforliie sytiees®xypect ed

ng;)siugf 2i88 (3bt %uaslqgaglgtd?%m@@@f eggz(&@d qr ?srobA%M? mﬁﬁ@@}m %9 (s,
H: 3.00 (m |P<Hyder3 53 (d, IH): 4.08 (d, | H: 4.72 (m | H: 4.97 (dd, 1
H; 5.44 (s¢ INMR-'H.@M$0): 1.2H), 3HE0106, (d1 ) ﬁolzldd sm)l s @) Bxanple
@ 0% Bﬁgﬁ% I AC dLgEE%B“ it 3 329K X Fadis (RHOLF FhA6Y 66
hydr ochl ori de: (dd: d&Dubi44n(sof! y&r560ﬁ4 éHDc7éé|(éL U@) 88. ﬂ‘—?nﬂ, 21@)) @fhll (S | Nk n

ether) is addegl2t @, aHgol ution of the conpound of Exanple 29 (0. 441nm)l
196 ng) in acetone (4 m). The precipitate is -32 filtered, washed with a

little acet oneExQ/_\aFéllg 3gt ﬁe(dl@@ﬁl%g%ﬁg ygq% thgdﬁﬁ;gm% essure. 180 ng of the

expect ed produ f Qrom owder. NVR-'H (DVBO):
1.23 (s, 3|11§ ; §_921§ t(laxatgtmcyclfllg@z { ad 0% mexaéecllc.}({@-enilp{)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); 1.27 (d, 3H); 1.97 (dd, 1H); 2.07 (t, 1H);

20 2.47 (s, 6H); 2.64 (1, 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-tri0xatetracyclo[11.2.1.02’6.08"0]hexadec-13(16)-en-1 1-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); 1.28 (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, IH).

30 Example 34: 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-trioxatetracyclo
1 1.2.1.02’6.08"0] hexadec-13(16)-en-11-yl 2-thiophenecarboxylate hydrochloride:

A solution of hydrochloric acid (0.8 mmol; 0.8 ml; 1/ 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



2:76 (t, 1H); 2.85-3.25 (m 7H); 3.95 (m | H); 4.78 (m IH); 5.02 (in,
1H; 5 5.38 (in, I H; 551 (s, I H; 7.29 (t, I H,; 7.97 (s, | H; 8.08
(d, 1H); 8.86 (s, | H; 12.12 (s, 1 H). Exanple 35:

12- (di met hyl ami 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-1 |-yl 2-thienylacetate: 0 O This
conmpound is obtained by a procedure siml-ar-to that described for the
synthesis of 10 the conpound of Exanple 18. The expected product is

Ogt a'3|r_‘|)ed 'J-ngzhﬁltérgd %&Be@w)ﬂ'ﬂ'z{ Rttle PRUERE, - witiVBhed L {PYRD undjer édu(:éi ﬁ%k&l&e 1.26
Em 114); 3.37 %dhg P% EXI?C% EO&““FQ?%WW%? 16@1e(farmlé2_ﬁw§1&: wde(m 1H); 4. 78
(dd, 114): 5.38MRs'H 1(BMS@): 982@@, 32D ;1.2P. 48 @H) 199; (d8, UR)( <, 131K . 111)5
Exampl e 36: 122681 @etfy! agER0) dn% oYkt f a8y >/ 1502 (m,

trioxatetracyc exade
phenoxyacet ?i%lel’- g%h “i) %rﬁgéﬁcﬁ? fa}%a-%wd Q%Eijurl@) é}ﬁqsa]rﬂ)t éztl%at
described for €hedsynthesis of the conpound of Exanpl e 18. The expected

product is obtained in the formof a white powder. 20 NVR-'H (DVMSO): 1.23

(5 3H); 1.35 figampiels @Gﬂ?lanﬂlkﬂ)é Q—dﬂlﬁet‘l§1~4 lu'Qll’oxo—g 95% (S 6H); 2.67 (t,
l H; 3.06 (m ‘if,}% 1 (y H, 4.86 (m
114): 4.96 (dd™'%¥ "“aﬁy 1. 10I : The ’ﬁ'éef “é%ﬁ“' ‘7yh’8“t'?ﬂ "“fﬁba‘e 8.23 (s, |
H). Exanple 37: 8-(dinethylam no) 3, 10a- di net hyl - 2, 6- di oxodecahydr o- 4, 7-
met henof ur o [ 3THis e9mpguing ésyeptingd y aopraesgutecimidas o haddsppribed for the synthesis of

4-tert-butyb phmnybmpmtmarmmamlas 18- Tier dxpéorddiieduct issodeanaiaah ehe(f3aR oM hvhitd4 ND)
added to a {ion of the conpound of Exanple 5 (200 tnol; 67 ng) in

-di chl or oet ane 10 M). The solution obtained is stirred for 20 hoyrs
at 60 C bef or eNMPagdrRM¥Q): t hét gl JHNt 13hdels IFBdUc¥d (¢h eBdlr204 (Fhellesi due

is eluted on sp. Bs @saéasrlm @ m)xntmmomﬁg%tmel ds@l(&hﬂmf@@@f(&@@ﬁ 4 ¢8/ 80) .

The residue is i.n SJ n % uum 36 ng of
product is 30( ?ﬁi ned(dd “%)hg%?((ﬁ‘rlrh f6eJ§ (W?Egg f{?\/@elr}g %Eé?fs't iﬁl %0) A 111818
s, 3H); 1.25 27 (d, 3 1.95 H) ; , ;2.

Es, 6I|:|)|); 2184 ﬁw&ﬁbé&ﬂfuz(d%g@mamﬁ?lww -dimethylrd, 14-dielyo- 53,1§1 (d, I H: 4.69
-33 trioxatetracyclo[11.2.1.0%%.0% "hexadec- -13(16)-en-11-yl phenoxyacetate:

,

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, 1H);
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-4,7-

methenofuro[3,2-cJoxireno[floxacycloundecin-9-yl 4-tert-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 1 H; 4.80 (dd, 1 H); 5.40 (s, 1 H; 7.29 (d, 2H); 7.38 (d, 2H); 8.12
(s, 1L H; 9.67 (s, 1 H). Exanple 38: 8-(dinethylamno)-3, 10a

-di met hyl - 2, 6- di oxodecahydr o-4, 7-

met henof ur o[ 3, 2- cl oxi reno[ f| oxacycl oundeci n-9-yl thien-2-ylcarbamate: 5
This conmpound is obtained by a procedure simlar to that described for the
synthesis of the conpound of Exanple 18.-3%he expected product is obtained
inthe formof a white powder. NVR-'H (DMSO): 1.18 (s, 3H); 1.26 (d, 3H);

1.95 (m 1H) 60081 3 msom,m)Zs é@% $H); 6/6)9 d221@)47(3t8 (dlzflﬂ)sla (971}{)%67 &

3. 36 m | 3.9 |§) H); '5.40 (s, |

H), - 61(s fH 682(s I H); 694(s I H); 813(s | H; 10. 78(s

1 H. Exanpl e 39: 8-(dinethylam no)-3, 10a -dinmethyl -2, 6-di oxodecahydro-4, 7-
met henof ur o[ 3, Eﬂm&m-mthv@mybmﬁm@mw b2 91d10x0decahydr0 -4,7-

2- met hoxypheny inelichafiies [8,2-&oxiFin® [ARx@PyIu db&n-OBll ahieed-yarBamatecedur e
simlar to that described for the synthesis of 15 the conpound of Exanple

18. The expect Iy t VR-' H
(DVBO : 1. E% gﬁlls h@g&ﬁﬁi éé &tﬁp&ﬁk% 'f&f&%iﬁe{%ﬁnaﬁﬁ {)I:)ll'f?it 5%6%\&4 f&r TE@%ME%IS XZJ
6H); 2.63 (t, eﬂymp%r@sf(ﬁﬁmpe The expeqied prpdygy is @taamﬂd(@ thesfﬂym oéasvinlted |
H,; 4.68 (m powder. 4. 80 (dd, 1H) 540(s 1H); 6.90 (t, 1H); 7.02 (d, |
; 7.09 (t, | [ 8. 59 | e
AI:DO 8- (di Eret hyl a r%nl({) (%lég?b ?98 3ﬁ1) 1%%6 i 314‘)dde?:?ahm 11(1)3 %6 |_J%Thenof‘rq‘)uro
[3,2-cl oxiren&48(s pH); Qcééa(wé!)oh%%ulﬁl)gl%(mzl(fﬁe% H@/(mhluPB) ﬂ}ﬁ%ﬁw s patat e
Thi s conpound s, nb)t aioes by 66 PINALIUE.82 &l MH) 394 @, 1HRR.1dascrHbhed 78 ¢y, the
t hesi s of ‘iﬂ? conpound of Exanple 18. The expected product is obtained

the formof a"white 25 powder. NVR-'H (DMSO): 1.17 (s, 3H) 1.27 (d,
3H); 195(dd1;208 2.63 (t, |

H: 2.98 (m | Exgmble 39s8- é'merhnli)m"'s) M%dﬂm?th@“zﬂ'wdew 40-447 4.80 (dd,
I H); 5.39 (s, methdnpfuro[BR-cjodbenpoff]oxat)clounddd@n-Otyl 2hhkthoxyphidyl{mbarhhle: 8. 90
(s, 1H. O

This compound is obtained by a procedure similar to that described for the synthesis of
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 (1, IH);

2.48 (s, 6H); 2.63 (t, 1H); 2.98 (m, 1H); 3.37 (m, tH); 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 synthesis 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, IH); 7.15-7.25 (m, 3H); 7.32 (t, 1H);

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



-34 Exanpl e 41: 8- (di et hyl am no) -3, 10a-di net hyl - 2, 6- di oxodecahydr o-4, 7-
nmet henofu ro [3,2-c | oxireno [ f ] oxacycl oundeci n-9-yl

2- et hoxyphenyl car bamat e: 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 5 powder. NVR-'H
(DMBO): 1.17 (s, 3H); 1.27 (d, 3H); 1.35°¢%; 3H); 1.95 (dd, 1H); 2.05 (t,
| H; 2.48 (s, 6H); 2.63 (t, I H; 2.98 (m 1H); 3.34 (m | H; 3.90 (d,
H; 4.07 (q, Ekimpk 4678«(dimethythmind)-3904-dimetAyl)2,6-Bio46ddcahydrotd)7- 6. 90 (t,

I o G D e e

Ca-di net hyl -2 di oxodecahydr.o-4
o henot Uy ol 5. DS ORPRBHST SA UG BaRINES Simdanya thap despiaec e e UHRSE:O Thi o

conmpound is obtha|cnmdom1yl od Hanople d@r Eheséxpediad product hadbtade<icin itixefdrh of a twhéte
synt hesi s of f,(;],@deg:orrpound of Exanpl e 18 The expected product Ii (ZJl;t ?ldned
n the formof_a white owder, 15 NVR-'

