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WD 2007/ 116135 PCT/ FR2007/ 000585 DI MERS OF
ARTEM SI NI N DERI VATI VES, PREPARATI ON THEREOF AND
THERAPEUTI C USE THEREOF The present invention rel ates

t owgi ppOB/2ic@sEem sinin 5 derivatives, pde/FR2007/000585
preparation and their therapeutic application. Mre

paptveREaey, AR TeMT oment i ORRIOhates st 0 KhRPAFATION THEREOF

BB T R BREORY T St Fon i iy biting.
activity. Currently, nost commercial conpounds used in

Ch% tg%%%%%¥ Q§K€ éH Péfg#ggstgf&Eﬂgiéﬂéfcé§%ﬁ8351nln

rance by pa s or resr st

i sdargweawﬂeed t@lhomem:@@ﬁs@n ofarngbnbends éhsaﬁpéutlc
of 3¢t LAY . anti cancer agents. Anmpng natura
products, artemsininis a sesqui terpene 20
endoper oxi de which was isolated in 1971 fromthe plant
Ar 4188k S igt rINWA 2314, hashantin@indriicel PEDPEEsi €. caaﬁea:s of
sinEIe derivatiyes, such as dih droarteq%glnln N N
ar BEREPHEFR I Ra S TaT 160 P R 3% d 28 S HiceT activity,
antndual ani alpaprtdperltEres.a | calddi tponlibDetat sonct ivhipiting

LL been shown that sone artem sin derivatives
and-"di EfS have anticancer properties (J. Med. Chem
2003, 46, 987-994; patent US 6,790,863). The problem

whigbrERe1pr eserfodtnvent bffe BE PRPSES clothpod@dso! V%ééd in
to obtaipn novel products . in the_form of artené%é %ﬁts

di FBPECRAGFAGTHN ha‘ﬁfei CEBRERF RGN The 546
t heopeeaask Ib@qu:rﬁtlﬁhtlés P 0dic e s icaEmenomhung, t there is

the %eg%%?|gégf@1 éo&ef cT&sggg Mf*compéunéé capg%fg of

actlng as anticancer agents.

Among natural products, artemisinin is a sesguiterpene
endoperoxide which was isolated in 1971 from the plant
Artemigia annua and has antimalarial properties. Some
simple derivatives, such as dihydroartemisginin or
artemether, have been prepared and also have
antimalarial properties. In addition to this activity,
it has been shown that some artemisin derivatives and
dimers have anticancer properties (J. Med. Chem. 2003,
46, 987-984; patent US 6,790,863).

The problem which the present invention proposes to
solve is to obtain novel products in the form of

artemisinin dimers having an anticancer activity.

The subject of the present invention i1s products

corresponding to the general formula (I)
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(1) in which: 5 a) Ais a divalent group chosen from

-S, -SO, -S02-, -NRa-, -N'(O)Ra-, -CONRa-,
-NRasS02-, -CO-, -COO-, -NRaCONRb-, - NRaSO2NRb-,
-0P(0) (ORa) 0-, -OCONRa-, -QCOP-, -0-, -C(=N-ORa)-, or

an epoxide, (Cil- C6)a|ky|ene (C1- C6) al kenyl ene, 10

(C1- C6) al kynyl ene, -4(3 C8) cycl oal kyl ene,
cycl oal kenyl ene, ag

het er ocycl

e, heteroaryl eng

yl gr o8P, bei ng possi bl ﬂ
hally subst i {20 Yy
b; 15 b) X1 and

or diffErgn‘Wmand are ch®ggn rbn1N 0, S

i denti cal

c) Bl and B2 are ident caI or dlfferQnt and 20
represent a -(CF2)p-Rc ! s i ndependent |y
F, (Cl-C6)al kyl, (Cl C6)a| (Cwﬁn C6) al kynyl ,

(C3-CB) cycloal kyl, (C4- C3)cyc|o- al kenyl , aryl,

het er oaryl ,

heterocyclyl, -CORyE, - COOR1, -CONRIR2,

-OR1 or -SR1, it being possible 25 for these groups to
be optionally substituted wth one or nore
subst whieat.s R. or Rb, which are identical or

different,

and p has the value 1, 2 or 3; 30 d) nl

and n2 are identical or different and have the val ue
0, 1, 2p)3Aorig; a3 digjaRentandrRuparehdésmmt feal orS-, -S0-,

di fferent
hal ogen,

- (C1-Co) al
al kenyl ,

d h f o
a%% are Nk?k;l eﬂf"’(?ﬂéih&c °§@1|GR ro”—h\ﬁ&"so2 . -co-,
ky"pONRl R2>NR=CONRS = 06) H k%@é‘%r, - (C@LLCQG()ORa yOo-,
- -bEbNRD) S@d@myl abyl hetenpaRlh -, or an

(C3-C8) cycloalkyl a kenyl
het er ocycl §¥P° Xléﬁl (i%%%F ax%@%f cxx}épl CeORRERBY Lene,

-NR1R2, - NRCCORR,atiSRlylene, (C3-Cg)cycloalkylene, {Ce-Cg)-

cycloalkenylene, arylene, heterocarylene or
heterocyclyl group, it being possible for these
last nine groups to be optionally substituted

with one or meore substituents R. or Ryp;

X; and X; are identical or different, and are

chosen from N, O, S;

B, and B, are identical or different and
represent a - (CF2) p-R¢ in which Re is
independently F, (C1-Cg)alkyl, (C1-Cs)alkenyl,
(C1-Cglalkynyl, (Ci-Cg)cycloalkyl, (Cy4-Cg)cyclo-
alkenyl, aryl, hetercaryl, heterocyclyl, -COR;,
-COOR;, -CONR;R;, -OR; or -SR;, it being possible
for these groups to be optiocnally substituted
with one or more substituents Ry or Ry, which
are identical or different, and p has the value
1, 2 or 3;

n, and n, are identical or different and have
the value 0, 1, 2, 3 or 4;



SO2R1, -CN; 10 f) R1L and R2 are identical or different
and are independently chosen fromH, (Cl-C6)alkyl,
(C1- C6) al kenyl , (C1-C6)al kynyl, (C3-C8) cyclo- alkyl,
(C4-C8) cycl oal kenyl, aryl, heferoaryl, heterocyclyl;
15 in the formof a base or of an addition salt with

an acifeahapdam the Eeem Diermt w4l ate Ocﬂiﬂf%ﬁéigt esnd are
None of thes pri art _(J. . e

D005, “ue. | SaoegshacRL Y, et Toothod. e Ce) -
20 with a B]l.kgﬂ. B2- gllema atkgkscobbad, abde- ag)c:ao]r}dyh@lRle,

general | or ot s P Lt RACTEBARRERE ) - (Ca-Ce) -
5invention, aiihynylmay a@veflnenthech@é@awl .25 WarCetavatoalkyl,

the pr 0dUCt(§4f@8 U1 e 3Ad BleBLEocEePL | CRlRIND -ocoR;,
are CF3. the groducts of general” fornul a 5

which are t’ﬁ@ 1 subfeeR: of - R iRy entRohz - tﬂ%liréfq('?a -SSRy, -

al so be nmegbimned 30 the products of general for nul a
(1) for which X1 and X2 are identical and are O.
Anmong these products, preferred products are those for
10 whi ch Af) sR: Sand Ky areSCRiert heal pmdudiﬁfefezgtgnearai are

formul a (I%nagﬁehagﬁgl or MOLEh Adg, le( ) ﬁ )alkyl,

Accor di ng rese i nvention,
pr ef er abl y (Fde@r) |adé<lermi1d havéCt &) wakyayd,, 3 ofC34-Ca cyclo-

Q her prodyets10f genepglc @w@ui]@eﬁt ar@ osepfee 1,
which Ais chgsen qromi@ t—\{ r%HZ -rg‘?ry

5 - N( CH2- CBBHEr OC¥RdYdpt i onal I y char acterl zed in that

15 nlinanthenX e bdent ilsade abg RAVearh haddaktien2.salthewith an
produ formul_a those for,. which A

P ehtsoiPr S LS. EBT Rngt EHETGE e e uE LAY C 10

optionally characterized in that nl and n2 are
idﬁBhEC%f Ewgsgaﬁﬁm%@%\@%uﬁhé'prior art (J. Med. Chem.
2003, 46, 987-994; patent US 6,790,863) is substituted
20 with a B; or B, group as described above according to

the present invention.