I3H), 1. 95 (dd, Ny Hz(%g@?n Tifyts g 1@, (<d,6ﬁ513 2364(t(t(5H)4 135 (g, 0By m |
H; 3.36 (m 15 (318 A48, (S|6HH)264(68HQFQ98 (nH)IH)43 84)g(1pltﬂ) 3bbi)d, 124)4@0‘?? |
; 7.04 (d, N/ SRTN | 7 S,
|iDI—I) Exam()l e 4%qH)2H) 4@72(']( lkP 4%%(1 éﬁ? %(S lh?] q%& Ugl g)% g%%fﬁygrogqh 7-

met henof ur of 3, 2HE/7 |(ﬁie1ﬁﬁ gl?@xé‘é 8l é&hdé‘él n- 9- yI

1- benzot hi en- 3-yl car bamate 20 This conpound i s obtained by a procedure
sim | ar t o !¢ haExampledR b®dimethyldneine )\ Ove dinsetlnyl-2,6-Hidx ecderpliydro-4gF- Exarrpl e 18.

expected p P t r. NVR-I H
3/50) cted fsn‘,édi?fﬁiﬁ)fu'r [39@]@&1%‘3’4;&&)*1%“(%%@ %@:}Mh ﬁca(l?%@é 2 48 s

.65 (t, (m 1
H) : 4 82 (2 5 (J(lj"}clfs chb)Qung i 4@&(12&1'_3}/'_'{) pro':?eda%r%lmlar%hat %esgrglgegsfor t‘lhe 'gyntheysg%
111); 8.14 (nthe2pippound. af@xemple 18HJhe dpeatgrl produtt isSobtalnadein iyd fani mﬁ)i-\’\&thOa
- di net hyl - 2, 6- givatepdecahydr o- 4, 7- met heno-

f , 2-cl d t rb t
13 d et Hﬁﬂﬁ#éﬁws QTS P B B R R Y E BT So iR "6
mg), N- 30 terbdbyl @x(ycbli)bér?@l(gll yEl)ne3q 2001 k8|90 (85 hig); 4.68r (netli)] 4RD idd, (200
mol ; 28l) and distdoyd, amhoeyid die. 2010 108! 7.433m0H) 24 € adeer 1608 &, $Ah.ution

of the conmpound of
Example 43: 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-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, 1H);
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, lH); 740 (m, 2H); 7.65 (s, 1H); 7.95 (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[floxacycloundecin-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 NaHCOj5 then extracted



Exanple 5 (200 g nol; 60 ng) in dichloronethane (5 m). The solution is
stirred for three hours at anbient tenperature, poured into a solution of
NaHCO3 then extracted -35 0 O with ethyl acetate. The organic phase is
washed with water then with a saturated solution of sodi um chloride before
being dried over MgSO4 and filtered. The solvent is elimnated by _
distillation under reduced pressure. The-Besidue is eluted on silica using
a mxture of acetone and dichl oronet hane (40/60). The residue is taken up

in ether, 5 filiBressl ansta@dr irgd ovggqﬁrpnée&wwash%é Wikh QfarePrRGUGAh i S spithRl ned

150" %o ° g e BRRge BShg Pl e il aReby >0
2.98 (m 1H); ¢imBaied by dispillaten paderiredupdd) press@reghhe(rdsidue iHptuted o Rilich msing a H) ;

g- 85_ (ddh I1 H) inbﬁuné%f(a%etoé@ |e‘1|}1<% rc\i?clh%gorﬁétbaqn% (h%/‘éoﬁ-hﬂlg rgﬁgue%isl'&kenl% EXafiel e 45:
- t m - -di ne - 2, 6- di oxodeca - - .

me'g hlegf u?ofa& QR%{ %)%?‘fgrﬁeg[ lfr]dg&‘é%%rflb%n@gc?? HE@PVI lgtohﬁag‘ﬁq A e dom gf e Whithi o
conmpound i s obP&¢ed by a procedure simlar to that described for the

synthesis of NWR-GOnEIVMB0):of 1EX@MBIS. 4%6 g pegded PIHAYa) i, optai ned

hesg
[ he f f [ - ! o114 , . 21,26 (d,
AL AL T TR e BT L e ST
1H); 3.33 (t, 1B (d,IHRA€s(m,2H);4.8.@8 1¢Y; 5.4Ms, |HY 763 (( i), B. H)(s, 141)78 (dd, 1
H; 539 (s, 1 H,; 7.04 (d, 1 H; 7.36 (s, 1 H; 7.50 (t, 1 H; 811 (s, 1

H) . Exanpl e([)46Exﬁnéﬂi4sﬁs-h%&¥r?my'lﬁﬁm|3)-§q@@a m@h@@ph?f,k-—iﬂ’og@uwa? meﬁghy?; géféZeZO
met henof uro[ 3, 2-gl oxd r f.laxac oundeci n-9,yl 1-benzothi en-3-y X
i s conmpound %'seﬁlgﬂ %‘fﬁgg"ﬂg"lﬁe%m"é‘é‘éﬁf qundggip Py t?‘&“’ﬁﬁ’i CefiScribed for the
thesis of the conpound of Exanple 44. The expected product is obtained
in the form of 'ASgpRpind ineftirined hyvRerogsdurviayjar tq thpgdgseribegHpr the sypmhesig of 3H) ;
1.94 (dd, 1H); th2.cospdund of Hxkampld B4 2TEMGexpectedOpibduc? istédtdified ih thd) formd 06 whie |
H; 3.32 (m Ipd—\Q,derS.88 (d, I H; 4.04 (s, 2H); 4.67 (m1lH,; 4.74 (dd, 1
H; 5.38 (s, 1 '1'7.40§m 2H); 7.64 Ss, 1I—9; 7.79 (d, 1 ; 7.99 (d, 1
H); 8.09 (§§ 1NQR_-H (DMSO): 1.14 (s, 3H); 1.26 (d, 3H); 1.94 (dd, 1H); 2.05 (m, 1H);
2.37 (s, 6H); 2.61 (t, 1H); 2.97 (m, 1H); 3.33 (t, 1H); 3.77 (s, 2H); 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, 1H).

Example 46: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-
20 methenofuro[3,2-c]oxireno|floxacycloundecin-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 (t, IH);
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[floxacycloundecin-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.



Exampl e 47: 8- (di met hyl am no) - 3, 10a -di net hyl - 2, 6- di oxodecahydr o- 4, 7-
met henof ur of 3, 2- c] oxi reno[ f] oxacycl oundeci n-9-yl thi ophene- 3- car boxyl at e:
30 This compound is obtained by a procedure simlar to that described for
the synthesis of the compound of Exanple 44. The expected product is
obtained in the formof a white powder. 0 -36 NVR-'H (DMSO): 1.19 (s,
3H); 1.27 (d, 3H); 1.97 (dd, 1H); 2.07 (t3¢1H); 2.48 (s, 6H); 2.65 (t, |
H; 2299 (m | H,; 3.46 (d, I H; 3.98 (s, 1H); 4.70 (m | H,; 5.02 (m 1
H; 5.43 (s, INMR-'H.dM$e): 114, B9 1(, écl ki1, $918% s.1HY; Ho7 &, 40uys, 1
2

H) . Exanpl e 48 y 0 C d 4,7
nmet henof ur of 3, %4%(0%—15{22%%/(?] @@aggél(fiuh%)eél (ge 59@( 191') i(%jfmaa% §8
5- phenyl t hi en- M\iHoaY dhtsatid); 7'FH|(S 1Hypdumd H)s8.0dtsai Hed.40ys,d Hyr ocedur e
simlar to that described for the synthesis of the conmpound of Exarrpl e 37.

The expect ed pERshiple 4858-0dihRtnyRininG)-3,16a idm.énh 2,8-didloliGeahp@edgy- NVR-' H

(DVMBO) - 1. 20 ( 7 0, 2.38
(s, 6H): g7 %eth%%r&[%% (g)?ren%Vichcg) ec(l d—9 )F%%hengﬁgéfu-z-%}cl_?bw]l 2 69
(2|r_n|) ||7_|) 554( 31 Eé{y congpqll_lgdessobtanqu)by {Dgogﬁ\giur(essmlj_q.q)to tl@(geﬁrpqll@dzfgr thg |s_i)/nthe21s?c))? (t.
8- (di net hyl am the xedpdid of dixamapla Bl - Phebex@ededdgteduin jsdibtritedin tiitefoie 0Oh thite

[ 3,2-c] oxi ren€ ek, ]oxacycl oundeci n-9-yl 1-adamantyl carbamate: 15 This
conpound i s obt al ned rocedure simlar to that described for the

synthesis of NYR-cd %9 ‘of 2EEx@npite: 327 f‘lHe%kpé@Fe@dprléﬂue?toﬁ 4t, obtai ned
in the form of 2.a8 whoHE 2.67awgl&€H); 2098Rm, HH{; BB 1HY; 194 (18, 11BH).69 Im261)( 481 3H) ;

0; ( > ggH) Ui 81%%)15\3)@&1*1‘81&65?50 (5 gty 3%9@82(1{5}3 7‘3|5°(h)2?1) 75]%?? Sz?f)? %3(2%? ’

(m 2H); 5.37 t9);19.984s, 1H).96 (s, | ;805(5 | H). Exanpl e 50:

8- (di net hyl am no) - 3, 10a -di net hyl - 2, 6- di oxodecahydro-4, 7- nethenofu ro

[3,2-c] oxiren ximﬁleﬂ%&-&hmthylmdem ho:D-dythethylaplilidxpdeanhydarfte: Thi s

conpound is obfRifgnPy33- O@&g&%@mﬁwc@mﬁ%ﬁ@m HunfhGRGdaBGAAR! e
un

synthesis of the conpo e expected product 1s obtained
in the forr{r}of

ol

Tl%s comlt)ound 1s 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, LH); 4.64 (m, 2H); 5.37 (s, 1H); 6.96 (s, 1H); 8.05 (s, LH).

Example 50: 8-(dimethylamino)-3,10a -dimethyl-2,6-dioxodecahydro-4,7-
. methenofuro[3,2-c]oxireno[floxacycloundecin-9-yl 2-naphthylcarbamate:

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
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, LH).