Among the products of general formula (I) which are the
subject of the invention, there may be mentioned in
25 particular the products for which B; and B:; are

identical and are CFs;.

Among the products of general formula (I) which are the
subject of the invention, there may also be mentioned
30 the products of general formula (I) for which X; and X;

are identical and are 0.

Among these products, preferred products are those for
which A is -S-, -80- or -SO,-. '

35
Other products of general formula (I) are those for
which A is -N(CH;)-

According to the present invention, n; and n; are



O her products of general forrmula (1) are those for
which Ais chosen from-NHCO or -1,2,3-triazole, and
15 optionally characterized in that nl and n2 are
different and independently. have the value 1 or 2.
The products of fornula (1) may contain one or nore

asyrBBkikbloai BeAtatans andheyvear hehehaher e exi gr ian
20 the form of enantiomers or di astereoi soners. These

enantioners, diastereoi soners and m xtures thereof,
|nothdrngmdmu¢m$emﬂ:genénaksfdxmum$ar (ﬁatéethose for

'”%B?Ehor}.\ £2 E%%S%%Odyl;"éadd for my é'kt%ﬂ%-gﬁdiﬁHLP» or

t he bases or 6n sa .
5 SucH (gHdi TPOH) - sakng fqptmqmllaof chhsachesAgiedn. iThebat m

sabhg HEYaPé paepelesh Vil RheEmegeulheakl ¥, 30
acceptabl e acids, but the salts of other useful acids,

for exanple, for the purification or isolation of the
prgdn@ﬁ:s @focﬁ@&wl af( | yenaksolf ordperd qff)t hgre those for

' t f f
exPEL S 12 FHARSPo ) K aSe bF LKGRYATRS, ChaRgpyiiR, =nd
10 t heptapmudfly abseeaicitirdzedorincaistnat; emsl wet Brenedentical
ggdnggggu 6s vg&ugaﬁer or with a solvent. Such
hy

rates and solvates 'also formpart of the
invention 5- In the context of the present i nventi on:

- @thah_»ogﬁbaa@irél%fungsﬁé&md f&m } SatbudHd:e for
a chl orine, m ne Or an jodine; - | kyl

i sYihGEr & ob%l FB‘OF?@&n from o RGPed 9T ne]a'rzo? tb’f’a?ﬂ%‘i’]ﬁ%* and
15 al bphabhélggou:hara\ﬁlt\a&)izéﬁ 1e1x&n‘mtesh aher elzrrayelbalfferent

nent.i;oned t he .ne ropyl |sopropy

DuPbr IishaRgRt Y nafkfhe R31RE0RY (i GROPTOPYL. |

t he I|ke - a cycloalkyl group is understood to mean:

a Tﬁ%glﬁfocﬁﬂ&é YEOUPo rritf1 4BY( I‘%f i3 ”FH C:]trf‘%ﬁe'ma/r more

nmenti1 oned the c ro th opr o ,
asymmetric carbon ast/:omsp .ff)l)-{ey can ythgrefgrepyexz.st in

20 the form of enantiomers or diasterecisomers. These
enantiomers, diastereocisomers and mixtures thereof,
including the racemic mixtures, form part of the

invention.

25 The products of formula (I) can exist in the form of
bases or of addition salts with acids. Such addition

gsalte form part of the invention.

These salts may be prepared with pharmaceutically
30 acceptable acids, but the salts of other useful acids,
for example, for the purification or isclation of the
products of formula (I) also form part of the

invention.