25 powder. NVR-'H (DVsO: 1.20 (s, 3H); 1.28 (d, 3H); 1.96 (dd, 1H); 2.07
(t, IH); 2.48 (s, 6H); 2.66 (t, I H; 3.01 (m I H; 3.37 (m | H; 3.95
(d, 111); 4.70 (m | H); 4.87 (dd, IH); 5.42 (s, | H; 7.38 (t, | H; 7.46
(t, 1 H; 7.55 (d, IH; 7.82 (m 3H); 8.10 (s, 1 H); 8.14 (s, 1 H); 10.01
(s, 1 H. -37 Exanple 51: 8-(dinethylam no)-3, 10a _

- di et hyl - 2, 6- di oxodecahydr o- 4, 7- met heno-3furo [3,2-c]Joxireno [ f ]

oxacycl oundecin-9-yl 2-tert-butyl-6- methyl phenyl carbamate: 0 This conpound

i s obtained byEgamprEedsL (ﬂnﬁtmdraﬁhommmsm%§pi bm&oﬁ&fah&é}% £YRidbERS Of

th f
A R LS o T coxlffv%%éﬁ S 2%2&- y'l%on?-fﬁlih)%w'c%mﬁteic’é? °
(dd, IH; 2.05 (m 1H); 2.25 (s, ; éa H; 2.62 (m 1H); 2.95 (m
| H; 3.36 (mTllus Fympaynggs ghigingd hél)apraceslgtezslrg r t¢ fat gaspribed fathe synthesis:of 7. 13

(m 2H); 7.22 (s ,corfhbl)und&f E3arple 31H ke exBed®@ frdduct istdbtaiddd iEXRBHE 0P2 white
8- (di met hyl a € , 10a -di net hyl -2, 6- dloxodecahydro 4, 7- met heno-
eno

furo[ 3, 2-cl OXI B‘& [Lléxa c cl oundeci n- 9-yl 2, 5-di met hoxyphenyl car banat e:
Thi s conmpound NMBspi EPME@)bY %(Smlébédg'rle‘us(mnlﬂlé)* 1198 (tdhadH)ddBT (m.bldd); 2.85 t he

synt hesi s of qshmpmpwraﬁ)ojézﬁ)ﬁambez @7(|r_|n( 3903@3(%3tlﬁ pgsn@uqh)ussmbbﬁl ned
in the form of go
3H); 1.94 (dd, (“il—l)%) (\r'}:j 1H§') 7nyR8( )]2% £ (]t él?)—’ 2(5’98”3)m
1H); 3.33 (m &Pfis BHBQ (s, 3H); 3.76 (s 3H) 3.89 (d, IH; 4.68 (m |
H; 4.80 (dd, IH); 5.40 (s. | H; 6.63 (d, I H; 6.94 (d, | H; 7.32 (s, 1
; 8.12 (9 1EXAmpl855£8- (ameﬂhyﬁ).mnahmmm m&d&w&%aﬁ‘y‘dﬁb& mll\lebG:
| NVENTI ON 1) e U veniion can be
Eonstrat ed |ﬁl ﬁ@rzt%]gﬂ i’i‘j‘l"g &EIOQ ?99{9% ‘B?‘E‘%W@ﬁ?yﬁr AM¢Hfese A
conpounds on the inc rati gn of cytosme | abel led with 32P in a
frggrrent in thEh‘bF‘HE%%‘Bg Sg‘ﬁ’ta‘m%yp?o?rf) srdpigsEmiGy teethaidgserifed den the pyayhesis of e
- the incor portticonpamdtof Ekample 37t Themixgdéanel producha dbbdnedfin HEABmk ufwhael | s
in division  powder.
15 NMR-'H (DMSO): 1.17 (s, 3H); 1.27 (d, 3H); 1.94 (dd, 1H); 2.06 (m, IH);
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



25 over a period of 3 hours (cell system; and - the proliferation of two
human cell lines M a-Paca2 and DU 145. 1) Procedures Cell lines -38 DU 145
(human prostate cancer cells), HT29 (cancer of the colon) and M a-PaCa2
(human pancreatic cancer cells) were acquired fromthe American Tissue
Culture Collection (Rockville, Maryland, USA). i Incorporation

of ' deoxycytidine 5' -[al pha 32P]-tri phosphae into a DNA in the presence 5
of DNA polynerase in an acellular system Labelling of the DNA is carried

out on a DNA fpagmnthuiiih GhostddC e4mRer aliigs HMol @AtdeH 88 thebdoidYan@fMia®Ca2

activity of the DNA pol ynerase enzyne. Fromthese nucleotides, th dCTP is
| abel I ed with ﬁﬁmaﬁégf’?%%mp%@ﬁhﬁei%)s Wes pyauIr i@m Amﬁﬂca(“pi‘ls 8%{“‘”

i nvi trogen, Nefhkechiam@d®ckvifle,Mirylred {S\)a concentration of 10 2 ng in 45 |
of TE solution (10 mM Tris-HC1l, pH 8, 1nmM EDTA) and denatured by heating

to 100 C for 1@:,cBiBHiRs PeERLE iRk Y /&ipR;FGadpRispRfb info b DNAS: thd BResence

denat ur ed j |l aced in. the tube which contains the buffer solution of
dATP, dGTP, %#@Nﬂpﬂfémﬂlaé%@\ﬁ"ﬂ@f@%? ase enzyne and the random primers

(Rediprinme Il random prine | abelli n? systen% RPN 1633, RPN 1634, Anersham
phar maci a bi ot kglfjlinef Ao A fscanrs aplien 80Ky Egament Haich inqgopries nucleotides
32P] - tri phosphay evay 28@heCactivpe @ff theCDRAL palyrhataseARyBAaFTOMOhs@huclb@dee ethei S
added to start ;thg;d i Q8 'BEB - L 90 $2g@rried out in the presence
or absence of gge ,(I:Solgnge%é\gﬂt o g"“{f‘@’t%ég’ p{)drs%l ‘minutes at 37. The reaction
i s stopped by B@amidg BNA Gr [RHYA. (nvitpagen. Neiberlaadlis ddutphim ¢ soreptavioned in
200 t1 of iisoppapamas pabf €F s@l@ﬁéﬂ(l]fOUWt"{j@nHCQIme 1anm)a&ﬁldl@nﬁmd bpm
n washed 20, w.th, k709 anal .. After. dryind co te# t Dl\éAis
& e nh‘%‘hgf" o6 ﬁ“IE?"r;@ mlﬂ‘ﬁfssg%f‘ér&n gu F?ﬁ'agﬂrﬂ%_e%t Y lacies e Sgpgred
(Instagel pl usDAHdissiacsd iin thatthlenwhish serseinphe affer solRigngif IATIBy dGER) dTThe
results are ex nfea«slslladv BN A pPIgheRsd ag@mlefana mﬂ:hﬂanchunbpmn@ﬂ (REcri]ipiriﬁiS or &ala@hll 8 8
ofthelabelleg- 'ginw i respect to the.contryl,: -
L(DPMof “the Wﬁ? SHEPBL St S1Y ) 7 RER) Pt s bR RRIE bl BiSRRL ot
t hym di ne l'abeRpdinuan deexyeytidingm pntatphe\A-eehosphitp dRpbrent isedciftgr ongtivity
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 ul 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
uL 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 exponential 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
is 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 ul of scintillating liquid (microscint 40,



phase HT29 cells are seeded in 96-well plates (culturPlate-96, Packard,
Rungi s, France) (4000 cells per well) with the nedium (DVE, G bco BRL,

Cer gy- Pont oi se, France) conplenented with 10% of foetal calf serum G bco
BRL, Cergy-Pontoise, France). On 30 day 3, the mediumis renoved and
replaced with nmediumcontaining the tritiated thymdine (5 -thymdine

TRK. 328, 1 nCi, 0.6 G / well, Anersham -&say, France) wth or wthout

t he conpound. The treatnments are carried out for 3 hours. The nmedium is
then renoved aPatkidie RoegibSFane)vwasikes. ltm'ec;ﬂam bfe 2001ushly PHRoldfd (PedkaRRL,
Cergy- Pontois . ' | Wt i on S 1. 25% EDIA 5 i

addgé for 10 3 ?“Fﬁ‘:{ﬁﬁ?@?)a? I%r%ﬁ%%srsl%rgtcg&egro gt llﬂlr(gau,gﬁ)? t%%““?@é?“%? AS TR e?ﬁeﬁati ng
liquid (micros®ithtesaest o 8 impepasptepn qluihgylabelledrualeeyids in thelspaeple Thasedowvith es
are _rea(cji ui5| ngtht @p@pounid dveaaieanehrporRondifShe Falbglmei}uclﬁm&si% th@%&rﬁro@'ﬁﬁnﬂ@r ried
out in dupljca [ are expressed wth respect to the

i ncor porati %)n %?m?lﬁgoﬁl\gg%%?régb%@ leotide in the sanple treated with the
conpound over the incorporation of the |abelled nucleotide in the control
sanpl e 5 (sanffeesutsog ofcshpradiereNg . Measur enent of cell proliferation 0
The cells placed in 80 | of Dul becco's nodified Eagle nedium (G bco-BRL,
Cer gy- Pont oi seThdr afitse) prostpl &t e@Owi ph 20%[bflbdecodd almaiifidd SEaglen medium

i nacti vated by i 1 PRl - bS&ith FF@NGH) i.1s/l
of pent ai 111 1§00 Rt AR ite, FERCE CERLELC G TPRIR) Bl T, LRI

0 | stre cin : se,
France), and 2" tv@@%f"%‘éﬁi@&’“ﬁ’%@ ergpiPoniese ofepssh o8P Wit afweaicillier e
seeded on &0 96andelS) nllasteepommyday (Gihco-BRL, cEbkg-PosibBet Feated .ad 2ayM ofor 96

on, 30 9Guniebh mpllatepomday ( _
O noae %ﬁ%gg%?’{cﬁ?%%#@%a%%@n“%‘% R R oy

p (11 !
proliferation §-sPEFEIUREEATRd 4ndBY &Pk hques Wish incrasias copsertsions ebershe of
the tetrazoli uefitiGcaaiounddBd be bytei Acthdanisfitiad oflkie yeti @l qieasi€isation of thalekie
France) . Thege {uletoh RUTARLE b0 coloABRE I bRIE B AU RE it
per concenttat ?abﬁ%ggS%H?itowdﬁ?l@dW%geaﬁsés goYigite Fellsdepdingrio the formation of
di met hyl sul phoford&zaf DBB)ringtr MinZhdihaMbyfan) &kdnye)u Shekei Rst€ Wrd Bh el duld iR. 5%
DMBO. 2) Resul (ﬁu?)liQate with 8 determinations per concentration 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).



20 At a concentration of 100 g/m, the conpound of Exanple 16, I|ike

di hydrom kanolide, inhibits the activity of DNA polynerase in an acellular
system (Table 1). % inhibition of incorporation D h drom kanolide77 11
Exanpl e 1670 8 Table | Mreover, the conpound of Exanple 16, |ike

di hydrom kanolide, inhibits the incorporation of tritiated thymdine in
the DNA of human HT29 cells (Table Il). -40 (sanple dpm/ control dpnm
Concentration tg/ m 1005025 Di hydr om kanol i de0. 140. 220. 98 Exanpl e

160. 520. 580. 71 Table 11 0 Finally, the conpounds of Exanples 1 to 3, 9, 16,

18, 22, 24 to 32 and 39 to 43 |nh|b|t ﬁ roliferation of ) 145 cel
lines with an | Cso inhi bit orly—cenrcedi3mgle dpm/controld or—egdal to 30 M
wher eas the conpounds of Exanﬁpmwnwanmlgﬂnﬂ12j006 t&)ZO, 22, 24 to 37 and
39 to 44 inhibit the proliferation of the M a-Paca2 cell Iines with an 1 C50
5 inhibitory concentration |0 han or equal to 30 [M -41 1. Conpound
of general formula (1) R3 (1¥FLE%'W@§EBH@?ng 018 gdrer al é@b flornmul ae (1),
and (1)2 dains Oin which |5 R Exasppledénts ao0isgdr dg8n atdginh of an SR 4 or

NR4AR radi cal
Table 11

Finally, the compounds of Examples | to 3, 9, 16, 18, 22, 24 to 32 and 39 to 43 inhibit

the proliferation of DU-145 cell lines with an 1Cs, 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 [Csg
5  inhibitory concentration lower than or equal to 30 uM.



R2 represents SR6 or NR6R7; R3 represents OH Q(COR14 , OSi RI5R1GR17
QCOORL8 or QCONHRL ; R4 and R6 represent, independently, an al kyl

radi cal, a cycloal kyl, cycloal kyl al kyl, hydroxyal kyl radical or also one
of the aryl or aralkyl radicals optionally substituted on -42 0 their aryl
group by one or nore radicals chosen fromthe al kyl, hydroxy or al koxy

radi cals, R5 and R7 represent, independent#ly, 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 5 optionally substituted on their aryl
group by one or nore radicals chosen framide 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
menbers bei ng chosen fromthe -CR8R9-, -NRlo-, -0- and -S- radicals, it
bei ng understood however that it there can 10 only be one nenber chosen
from-0- or -S in said heterocycle, and R6 and R7 being able to form
together with the nitrogen atom which carries thema heterocycle with 5 to
7 menbers, theldduinovanhef genemblersulp@)ng chosen fromthe -CRL1R12-, -NR13-,
-0- and -S- radicals, it being understood however that there can only be
one nenber chosen from-0- or -S in said;héﬂ@rocycle, 15 Rg, R10, R1, and
R13 represent, independently each tinme-thepiare involved, a hydrogen atom
or an al kyl, al koxycarbonyl or aral kyl , R9 and R12 representing,
i ndependently each tine they are invo a pydrogen atomor each of RO
and R12 being able to fore respectiv hetOwith R8 and R11 an
‘(CHZ) 2-0- radical attached on & oSide\to/the carbon atom which

ries it, such a 20 radical only being pregse however once at nost per
NRARS or NR6R7 radical, represent, independ&ntly Qach tine they are
i nvol ved, a hydrogen atomor an alkyl radicg; Rl4 represents an al kyl,
cycl oal kyl or adamantyl radical or one of the'aryl, heteroaryl, aralkyl or
het er oar al kyl radicals optionally substituted on their aryl or heteroaryl
group 25 by one or nore radicals chosen f¢{lpm a hal ogen atom and t he al kyl,
hal oal kyl, nitro,

corresponding to general sub-formulae (I); and (I);

(I (D2
in which
5 Ry represents a hydrogen atom or an SR4 or NR4Rs radical;
R, represents SR or NRgR7,
R; represents OH, O(CO)R 14, OSiRsR cR 7, O(CO)OR 53 or O(CO)NHR 5;

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



hydr oxy, al koxy, alkylthio or phenyl radicals; or also R14 is such that
R14- COOH represents a natural amno acid or the optical enantioner of such
an am no acid; R15, R16 and R17 represent, independently, an al kyl radical
or a phenyl radical; 30 R18 represents an alkyl, cycloalkyl or adanantyl
radi cal or one of the aryl, heteroaryl, aralkyl or heteroaral kyl radicals
optionally substituted on their aryl or héteroaryl group by one or nore
radi cal s chosen froma hal ogen atom and the al kyl, hal oal kyl, nitro,

hydr oxy, al koXjheiradrilygrbhy 8y @he PR rdd@lsCoSen ferbtﬁé @&ypn@@f&%%@lm ver
t hat when the car rgfg unds correspond to general sub- 35 formiula (1)2, then Rl
n

does not represe a hydrogen atom -43 or a salt of a conmpound of general
formula (1). 2RsahPBoutrdessete ddgpangently. elhailipedn atovapnethet rademdl, iancychatkyl, t

corr esponds tchﬁmﬂ{y@dlkﬁuhydrf)Wamyl daditgl, orOhlsd ond &¥alne &1 %Hca}f'al?ylc@méﬁ’l@nd 0

3. Conpound,acg aracterized in p ents
a hydrogen ato {O%ﬁ] "h%f%go%iragplg Oé‘@&i’?’é’“@f’B?reé?‘fP‘éﬁsCf@fﬁfﬁméﬁ B@ERlQRl
or O CO) NHR18 hY‘H@PdeHIalkolt}’r?@m#bound according to claim1, characterized in

that it correspoafls Rt ®eBgndledo @H@'togceﬂfefmhtﬁ t()éL)u:%ro%% &on@ﬁi&fi’%@gle@% Ql ng
to claiml, chgractelzeg n that ol | owi n ounds: -

12-di i sopr opy! any" e t}) 7 r?e?’ﬁ }Der§ %‘ ﬁﬁﬁf'@n?le‘inf’la 58 PERea Eel“o mythes
1.02,4.05,7.01: quSR]ahelﬁﬂa)de@- and |- 5-792141@@1@,- it bting lun@erdiooch @pwever that it there can

é29d|1r5"3t hy|1@-mt 81? y Be ofll MBhBY cAsEeh BORL-0Y br SI il sald;liéeQJ{ %%8 net hyl 1|45d one-

t ate - -

12- benzylr I( ?n);t hg‘{g‘r#ﬁdﬁfe%@ifl’l tf’r%%‘f“n&?gﬁt ﬁ‘n‘g? Aifiogen ath ‘ﬂl’ﬂ‘r‘@%ﬂﬁsg et hyl -

i 15-tri oxat beteraexedd ofith13 1@ 71 me@bgs.08e aiditivexanienbd s (btm)- eneend (rdd- dikone;
1-

hydr oxy- 8- Ing U@rmolsuae s rmtsa@ltgqm BBl R¥¥vever that th 1
5,9, 15ytr| oiat ({I?IEEJ}Y g11 2 é %:Cgé exadec- 13( leG\Se-rtegtet- eref?f’ %rll)éne

20 - 12-di meth § Qg et CWS‘}B&’V' eterocycle,

Rs, Rio, R11 and Ry represent, independently each time they are involved, a hydrogen
atom or an alkyl, alkoxycarbonyl or aralkyl radical,

Ro and R, representing, independently each time they are involved, a hydrogen atom or
each of Rg and Ry, being able to form respectively together with Rg and R;; an
-0-(CH;),-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;

Ri4 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 Ry is such that R;4~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 Ryg 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;

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

35 formula (1), then R, does not represent a hydrogen atom;



5'9,15-trioxatetracyclo[ 11.2.1.02'6.08' 1] hexadec-13(16)-ene-4, 14-di one; -
11- hydr oxy- 3, 8-di net hyl - 12- (4- net hyl pi peridino)- 5,9, 15-trioxatetracycl o
11.2.1.02.6.08' 1] hexadec-13(16) - ene-4, 14-di one; -

11- hydr oxy- 3, 8-di met hyl - 12-pyrrolidino 25 5,9, 15-tri oxatetracycl o[ 11. 2.
1.02.6.08, 10] hexadec-13(16)-ene-4, 14-dione; - ethyl 1-]

1- hydr oxy- 3, 8-di net hyl -4, 14-di oxo- 5,9, 1548+i oxatetracyclo[11.2.1.02'6.08"1
] hexadec-13(16)-en- |2-yl]- 4-piperidinecarboxy |ate; -

12- (4- benzyl pi ped dati o7Qkorhpound dF Qenérad tBmdianpt hyl 30 _
5,9,15-trioxatetracyclo[11.2. 1.02'6.08' 10] hexadec- 13( 16) - ene- 4, 14- di one;
I

12- (1, 4- di oxa- Swapadbi erop 4 s8] efsecter gampound.- hydr oxy- 3, 8- di net hyl -
5,9,15-trioxatetracyclo[ 11.2.1.02.6.08.1 ] exadec-13(16)-ene-4,14-dione; 5
- 11- hydr oxy- 338:ampuahdydcod@rgoichhnl| darackridlibtati oxat et racycl of
11.2.1.02.6.08, 10] hexadec 13(16)-ene-4, 14-di one; -

11-(tert-busyl di et h ayabadadth bPgt Okl i, -3, 8- di methyl -
5,9,15-trioxatetggcﬁglg[ 11?5:%.0}.6.0§fn¥d?ﬁ§¥a ‘e c-13(16)-ene-4, 14-di one;

- 3,8-dinethyl-12; (4- et hyl pi idino) -4,14-dioxo 10 5,9,1
5-trioxatetrac§/cl%8§e T@%y%fﬁiﬁg. g@f@fhexadec-lS(lG)-en-l | -yl acetate; -
3, 8-di met hyl -1 2- (4- et hyl pi peri di no) -4, 14-di oxo-1 | - phenyl car bonyl oxy-
5,9,15-trioxatétﬁ%é¥@ﬁ@F5§ﬁ&2ﬁmﬁﬁQ0 @ IR BxRaew-ASONBHRextedical - et hyl
3, 8-di net hyl - 12- (4- et hyl pi peri di no) - 4, 14- di oxo-
, 15-t ri oxat étCauporhdpdcdrding t. (02m6l, OBarddidrirek adwar il 3¢ridporRntolgdnepsl sub-
bonate;  15¢5myla (I),. _
11-hydroxy-12-|sobutyfsulphanyl-3-|sobutylsulphanylnethyl-8-nethy|
5,9,15-triqqat§}§acgclg[ 11.2.1.0 ZIQfOEI ' ] hexadec-13 _
(16) - ene- 4,'14- & GRBPound agqorling fo ciaim, I, shpragsgriged | g [has i iy pnegofthg frlbaripe -
5,9, 15-tri oxat etmpoeyds: o] 11.2.1.02.6.08' 1 ] hexadec-13(16)-ene-4, 14-di one;
- 12- (di net hyl am no) - 3, 8-di net hyl - 4, 14- di oxo
- 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-

15 5,9,15-trioxatetracyclo[11.2.1 .02'6.08"0]hexadec- 13(16)-ene-4,14-dione;
- 12-benzyl(methyl)amino-3-benzyl(methyl)aminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0%°.0*'*Jhexadec-13(16)-ene-4,14-dione;
- 11-hydroxy-8-methyl-12-morpholino-3-morpholinomethyl-

. 5,9,15-trioxatetracyclo[ 11.2.1.0°%.0*'*hexadec-13(16)-ene-4, 14-dione;

20 - 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 .OZ'G.Og‘lo]hexadec- 13(16)-ene-4,14-dione;
- 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-

25 5,9,15-trioxatetracyclo[11.2.1.0%°.0*'""|hexadec-13(16)-ene-4, 14-dione;
- ethyl 1-[11-hydroxy-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"0]hexadec-13(16)-en- 12-yl1]-
4-piperidinecarboxylate;