35 The products of formula (I) can also exist in the form
of hydrates or solvates, namely in the form of
assoclations or combinations with one or more molecules
of water or with a solvent. Such hydrates and soclvates

also form part of the invention.
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cycl obutyl, cyclopentyl and cycl ohexyl groups, and the
l'ike; a fluoroal kyl group is understood to nean: an

20 al kyl group in which one or nore hydrogen atons
have been substituted with ad4luorine atom - an

al kenyl group is understood to nmean: a nono- or

pol yunsaturated, |inear or branched, aliphatic group
25_conpprisin for npl e, one or t et hyl enic
fhos:? EBat PBRSEXE QF hPRyRYESGREUATTE AR St ood to
mean: nmono- or pol yunsaturated, |inear or branched,

al i phat i I OWRILCOTS! s  GRaRXATBLE WP Gfoan:

two acetyl eni C ions; - KOXy “gr oup
unflénetrdod, t 8 mbanriae, aobabmymer@dlgm 1wﬁém@,the

al kyl group is as defined 35 above; - an aryl group

is understood to nean: a cyclic aronatic group
conprlsrngaﬂromﬁﬁﬁ%)1ﬂr€ﬁPboﬁ%H(ﬁ&ﬁerqﬁ%oﬁheﬁﬂ mean  a

naBBtbr&téB lﬂﬁEB&ht&-EhaﬁﬁHéHYﬁlﬂpﬁhb&c #roup. By way of
3, 4-t et rahydr onapht h: 5-yl

3,,4- tetr dr o-
naSHElERE) | SUNETTL Qi oEB, cheRihpred s, fiEMS Ceeny,
supsbpylient sscpropylhet énoarly) glimmutﬁlundEestebdtyb and

a?%nt§l §¥8hbahggﬁron1% ? %p conprising from1 to 13

het er oat ons. The
pyrrol-1-yl, pyrrol-2-yl, pyrrol-3-yl, furyl,

thienyl . igi d@%@i&&lk Px%ﬁﬁhﬁl,1%h|§ﬁ§é¥gtobgoﬁﬂgoﬁﬁan a
|soth|azol % triazoly , oxad| zol
thpgaﬂafoﬁﬂi Kyl e8F 9B yIBY WY. |, SFRR |there may be

Eymaﬁtﬂwhedl 3|5tﬁéha2|myqlopﬂmyyh4, beméehpﬁ&ybybpropyl
enzol, bl t hi en i.-ndaz enzi azo
o B RBPYE Y T s ety oSt gy e ToERRLY cixung,y and the

aciLiggl; substltuents are exanples of 15 heteroaryl
substituent. The term "heteroatonl refers here to an

at |l east divalent atomdifferent from
- a fluorcalkyl group is understood to mean: an

alkyl group in which one or more hydrogen atoms have

been substituted with a fluorine atom;

- an alkenyl group is understood to mean: a mono-
or polyunsaturated, linear or branched, aliphatic group
comprising, for example, one or two ethylenic

unsaturations;

- an alkynyl group is understood to mean: a mono-
or polyunsaturated, linear or branched, aliphatic group
comprising, for example, o©one or two acetylenic

unsgaturations;

- an alkoxy group is understood to mean: an
-0-alkyl radical where the alkyl group is as defined

above;

- an aryl group 1s understood to mean: a cyclic
aromatic group comprising from 5 to 14 carbon atoms.

The phenyl, naphth-1-v1; naphth-2-yl, anthracen-9-yl,



carbon. N, 0, S and Se are exanples of heteroatom - a
cycl oal kyl group is understood to nean: a 20

saturated or partially unsaturated cyclic hydrocarbon
substituent having from3 ta 12 carbon atons. The

cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl,

cy_Q:, gpemaaleléegﬁhyd&m?pgelfyﬁ,-yaylcIazhiaxlenyiz , 3|, 4-tetrahydro-
cyclo t icyclol2. 2. epty cycl ooct 25

by BBPE RS 5v3 oo PP R | ARE per AT ab rgT 2T
subsbetuenestare exanples of cycl oal kyl substituent. -

a heterocyclyl group is understood to nean: a

saturated or partially unsaturated cyclic hydrocarbon
530 substit@entehaveagy}r ciouR 0183 vadpsataPdnst@andean: a