- 12-(4-benzylpiperidino)-11-hydroxy-3,8-dimethy!-
30 5,9,15-trioxatetracyclo[11.2.1 .02’6.08‘10]hexadec- 13(16)-ene-4,14-dione;



20 5,9,1 5-trioxatetracyclo [ 11.2.1.02.6.08.10] hexadec-13 (16)-en- | | -yl
benzoate; - 12-(dinethylam 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-1 | -yl acetate;
- 12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di oxo- 5,9, 15-tri oxatetracycl of
11.2.1.02' 6. 08" 10] hexadec-13(16)-en-1 | -yl 25 cycl ohexanecarboxyl ate ; -
12- (di met hyl am no) - 3, 8-di net hyl - 4, 14- di oxd*5, 9, 15-tri oxatetracycl of
11.2.1.02° 6. 08. 1] hexadec- 13(16) -en-11-yl 4-fluorobenzoate; -

12- (di met hyl am hBhydso:8~3iRaahdiyyl-14,plgerdirdxo 5, 9, 15-tri oxat etracycl o[ 11. 2.

h 2.4/ hs.1 t :
izo(zd?rrg'?h;?!amgﬁg?gg %ﬁegé%kﬁﬁl- éL}1 01%6 dﬁgég‘oge?@@' “le)%a ®ft acycl of
11.2.1. 02 ?208' 12- éh?]hb@(@-d%ﬁas%&& [46) deRIB=h)- hr}iirdrﬂxy ﬁgf(déméth Org”ﬂ Pg;;?g?fgg;‘/g
I?)f[5 2102- 1. Oz(gbgs tﬁgxa FEREY Oc[?)rlg %?Eeﬂx‘?ﬁ‘f eg??i 5t g@ﬁf’%ﬁﬁé ST boxyl ate; -
12- (di met hyl ani pojsdofy: 93%%.%%1 ﬁqfri ﬂjlf?l 5075, 9: 15hty i oxatetr gcycISO[ 11. 2.

i20(2d|6rrg? hyl an?ﬁg? tgg’é?teéﬁ %%2&0 dulbﬁe‘édecsl%l%nﬁﬁ ddianet r acycl o [

1.2.1.02, 6. 08, of hi ophene- 2-
gar boxyl at e; illlz(t%’b%ﬁgfaﬁ%f%}in& ;! glmeéhyrlraé?' 1338(9 &‘ foxo 5,9, 15-
tr|oxatetracyc§8ﬂ51&m?ﬁmaewk$lb$1@ xd@E@wwi@(Kﬁﬁn%ﬂAidmmyi 2- fU{o?te; 10
- i hyl a i i oxo0-5,9, 15 trioxatetracyclo
1113 (dOrZrEES )68' ’ %‘?{@4 ége eé%/yi%‘ eréjr‘lno 14 d‘°’§ﬂ 5-nitro-2-furoate; -
12- (di et hy? anf.Adj-t3o@iettiacmetdiyl.2. 4016 8d‘i]h)exad<5 19( B-eh+lil o ateedte;acycl of
2.1.02.6.08.10] . hexadec-13(16)-en- -yl 2-thienylacetate; -
C (di met hyl ani %16)(‘1leetb#ld|2r£étmﬁrh\ylnup<1r@mm4@1>é iqxp-11-phenylcarbonyloxy-
5,9, 15-tri oxat é,t)rlacgr@daccﬁrﬂldycm[m m206( (0380 JABhdexads)<dg( 16) -en-1 | -yl

phenoxyacet ate; - di nmet hi/l am no) - I
Qa- di et hyl - 2, ﬁetbwléx&: ety d ﬁmemylmmeﬂheh@ﬂ&ldw[xa- 2-

5,9,15-trioxatetracyclo[11.2.1.0% 0% "Thexadec- 13(16)-en-11-yl carbonate;

15 - 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyl-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"°]hexadec-l 3(16)-ene-4,14-dione;

- 11-hydroxy-12-isobutylsulphany!-3,8-dimethyl-
5,9,15-trioxatetracyclo[11.2.1 .02’(’.08"0]hexadec- 13(16)-ene-4,14-dione;

- 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 benzoate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]hexadec-13(16)-en-1 1-yl acetate;

- 12-(dimethylamino)-3,8-dimethyl-4, 1 4-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"°]hexadec- 13(16)-en-11-yl
25  cyclohexanecarboxylate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02'6.08"0]hexadec-l3(16)-en-1 1-yl 4-fluorobenzoate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02‘(’.08"0]hexadec- 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-y! 4-
(trifluoromethyl)benzoate;



cloxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di

reno [f]oxacycl oundecin-9-yl 4-tert- butyl phenyl carbamate; -

nmet hyl am no) -3, 10a-di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2-
reno[ f] oxacycl oundeci n-9-y | thien-2-ylcarbamate; 20 -

met hyl am no) - 3, 10a- di net hyl - 2, 6- di oxodecahydr o-4, 7- met henof ur o[ 3, 2-
reno[ f] oxacycl oundeci n-9-y | 2-net hoxyphenyl car bamate; -

nmet hyl am no) -3, | Qa-di net hyl - 2, 6- di-dxodecahydr o- 4, 7- net heno-fur o[ 3, 2-
reno[ f] oxacycl oundeci n-9-yl 2( met hyl t hi o) phenyl car bamat e; -

met hyl ami ng) (dnaetmammosretgtmm@ 64,81 0169630903ydr 0- 4, 7- et henof ur of 3, 2-

R B GEE EEIA NI NET vi e ——

8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
8- (di
c] oxi
yl -
I th|
8- (di
Xi
di
c] oxi
8- (di

reno[ f] Oxa?yﬁluﬂ&ﬂ&ﬁﬁd’&) g'8yd1tn @5.9! £ 1oy %@rlﬁamt €

met hyl am np) - 3 |oxodecé dr o- 4, 7- met henof ur o[ 3, 2-

reno [ f] Hlf’éﬁtﬁﬁcéfﬁlﬁﬁé@l ]noﬂ@ ]he’iadﬁ‘é'rléﬂéh?féh -3L33-dupainietancagp -
nmet hyl ?m ney. 9:} amijno tgh(y \?}yﬁ% (M 8%)8‘?%%31 ydro- 4, 7- met heno- f ur o[ 3, 2-

reno[ /] oxacycl oun ec n arbonyl ) gl ycinate; -

met hyl ami HtS’)‘ﬂtStracb’Cleﬂ-lc% ]n%t MXEE’ﬂehlwéH@tbhyldlr bengothiopheet?enof ur of 3, 2-
renol f ] oxegcysdybtwideci n-9-yl  thien-3-ylacetate; 0 -46 -

nmet hyl am no) - 3, | Ca-di net hyl - 2, 6- di oxodecahydr o-4, 7- mmet henof ur o[ 3, 2-
reno [ f]okatdwttbyladeo)-d,8-daedlyretsrdioxo-5,9,15-

. 6 di oxodeq RNy doff1 1ot ieoh el 23016} 61 L§npkidpxacy el oundeci n-9-y
ophene- 3- car boxy'l at e;

met hyhami nnz)ecmnaxﬁalaﬂ(memydlm&h@rqmmd@s@hnsdro 4, 7- met henofuro[ 3, 2-

et byl s R B LR Gl 3o 2 oo ur of 3, -

reno[ f] OanZLRiuﬁbtﬂﬂ@ﬁer) Q'SY(Jlmetiiylaﬂmﬂa&Ul car barm-t e _-
nmet hyl am

h f 3, 2-
10 c]oxirenolf gg%gég}% a%?ﬁﬁyéﬁp Qié%ﬁjb XOdegig(ﬁg):’r%i gt'yl Een?’gget‘%()[

8- (di
Ca- di
c] oxi
8- (di

met hyl ami np). d%nethylammo) 3 8 dlmeth 1-4,14-diox
met hyl -

et hero 0L.3, 2
reno[ f3 oxggjéﬂ%‘i’lﬁfféré?)}l‘/f ‘@1 W 1 Qz P(QFW 015‘6’6%?1F° @53 nyl bh@h‘?l’%ﬁ%&ﬁﬁ%t e; -
met hyl am ”Qdﬁe&@ﬁmﬂloﬁ‘%tm ldm%ethGyl(}I & éxg)goecfé ¥<Cil 0-4, 7 inethen tfll}ro?}p2f urof 3, 2-

c]oxireno[floxacycloundecin-9-yl 4-fert-butylphenylcarbamate;

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

20 - 8~(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
c]oxireno[fJoxacycloundecin-9-yl 2-methoxyphenylcarbamate;

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

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
25 c]oxireno[f]oxacycloundecin-9-yl 2-ethoxyphenylcarbamate;

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

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

cloxireno[floxacycloundecin-9-yl 1-benzothien-3-ylcarbamate;

30 - 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
cJoxireno[fJoxacycloundecin-9-yl N-(rer-butoxycarbonyl)glycinate;

- 8-(dimethylamino)-3, 10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
cloxireno[fJoxacycloundecin-9-yl thien-3-ylacetate;



cloxi reno[ f] oxacycl oundeci n-9-yl 2,5- di net hoxyphenyl carbamate; 15 or a
salt of one of the latter. 6. As a nedi canent, a conpound of general
formula (1) as defined in claiml1 or a pharmaceutically acceptable salt of
the latter. 7. Medicanent according to claim®6, characterized in that it is
one of the follow ng conpounds: 20 -

12-di i sopropyl am nomet hyl - 7-met hyl - 3, 6, 10445-t et raoxapent acyclo [12. 2.
1.02,4.05,1.01.1 3] heptadec-1(17)-ene-11, 16-di one; - 12-di net hyl am no- 3-

di net hyl am nOn‘EBlﬂ&ﬂnethjjﬂarmtlfM@ H))ééﬂngetﬂ}ﬂtjw hloxéde%ahlyérc;-i V%eﬂgﬁaﬁﬁy‘él of

i% tz)eﬁzglz(ge?ﬁ;/]lof%no xﬁcyc Oélﬁg%ﬂrr%rgfﬂs?r)zghqq- i ?‘Fﬁte’ | 1 -hydroxy- 8- nethyl -
255,9,15-tiiox @I(&B{eﬁi%ﬁﬁl 19{) ]3110% duilletﬂgl 266 Ql%xodecahydro—4 7- methenofuro[3 2-

D ke
? iZlglL;;ﬁé?gegﬁﬁQ¥ﬁ&ﬁhmﬁgg%0adugﬁgwgﬁ%ng?f ré%¥F$%%%$8{%%cyc|o[

11. 2. 1. 02. 6 08clexrHelfinraeyc (uie@)n pies- nhenahlgproa§:zicaruamasle5 t . ol
X 8- th l.2- (4- et h eridino rloxa etracycl o

11271 05 6. 01 AHTY %&Lﬁﬂ%’@)(ﬁs‘("i@)méh@ 40-4igxeflephydro: P megenofirols o

11- hydr oxy- 3, 8Qbkh§@ﬁyha%@kpymmo$9¢ihaﬁﬁwﬁwkﬁﬂMﬁmmxatetracyclo[ 11.2.1.022

6.01' 1] hexadec-13(16)-ene-4, 14-d - ethyl 1-]

11- hydr oxy- 3, 8- &i‘i‘%‘?ﬁwanﬂ“@@ @P@Wt@@ @Wl‘@qemﬂ@ﬂ Fmgediepofjuro(3,2-

11. 2. 1. 02' 60 O1c]oxidmeipnec clbdndd)mBRr2-dabhtiylchrbalatt; pi peri di necar boxyl ate; -

- (4- benzylplperldlnoé 11- hydroxy- 3, 8-di nethyl - 5,9, 15-tri oxatetracycl of
) 2. 1. 02" 6. 01* 8-(OMadyiaméns)- 311@éﬂ6'§le‘ib)ﬂé364dlﬂzmdﬂmhryégo47 metheno-furo[3,2-

11- hydr oxy- 3, 80]61(1%315 xacylclodnddc Reg-§ ey lﬁrtﬁ éﬁetﬁﬂbﬁ’@?@rtcgltbraﬁﬁ%d o[ 11.2.1.022
6. 01" 10] hexadec- 16) - ene- 4, 14-di one;

12- (1, 4- di oxa- 88-@msqbykamﬁxm) B]idediBetyy1)2; &aom&emam&,ﬁnmnms-wb B2
5,9, 15-tri oxat %Bﬁi?&%ﬁ‘joglacy%ﬂougde%in%yl@,Q-afll;le]tln)§§&%ﬁ§ﬁ:gr§£rrl13):;_ ene- 4, 14-di one;

15  or a salt of one of the latter.

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[ 11.2.1.0%.0%'Jhexadec-13(16)-ene-4, 1 4-dione;
- 12-benzyl(methyl)amino-3-benzyl(methyl)aminomethyl-1 1-hydroxy-8-methyl-

25 5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"0]hexadec-l 3(16)-ene-4,14-dione;
- 11-hydroxy-8-methyl-12-morpholino-3-morpholinomethyl-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08‘l°]hexadec- 13(16)-ene-4,14-dione;
- 12-dimethylamino-11-hydroxy-3,8-dimethyl-
5,9,15-trioxatetracyclo[ 11.2.1.07°.0%'*|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% IO]hexadec-l3(16)-f:ne-4,14-dione;



- -11- hydr oxy- 3, 8-di net hyl - 12- nor phol i no 5,9, 15-tri oxat etracycl o[
11.2.1.02.6.01. 1] hexadec-13(16) - ene- 4, 14-di one; -

11-(tert-butyl di met hyl sil oxy)-12-di net hyl am no- 3, 8-di met hyl 15

5,9, 15-tri oxatetracycl o[ 11. 2. 1. 02. 6. 01. 1]hexadec 13(16) - ene- 4, 14-di one; -
3, 8-dinmethyl- | 2-(4-nethyl pi peridino)-4, 14-di oxo-

5,9, 15-trioxatetracycl o[ 11. 2. 1.02.6.01'-ID]hexadec-13(16)-en-1 | -yl
acetate; -

3, 8-di net hyl - 121(Hydfeiy:ykmlﬁﬁﬁymlzq@}mﬂdlm di oxo- 11- phenyl car bonyl oxy-

g g é:sl ;I;[ ﬁ;?t i% l?jy a?%‘]rafypd(ﬁéﬂ f gi noggqﬁheﬁg‘]&h‘gi@g ~eBe- 331%6%@‘6 (r)])?at (23'? r ;acgf:lhgl[
11.2.1.02. 6. 01. éhghem@ﬂ@&n%§@%QLmﬁ gﬁlyhﬁggbonate -

11- hydr oxy-12- I sul phanyhne | - 8- et hyl -

5,9, {5 tr?/oxaté'gcl %ﬁ&fmgﬁﬁéY&Zé qoﬁhy freslaikn-end 1@% ene- 4, 14-di one; -
11- hydr oxy- 12- #-pgisutipbswboshiatey| - 3, 8- dlnethyl 25 5,9,1 trloxatetracyclo[
11.2.1.02'6.01.1 ] hexadec-13(1 2 ene-4, 14-di one; -

12- (di met hyl anf h%% A-bengylgipgEding)r 14h>’ﬂmxdr3@3<émethyl-

5,9, 15-tri oxat eprlaayelaafithdychh| 11.92.08° #8 iahiexadan-erde 18R 1 |-y
benzoate; - 12-(dinethyl am no)- 3. 8-di net hyl -4, 14- di oxo-

5,9, 15-t ri oxat et -hxdredye}.d-tingethyl02:mipedi8ind] hexadec- 13(16)-en-1 | -yl acet at e;

30 - 12-(di et 5‘9'1@@1&@)&1@@}&@! ey l@&ld OSAD ﬂ&a&’éc%?m %nglljté dgc{)' oxat et racycl of
11.2.1.02'6.01" 1] hexadec-13( 16) - en- | -y cycl ohexanecar oxyl ate; -48 0 -

12- (di net hyb am rmm-zsdlsxmmshw[% dbé—delpl(Dhﬁieryl§81dlilhé2KﬁI etracycl of

3 2d|1rrgt2h6| 2%5 %g% hx%&%%?ﬁﬁéﬁ)&ﬂfi 11614 il ]P{e!xaé]'ecf 1|3l(lﬁ3r) eneeQ%Q%lonb )

5, 9( 15-tri )c/)xat e1 I-Raielyod, g.anﬂetﬂqua r@g{&%l%a@l he;<adec4li>£116) e(r)\ 11-yl

h t I rne I OXO0-
5e8tigO?r?oxaté?%géé%agﬁaﬁ%kgpgfgéz BoémﬂfkfﬂgiggﬁﬁﬁﬁégéfﬁfLen 11-yl 4-
(trifluoromethy]y i?@n%ﬁ’@td‘ﬁneth)(?lsdoxy) 12-dir et}ylammo -3 85d1methyl-

12- (di et h¥| ang Bq trléxatetracyc }/1 2.1 D R ]hexadec 13{16)-ene-4,14-dione;

- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1.0*¢.0% lo]hexadec-13(16)-en-1l-yl acetate;

- 3,8-dimethyI-12-(4-methylpiperidino)-4,14-dioxo-11-phenylcarbonyloxy-
5,9,15-trioxatetracyclo[11.2.1 .02’6.08"0]hexadec-13(16)-ene;

20 - ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"0]hexadec-l3(16)—en-1 I-ylcarbonate;
- 11-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methyI-

’ 5,9,15-trioxatetracyclo[11.2.1 .02’6.08"O]hexadec- 13(16)-ene-4,14-dione;

- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethyl-

25 5,9,15-trioxatetracyclo[11.2.1 .02’6.08’]°]hexadec- 13(16)-ene-4,14-dione;
- 12-(dimethylamino)-3,8-dimethyl-4, 14-dioxo-
3,9,15-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[11.2.1.0%%.0%'*Jhexadec-13(16)-en-11-yl
cyclohexanecarboxylate;



trioxatetracyclo[ 11.2.1.02.6.08,1 ]hexadec-13 (16)-en- | | -yl

2-t hi ophenecar boxyl ate; 10 - .

12- (di met hyl ar ni no) - 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15 tri oxatetracycl of
11.2.1.02. 6. 08" 10] hexadec-13(16)-en-1 |-yl 3, 3-di methyl butanoate; -
12- (di rnet hyl am no) - 3, 8-di net hyl - 4, 14-di oxo-5, 9, 15 tri oxatetracycl of

11.2.1.02,6.08,1 ] hexadec-13(16)-en- | | -4§t 1-benzot hi ophene- 2-
carboxyl ate; 15 - 12-(dirnethyl am no)-3, 8-di net hyl -4, 14 di oxo-5, 9, 15-
tri oxat et r acych 0f-(ditethy hfdkid)8, mn&ihlyexadamxw( 16) - en- | -yl 2-furoate; -

e A gty b el
12- (di met hyl am mlldu%et% dinfiRh Y- dlﬂ'letlﬂ'r-ﬁl'l@)élﬁ) 80 TR
T T BT s e

2-thi enyl acet a

5,9, 15- 11 oxat eamﬁg gl ol 05, 081 40ltgxadec- 13(16) -en-1 1y

henoxyacet at e;
pOa di rrgt hyl - 2, é%ﬁéi&@&fé%ﬁxfé?[élalﬁ et Hbﬁ@fi‘ifr@[(%ﬁ)?n 11-yl 4-
c] oxireno[ f] oxanﬂcérommﬂgt)bmz&{gl 4-tert-butyl phenyl carbamate; 25 -
8- (di met hyl am n . 1 Ca-di net hyl - 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
c] oxi reno[ f] oxaé%ré‘il@e‘ﬁﬁ'é@i”hl)é imethy bt S dipke-dibkimat e; -

8- (di met hyl ani givkatdiradycBp-1cd. B[l jx ftedlil oM @ SE ANY OF Bridhhéndcadbhignef ur of 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl 2-nmet hoxyphenyl car bamat e; -
8- (di met hyllam ndd-«(BméthPamdiopdiShdimedyB4,dd¢-diosdsatdydr o- 4, 7- r net heno- f ur o[ 3, 2-

‘ g] oxi renol f lr%%ﬁf&iy@lglﬁgq 6‘“’%8 V’Hh%fuiﬁ%& Iy l%g%rgéﬁggfyldﬁﬁ{}mﬁﬁ%enof urof 3, 2-

met hyl am no) -2, 6-di oxo
c] oxi reno[ f] oxawodlmuunghamhms-sydlm&hgmwmh@tsy;l Bar bamate; -49 -

8- (di met hyl am R)xa tra k&l%@ tbylo hexgieg'l%gg gﬂéfggenzetzuopgene nof urof 3, 2-

c] oxi reno[ f] oxac | en-
8- (di met hyl am A8 0"3 atq, d| rret hyI 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-

c] oxi reno[f oxa %o deCL be t.hi en- 3- yl car bamate 5 -
8- (di net hy!' g%/? y lmﬁthﬁl ‘gi‘g J3&Cah\dr o- 4, 7- et heno- f ur of 3, 2-
tr10xatetracyclo[11 2. l lo]hexadec 13(16)-en-11-yl 2-furoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-
trioxatetracyclo[11.2.1 .02’6.08"O]hexadec- 13(16)-en-11-yl S-nitro-2-furoate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-
20 5,9,15-trioxatetracyclo[11.2.1.02.6.08.10]Thexadec-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-
cloxireno[fJoxacycloundecin-9-yl 4-fert-butylphenylcarbamate;