fregelibo f-hefei0aLenbp RIS abing themsatl ukat ets Okarbon

partially upsaturated e%fllc hydr ocar bon sybstituen

wi PFOBE riffdcy @M and i fI ROMEEPFEAMBr § rBXﬁm&'l‘Yl'
at pEroand-¥1t0 Byheber®aydps.f@d35/1t ithiemgar,st daddazolyl,
that th I val ent oup A is capable .of bein nde _
| NBERECTHO poS ST BFELT F eI T Ror . dRSTE A+ R
10 di valiemblyiloup Axasiiadd@d-, thehipdbazelybf geherakzolyl,
f opmul: ) na i H Hl 3 p N yug EO Ma1
0 Egg??Yg'o X éyggmééybﬁ : oPgrﬁzgng?dancg'aﬁFth%% e
pr 888RL Yilnveneee [ hEupy bductenzst (Rddermsy ¥or nipdazolyl,
(1 befRYmBBapEERAred acaohdbNg1L0 §ueasyenti onakoguinolyl,
wethogs of grganlc che siry. Exaqgﬁes 0 VE%1ythe5|s gre £
i | FRSPRAZPEY LI n288heesl9Yt o BT bWt iHiTh SPREPIes ©
15 st aetergamglier sabst addeneageTiis, twhen theiteromcde of refers
PregaLatign Ly not deggribed; 35 eneOMIRER abli¥rerent from

carbon. N, O, § and Se are examples of heteroatom.

- a cycloalkyl group is understood to mean: a

20 saturated or partially unsaturated cyclié hydrocarbon
substituent having from 3 to 12 carbon atoms. The
cyclopropyl, cyclobutyl, cyclopentyl, c¢yclopentenyl,
cyclopentadienyl, cyclohexyl, cyclohexenyl,
cycloheptyl, bicyclo[2.2.1]heptyl, cyeclooctyl,

25  bicyclo[2.2.2]octyl, adamantyl and perhydronaphthyl

substituents are examples of cycloalkyl substituent.

- a heterocyclyl group is understood to mean: a
saturated or partially unsaturated cyclic hydrocarbon

30 substituent having from 1 to 13 carbon atoms and from 1
to 4  hetercatoms. Preferably, the saturated or
partially unsaturated c¢yclic hydrocarbon substituent
will be monocyclic and will contain 4 or 5 carbon atoms

and 1 to 3 heteroatoms.

35

It is understood that the divalent group A is capable
of being bonded in the two possible directions. For
example, when the divalent group A is -NHSO,-, the

product of general formula (I) may be:
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15

avai l able or are described in the literature or may be
10 prepared according to nethods which are descri bed
therein or which are known to persons skilled in the

art. ~~ Br OHpx, N AC" "y N_OOQ. gpy Orn. yy
NHOHOCFCFQOHO t Br"CF, 0 CF,. O80 rc,5y,, n
Jn"Br M7 mBA 1.6 p.
p. . ; O'CF CF _
O O ¢ty Schene 1 &,

In accordance with the present invention, the products
of general formula (I} may be prepared according to
conventional methods of organic chemistry. Examples of
gsythesis are illustrated in schemes 1 tc 4 below, in
which the starting materials and reagents, when their
mode of preparation is not described, are commercially
available or are described in the literature or may be
prepared according to methods which are described
therein or which are known to persons skilled in the

art.

Scheme 1



OHO '"CFr A CFNa NCFCFOO NON~OONO r
Schene 2 ON N KMDQ NoRCO3 Hfir [ CFSy "\ ~ ON B,
CFr PCyAt EOCm rfi 0{ OCFI CPpOy 1. OrL
[/ mCPBA 0,O nNHE6 GO ugH- OO0 HCF OMI O
Ckr OCF. O"O ~7 St 3n~ x gyn2 5 Schene 3 9 ~!
r~HaY o X" HX f O CF L 2f
CP

B
H

men-1)

5 _ Scheme 3




5 The subject of the present invention relates to a
process for preparing a product of general fornula
(1), characterized in that the product of the
following general fornmula (d1d)- HE OHH OBr B
10 in which B represents a substituent Bl or B2 as
defined above, undergoes a substiktution of the

' itom with the aid of f/g~npogl eophiulge such

H
¥

br o ol , toer % pr ooy the fol | owi ng %6
gener; Or mul IsHH'TZ4 Oy J.e¢}l101™

X pent X1 or X2, as 5
def i ned "srabove, n represents nl 4@t n2, as defined
above, gnd in which either G repr#sents a | eaving i
group such as a bromne atom and then this product®
of generjal formula 5 (I1) undergoes a nucl eophilic
substitytion in orde oh Orma diner of gener
formula (1) or a precurisGs of a product of gener
formula (T), or Grepresents a chem cal functiondle_.
group F1, which nay be optionally activated by a ¢ "en,
reduction or oxidation reaction, and 10 then this |
product qof general forjula (I1) reacts with anothﬁy
where G represent’ | eav¥ng

!}

Scheme 4

5
The subject of the present invention relates to a
process for preparing a product of general formula (I),
characterized in that the product of the following
general formula (III): '
¥
H
-
A
]|
o ({0
H (0
)
Br B
10

in which B representg a substituent B; or B: as defined

above, undergoes a substitution of the bromine atom

with the aid ¢f a nucleophile such as a bromoalcohol,

to give a product of the following general formula
15  (II):
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order to forma diner of general fornmula (1) or a 15
precursor of a product of general formula (I). The
subj ect of the present invention relates nore
particularly to the products ¢f general fornula (I1I)
in which X is an oxygen atom n has the value 0, 1,

2, id d8ieh 4 rBpresdnkld i thl'@éntﬁriﬁuﬁra&g Gas defined
brom ne atom or - al ken

esents a
o BBRYE om XaRAF SR Gh s THES B coftpofifds iate TRTSY ' 3Rd in
intJhliﬁhdI@itfhexperuﬁﬁréQént@e asyDéJWSng efrddre such as a
pr ducts of eneral . he ression
PR RgT G e et STROHRLS. BESAUST GrolBeuRre Egpmula
be (8asi hypndelremesd 4 rnmlhephmleculsabwit@rtem rign aorder to

he [ yti f | ec .
TRESSA S e MR OEPOMA P8 of BHESCRRLE o o

gr BUpHGEi ngfa gemeral utf%ﬁ“‘#%@cti@n: f T aﬁfﬁl@éesents a

Sughem@&ungf&{m;ﬂ egréep marrp‘hﬁlcnaln@ge%e ept@bnally
such as anesul f onat e

activat ed Eyg}éoxyl p 3
beRZEARELP EOGERER PEnATRLAaT 194 | gEgcTion, an
acehahe tafids tﬂafodiuke offx agpiesabf fbemulag (3T )groegpsts with

and relerences, (or Lheif_ ALEpar ation ALE.Oi ke olflsencs a
igeni 2 arar ey (1 WG S

" advances i ems
Ediea@mngwweyup ntEeJrCé:m escea rbrcgmle{’,l@temheor old owfggical

exa(IRLes oigsCr &Ps: h%zoréggéﬂﬁborbf)f re@lt® in 5|311Wlth F1, in
products in accordance with the invention. These

ex8FFPEs BPe fRIM | Bni E4RET arkf odepenalysfpamElghe(I) or a

pr peertirkBYeBifi aNpraodAklr ¥ aferensl Eddegiiees 1Gel si us;

TLC thin layer chromatography; S chemcal shift; d

doubl et; dd doubl et of doublets; DMSO d6 deuterated

di meehybubgktaoxi d€; dhedoplbkebnof if@vencpbetsyreéqtes more

qubﬁhﬁﬂﬁargi”/ Cleat r&f@xﬁ&tﬁ( S#%%?éfegﬁfhﬁfa (II) in

h hour inhibrtiro
coh’bﬂéht XatlSSO%ObXH@?Flwatt_\Pm,J rcdaﬁmsuﬁ@e value 0, 1, 2, 3

or 4, B is a trifluoromethyl group and G represents a
bromine atom or an -N3, -NH2, élkenyl, alkynyl or -COOH
group. These compounds are wuseful as intermediate
products for the synthesis of the products of general

formula (I).