25 - 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro(3,2-
cloxireno[fJoxacycloundecin-9-yl thien-2-ylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro|3,2-
c]oxireno[f]oxacycloundecin-9-yl 2-methoxyphenylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
30 cJoxireno[floxacycloundecin-9-yl 2(methylthio)phenylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-

c]oxireno[floxacycloundecin-9-yl 2-ethoxyphenylcarbamate;



cJ oxireno[ f] oxacycl oundeci n-9-yl N-(ter-butoxycarbonyl)glycinate; -

8- (di met hyl am no) - 3. | Ca- di et hyl - 2, 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl thien-3-ylacetate; - 8-(dinmethylam no)-3.
| Ga- di net hyl - 2, 6- di oxodecahydro-4, 7-met henofuro[ 3,2- |0

c] oxi reno[ f] oxacycl oundeci n-9-yl 1- benzot hi en- 3-yl acetate; -

8- (di net hyl am no)-3. | Qa-di net hyl -2, 6- di-eaxodecahydr o- 4, 7- net henof ur o[ 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl thi ophene- 3-carboxyl ate; -

8- (di met hyl ani ngl)(di%ethyla%ﬁl3%&%&%1%%@%&%&%@%&,@-héeth%hmﬁwpﬁﬂpf uro[ 3, 2-
c] oxireno[ f] oxac cl opyndeci P 9-%/# ;-rolgen)gl t hi en-2-yl carbamate; 15 -

8- (di met hyl ani 8%‘5?0 ORGIHRIHAN T3 BICR PN GRS dr 0- 4, 7- met henof ur of 3, 2-
c] oxi reno[ f] oxag. > h - 19 ik dadTR et e: - )
S o e

4, 7- met henof ur oPsrRolcxavclonpiactigk ¥t besothisaci-Hewbamatg_ napht hyl car banat e;

5l methy| am nel R AR LTS il 5 ) QEOLEREINALE: Ay e oL ur o 5.2

20 c] oxi reno[ f] oxacyclt oundeci n- %/ : bamat e; -
8- (di met hyl ani flgxreolflomacygloradasip:2-2! B-Ugi-bworieedayhgydnare; met heno- f ur o[ 3, 2-

c]oxireno[/] oxa | oundeci n-9- vyl 2, 5-di met hoxypheny| car bamate; or a

p]har mapep'E i Lal T§'¥§@8§5@MOQ'3513¥1‘1‘%Ttl?ﬂ%egg‘?x?%éﬂiygﬁ‘b-r".meg’.en?ii‘l'é)r[ﬁﬁteut i cal
conposi ti on coflpairavotpxaasloanddcined-yngicedidadelata conpound of general 25
formula (1) as defined in claiml or a (gh'ar maceutically acceptable salt of
the latter. 9. PHiMFEXBHITQYHOadipeaylidoniosedesrhariog.{-eiegieaptiio3.2-
characteri zed tJoxitdnaffjoxbkcycnhddcis9-yasbenacthien3-ylngtsli ent, one of the

‘I ow ng conpounds: - ‘ _
di i sopr opy| a¥ridisadylapinoy3pideidymetyl @, G diciGlecahydwek apetittacioi[b2- [ 12. 2.

1. 02, 4. 05, 7. 01cJb3ldmoptoradec obhdelinRPEhibbhch@-30iaohiRy 1289 -
12-di met hyl am no- 3-di net hyl am nonet hyl -1 | - hydroxy- 8- net hyl - .
5, 9, 15- t ri oxat e¥{dmyiblyianirb)-3203-d0Rethyl PF-di0k heraydr-4 Bqittenefm{3214- di one;

-50 O - . I in-9- ) e g .
12- benzyl (et hgl]lm)uéerrrlio[r{]c?-x%?ylgé)rlllgglelm(nrregmlFgeg ltlH%nrr% hcf}fb-anEehydr oxy- 8-ret hyl -

5,9, 15-tri oxat es(dytlRnid)-32.03-d8Re Ry D -dibxddeeagdrcs, Lalcdhoangs 4. 14- di one;
- 11-hydroxy- 85]@&4}%,]]04&6)}3}%{19@6(81&- 101 éé&lﬁ{aggﬁ)clalrbgr%a e'E hyl -

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-

4,7-methenofuro[3,2-cJoxireno[f]oxacycloundecin-9-yl 2-naphthylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo|3,2-

20 cloxireno[floxacycloundecin-9-yl 2-tert-butyl-6-methylphenylcarbamate;

- 8-(dimethylamino)-3.10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-

. c]oxireno[f]oxacycloundecin-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°*Theptadec-1(17)-ene-11,16-dione;

30 - 12-dimethylamino-3-dimethylaminomethyl-11-hydroxy-8-methyl-
5,9,15-trioxatetracyclo[11.2.1.0%¢.0*'%hexadec-13(16)-ene-4, 14-dione;



59, 15-trioxatetracyclo[ 11.2.1.02.6.01,"]hexadec-13(16)-ene-4, 14-dione; 5
- 12-dinmethylam no- | | -hydroxy-3,8-dinethyl 5,69,15-trioxatetracycl of
11.2.1.02'6.08" 1 ] hexadec-13(16)-ene-4, 14-di one; - _

11- hydroxy- 3, 8-di net hyl - 12- (4- et hyl pi peri di no)- 5,9, 15-tri oxatetracycl of
11.2.1.02' 6. 08' 1] hexadec-13(16) - ene-4, 14-di one; - 11-hydroxy-3, 8-di net hyl -
| 2-pyrrolidino |0 -50- .
5,9,15-trioxatetracycl o[ 11. 2. 1. 02. 6. 08' 1] hexadec- 13(16) - ene- 4, 14-di one; -

ethyl 1-[ | 1- hyzibewykefyQimit-Byend(dbtigil@naronRtidi-1bndboxatebmacycl of

.2.1.02.6.08 - - senee hedeyl ] - 4-pi pneridi.necar boxylate; -
i%-(4-benzylpigébpﬁﬁﬁgﬁgT%%%ﬁg%%ggl3§8Jg?%%?ﬁ§ﬁl ?nng&d&m&

0,0 L1 Oxat e amiolok gL 0% R LRERRGRIA(LO) - ene, 4, 14-diones -
11- hyd - 3, 82 t.hyl - 12- pi i, db oy , 19- 2y Cl
11201 02 6. 08§Silﬁ§tggg§éegr_ag>§?(ﬂgf§g e--‘i&,'ﬁh@"& ?fﬁ@;(w%'-ene""l;"dlone’h |
12-(1, 4- di oxa- 81& { 4 5ldes- 8- ylo) ydr oxy- 3, 8-di met hyl - .
5,9?15-trioiatg%?ggéﬂbg?$@%§£$§$8giéﬁég$%? exadec- 13( 16) - ene- 4, 14-di one; 20
- 11- hydr oxy- 3> 8:ditHe¥atsacyqlol bl 2 Oph@1 |Thexadecs] 3{ Hijtepg-dildtdianeacycl o |
11.2.1.02'6.08. xadeg-.13(16) - ene- 4- di pne; -
11- (tent - but yl o hé?“ﬁ?’ﬁ’é?’?'é‘k’?%t-3(53'2‘-26(8%5%‘?9&]}?‘8?{1‘%33, 8- di met hyl - |
5,9, 15-t ri oxat efrladsjeraspragycla] 12.0.97 60°0 Shexafidvebdatioend-3(126)onene- 4, 14- di one;
- 3,8-di net hyl -12: (4- et hyl pi peridi no)-4, 14-di oxo 25
5,9,15-;??oxgtéf$5‘¥996%9¥P§?%ﬁd§ﬁ€?@ dif¢hexadec- 13(16)-en-1 | -yl acet ate;
-3, 8-di mée hyS.9,152rigxtamseivyd] pi. peioF B0 NGhexddebar3di apxeae-4)1 44dione;
dahenyl car bonyl oxy- 5,9, 15-tri oxatetracycl o[

) 2. >1/ 02. 6. 08: ﬁﬂ‘ﬂe‘xﬁéé’dd‘?}?ﬂi@dl@ﬁ@}’l"lsI%ﬂmﬂ_)- _
3, 8-di et hyl - 129(14-metakeydap)icmri.mlil.rob‘).egﬁl‘i]ﬂe&aagcopg@ré)@naQJY'*_’TE)H | oxatetracycl of

11.2.1.02.6.08, - c-13(16)-en-1 | -yl carbonate;
11-hydroxy-12-?&%%5@@%%@%%%§%yl-3-isobuty|su|phanylnethyl-8-nethy|

5,9, 15-tri oxat et1-gcykAbipdddige)l 108,dRx98 sLidhhaxadec- 13(16) - ene- 4, 14- di one;
- 11- hydro y-lg-HegbutﬁFgul(Q)nyﬂggiégﬁinethgﬁ? 5,9,}?A%r|oxatetracyclo[
11.2.1.02. é 08”11 Eémie&r?%? E])---é-ﬂe-%, hexgiesrid(16)51e-4,14-dione;

- 11-hydroxy-3,8-dimethyl-12-piperidino-

5,9,15-trioxatetracyclo[ 11.2.1.0°°.0%'%Jhexadec-13(16)-ene-4, 1 4-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%!“]hexadec-13(16)-ene-4, 14-dione;

20 - ll-hydroxy-3,8-dimethyl-12-morpholino-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"O]hexadec- 13(16)-ene-4,14-dione;
- 11-(tert-butyldimethylsiloxy)-12-dimethylamino-3,8-dimethyl-

@ 5,9,15-trioxatetracyclo[ 11.2.1.0%.0*!"Jhexadec-13(16)-ene-4, 1 4-dione:

- 3,8-dimethyl-12-(4-methylpiperidino)-4, 14-dioxo-

25 5,9,15-trioxatetracyclo[11.2.1 .02'6.08"°]hexadec-13(16)-en—1 1-yl acetate;
- 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-1 1-phenylcarbonyloxy-
5,9,15-trioxatetracyclo[11.2.1.0°¢.0*'%hexadec-13(16)-ene;
- ethyl 3,8-dimethyl-12-(4-methylpiperidino)-4,14-dioxo-
5,9,15-trioxatetracyclo[11.2.1 .02'6.08"°]hexadec- 13(16)-en-11-yl carbonate;

30 - ll-hydroxy-12-isobutylsulphanyl-3-isobutylsulphanylmethyl-8-methy!-
5,9,15-trioxatetracyclo[11.2.1.0*°.0*'*hexadec-13(16)-ene-4,14-dione;
- 11-hydroxy-12-isobutylsulphanyl-3,8-dimethy!l-
5,9,15-trioxatetracyclo[11.2.1 .02‘6.08"°]hexadec- 13(16)-ene-4,14-dione;



0 - 12-(dinet 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-1 |-yl
benzoate; - 12-(dinmethyl 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- | | -yl
acetate; 5 - 12-(di nethyl 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-1 |-yl
cycl ohexanecar boxyl ate; - 12-(di net hyl am no) -3, 8-di net hyl - 4, 14- di oxo
5,9, 15- trioxateuza&y@thnéizzzﬂmQ@ul1@84d&QLhexadec 13(16) -en-11-yl

d
5.0, 15- tri oxar oot aayarar ! ot selodhoddidafle T Vo] busevei 7

| -4, 14-di oxo
gegtigosﬁﬁoxat 12-&9&%?&9Mhﬁﬁkﬁ&hw§%?4@hﬁﬁ)FY xadec- 13{16) en-1 |-yl 4-

10] h
Cirl 11 uor omet h§t9r1§éﬁ t{‘t]@cyc‘i{éll 2.102.6.08.10]hexadec-1 3(16)-en-1 -y1 Acctate;

12- (di nmet hylam 4 0- 5 9,15 trioxatetracyclo |
11. (2 1. 02" %gos ]zd‘%egé@ln%ig%‘? et lgﬁ)‘ﬁ 92-t hi ophenecar boxyl ate; -

12- (d|nethylanﬁﬁdﬁtBOEﬁ@mﬁﬁ$ﬂ91240140d]b%@dﬁi@(MBede@datetracyclo[

11.2.1.02' 6. 08cyddiexadesbdd(aih) -en-1 |-yl 3, 3-di met hyl but anoate; -
12- (di net hyl am no) - 3, 8-di net hyl - 4, 14-di oxo-5,9, 15 20 trioxatetracyclo[1
1.2.1.02. 6. 08. 103-himattiplomir®)-BBF)dimnthyl-4,144diokebenzot hi ophene- 2- car boxyl at e;

- di met hyl - 08 dsd - By By 1521 101 RS cl o
L5 L0 ot gy

12- (d| et hyb ant hbldlm&hﬁl-aﬁhllrfm-t&f%ydmﬁ%@m M-em%? 9,15 25
e 8al
@ 000 foy o sdlbhibaie iy P Hober o REaddl ER R ) Reprangangs
5,9, 15-t ri oxat el2-ahyethPhminb)-3, 81d1953th§1 D84.- af%kb-gxadec 13( 1621 glnoié yl
|
: é“'l?,”tyr?Sita?é?#géﬂo’fa%%iycﬁ?Q¥ 09 el LA g~ onc1 -yl

phenoxyacet at e tuﬂggomethyl)benzoate

8- (di net hyl am n -2, 6- dloxodecahydro 4, 7-i net henof ur o[ 3, 2-
C]EX|reno{f oxa@%Eﬁaaﬁﬁé@waéSy&me gr4.145dioy-3%eiSy | car bamat e:

trioxatetracyclo[11.2.1.0%%.0% "% hexadec-13( 16)-en-11-yl 2-thiophenecarboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-
trioxatetracyclo[11.2.1 .02‘6.08"0]hexadec-l 3(16)-en-11-yl 3,3-dimethylbutanoate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-

20 trioxatetracyclo[11.2.1.06.0%'%]hexadec-13(16)-en-11-yl 1-benzothiophene-2-
carboxylate;
- 12-(dimethylamino)-3,8-dimethyl-4,14-dioxo-5,9,15-

® trioxatetracyclo[11.2.1.02%.0%'*hexadec-13(16)-en-11-yl 2-furoate;

- 12-(dimethylamino)-3,8-dimethyl-4,14-diox0-5,9,15-

25 trioxatetracyclo[11.2.1.0*.0*!%hexadec-13(16)-en-11-yl 5-nitro-2-furoate;
- 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 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;

30 -8-(dimethylamino)-3,10a-dimethyl-2,6-diox0decahydro-4,7-methenofur0[3,2-

c]oxireno[floxacycloundecin-9-yl 4-tert-butylphenylcarbamate;

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

cloxireno[fJoxacycloundecin-9-yl thien-2-ylcarbamate;



- 8- (di met hyl am no) -3, |

Ca- di net hyl - 2, 6- di oxodecahydr o- 4, 7- net henof ur o[ 3, 2-

cloxireno[ f] oxacycl oundeci n-9-yl thien-2-ylcarbamte; -52 -

8- (di methyl ami no)-3, | QGa ethyl -2, 6-di oxodecahydro-4, 7- met henof ur o 3, 2-
c] oxi reno[ f] oxacycl oundeci n-9-yl 2-nmet hoxyphenyl car bamate; -

8- (di net hyl am no) - 3, 10a- di net hyl - 2, 6- di oxddecahydr o- 4, 7- met heno- f ur o[ 3, 2-
c] oxireno[ f] oxacycl oundeci n-9-yl 2( net hyl t hi o) phenyl car bamate; 5 -

8- (di met hyl ani ne)(dﬁletﬂy%lﬁb)rmtda}dlmé’thﬁ 216-@?6&6&@ ey- $74ne?heﬂ§ﬁ1ﬁﬁ§‘9f uro[ 3, 2-

gl ?)c(l: rrrg'?gy[/r L%Xn@%ﬁg%wq‘&ycgpugd Chn'%'ygﬁ yg&@&é‘é‘ %3@267 ;ret henof ur o[ 3, 2-

c] oxirenol f] Oxagé(&hfa Q%ﬁhd} 39r®é1du§1€'th§‘ifb§d§6 G@ercﬁ%w 27 m]etheno _furo[3,2-

8- (di net hyl eca met henofuro[ 3, 2- 10
c] E)x: Pgno)[/f ?gnxn%g?%) ‘B‘é‘é’fc “@d%/?l”i ‘Efg Wﬁ@lﬁ)@ewl%l?%te - furof3, 2
8- (d hyl r et he uro -
c] f)x: ;Tg?lo)[/f ?m ng)(dlfhethk%n cllqd)r%id&?d 'RI?T 9 ég%? g%%%{" oﬁr)iglrgezqey0| ni?a

8- (di met hyl ani 219)‘“@0 U esacxs: %@W 25! Behipsid , 7- met henof ur o[ 3, 2-

c]oxireno[ f] oxa e th et at.e;

8] (di net h3[/l !am nggf&gle %i r%e]t(%)}jll ?hgr‘hdgg& %‘%E%Mm%h“eﬂ’enﬁ@m{éﬁof ur o[ 3, 2-

c] oxireno[f] ofd%?@oﬁﬂﬂ*é@@i%mgﬂcw 9-le benDoylbhirbamBe;y| acet at e; -

8- (di net hyl am n Qa- di_net 6- di oxodecahydr o- 4, 7- met henof ur o[ 3, 2-

c] oxirenof f] oxagﬂlf”(?ﬁ‘ﬁﬂfﬁﬁ‘l‘% 391OﬁTd‘Wﬂhﬂrﬁa@ﬁ@x@deéﬁryﬂw7'&1‘3@9“0“0 [3,2-

8- (di net hyliam npxiré&o[fox@aycthiunddcing-yP] -6erttohicndieglafiydinge;4, 7- net henof ur o[ 3, 2-
c] oxireno[ f] oxacycl oundeci n-9-yl 5-phenyl thi en-2-yl carbamate; -

a di met hy!l ami ndydigiethy min)rekOaylimethy-2q6-diovetscattygtr 4 7-methenefireBeX-ur of 3, 2-

c] oxi r eno[ f ] ox apykémyniesiciuddatin-dyp 3@&8ﬁ%k§c@fﬂaﬂjﬂ%lf‘omme
8- (di net hyl am no) - 3, 10a- di net hyl - i oxodecahydr o-4, 7- met henof ur o[ 3, 2-

c] oxireno[ f] oxa&ydihmhmdmhimJQLOﬁdilﬁe’thﬂfﬂﬂ -Hipk odec ddgdmt-47-n2henofuro[3,2-
8- (di met hyl am pRXiréhofAtRad)IBRhéie Ly B h X0 Q&Fd’f’% ydro-4, 7-met heno-furo[ 3, 2-

c]Joxireno[f] oxacycl oundecin-9-yl 2-tert-buty met hyl phenyl car bamat e; -
8- (di met hyliami ngYditeh@mndioyest lh}g{ld-lrﬂetﬁylch ®Odiofeteathydfo, A mbtErb 92 f ur of 3, 2-

c] oxi r enof ] ox ¥ ELAYERS o Sad n-Ry P AL BRI ARG, car bamat e;

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

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

20 c]oxireno[floxacycloundecin-9-yl 5-phenylthien-2-ylcarbamate;

- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-methenofuro[3,2-
c]oxireno[fJoxacycloundecin-9-yl 1-adamantylcarbamate;

- 8-(dimethylamino)-3,10a-dimethy!-2,6-dioxodecahydro-4,7-methenofuro[3,2-
c]oxireno[f]oxacycloundecin-9-yl 2-naphthylcarbamate;

25 - 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-

c]oxireno[floxacycloundecin-9-yl 2-tert-butyl-6-methylphenylcarbamate;
- 8-(dimethylamino)-3,10a-dimethyl-2,6-dioxodecahydro-4,7-metheno-furo[3,2-
c]oxireno[floxacycloundecin-9-yl 2,5-dimethoxyphenylcarbamate;

or a pharmaceutically acceptable salt of one of the latter.

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.



or a pharmaceutically acceptable salt of one of the latter. 30 10. Use of a
conpound of general fornula (1) as defined in claiml or a

pharmaceutically acceptable salt of the latter for preparing a nedi canent
intended to inhibit DNA pol ynerases. - 53 11. Use of a compound of

general fonnula (1) as defined in claim1 or a pharmaceutically acceptable
salt of the latter for preparing a nedicafdent intended to treat diseases
due to abnormal cell proliferation. 12. Use according to claim11,

characterized in uUsatoft Recdthpp@ad fdpéhetd RRANLME) fClidfined Br Qial{tfl e[ ayign is
cancer. 13. Us th e di sease

ara ter| zed In
due to abnor mﬁha?&??eugcaqglm?eé)ggfé’l Sg‘h quéhecﬁggr &?r PrEm ﬁg}eéécémétitd%tie%dedﬁém gn
hyper pl asi a of trgqﬁélspa}sg%@@tt@alamnalfcplbpw&anonm Use of a conpound of
general formula (1) as defined in claiml1l or a 10 pharmaceutically

accept abl e sal 12.dfsetdeortiap tieclafron | petapfching @ HRAhS ARBRE dLOtESHndIQell t F eat
viral di sea§es rokiRratidi & &hcd compound of general fornmula (1) as defined in

claim1l1 or Bhar maceutically acceptable salt of the latter for preparing
a nmedi carrent ﬂ%elgrdeed t treat parasitic diseases. 15 16. Use of a
conmpound of ge UL L0 elpym AL deracisaged in thatdherfisease dpe to abnormal cell
phar maceut i cal DWII&WEptlabhaes drdm athetdeeerosit,t BinignOKypRIpERAr b the SproRalé GagENt
intended to tggatesdi seases of bacterial origin. O

14. Use of a compound of general formula (I) as defined in claim 1 or a

‘ 10 pharmaceutically acceptable salt of the latter for preparing a medicament intended to
treat viral diseases.

15. 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 parasitic diseases.

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.