The expression leaving group is understood to mean a
group which can be easily cleaved from the molecule by
breaking a heterolytic bond, with departure of an
electron pair. This group may thus be easily replaced
by another group during a substitution reaction for
example. Such leaving groups are, for example, halogens
or an activated hydroxyl group such as
methanesulfonate, benzenesulfonate, p—tolueneéulfonate,
triflate, acetate and the like. Examples of Ileaving
groups and references for their preparation are given
in “Advances in Organic Chemistry”, J. March, 3%

Edition, Wiley Interscience, p. 310-316.

The following examples describe the preparation of some



constant; mmnultiplet; ng mlligram Mz negahertz;
M milliliter; I mcroliter; mmmllimeter; Pn 15
mcroneter; mml mllinole;, ppmparts per mllion; q
quadruplet; Rf retardation faggor; [ H NVR proton
nucl ear magnetic resonance; s singlet; bs broad
Si psglgatslcgE 8tlgi SIR@%coﬁaavncéllzt g@ghgl gttheZO fklention. These
a a a '

&kiﬁpﬁefz ATE RF- 1615 lpﬁh. ssfis(aniyet ﬁiﬁga."-ﬁte the
oxprksbns[dawahydbn-S 6,9-trimethyl-10-(trifluoro-
nmet hyl ) - 3, 12- epoxy- 12H pyrano[ 4, 3-j] -1, 2- benzodi oxepi n
e H4, 0% nmHHiIi O1111,. HanCFr'F'- H ~g~ vO

5 25ABRrevaptdpag:1: Preparation of

(3S, 5aS, 6R, 8aS, 9R, | OR, 12R-
12aR, 3'.S,5'aS, 6' R 8" aS, 9 12' R 12' aR) - % &
br SFoefRE%FFdec SRy LSS, 6T§CtthéthFaV6r(tF romatography ;

LI goensnt byl) ﬁll]ﬂrzepﬂ)()/ddl%&@ﬁ/falaﬂ 4d8ubiltleit Zf 3Qoublets;
e e
PeBREE- ¥ ERAR Grdveq Nagnldeyva? aptpthifer) 4t ddidler o

10 (5tedpleand t heegl. 6 negofivalebtonvet B8ndl ( 10eégcyrrospray
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ar § 8%9E§§%Vé%§$t§qg q3@éeé9°”‘ 59£§Hpeﬁ?tﬂ5§rtc’ﬂ& hertz;

sol Bt on
ICs, 1nh1blt10n constant at SOi of activity; J coupling

constant; m multiplet; mg milligram; MHz megahertz;
ml milliliter; Wl microliter; mm millimeter; |Um
micrometer; mmol millimole; ppm parts per million; g
quadruplet; Rf retardatieon factor; ?H NMR proton nuclear
magnetic resonance; 8 singlet; bs broad singlet; ¢t
triplet; U.V. ultraviolet '

EX1: {38,5%a5,6R, 8a5,%R,10R,12R,12aR,3/8,5'a5,6’R,8"as, -
9'R,10’R,12'R,12'aR)-10,10’ - [thicbkis(2,1-ethanediyl-
oxy) ]bis [decahydro-3,6,9-trimethyl-10- {trifluoro-
methyl) -3,12-epoxy-12H-pyrano[4,3-j]-1,2-benzodioxepine

a) Step 1: Preparation of (38,5aS,6R,8aS,9R,10R,12R, -
12aR,3'S,5'aS,6'R,8'aS,9'R,10'R,12'R,12’aR) -10- {2-
bromoethoxy) decahydro-3,6,9-trimethyl-10-(tri-
fluoromethyl} -3, 12-epoxy-12H-pyrano[4,3-j]-1,2-
benzodioxepine 2
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(3S, SaS, 6R, 8a5, 9R, 10S, 12R, 12aR) - 10- ( br ono) decahydr o-
3,6,9-trinmethyl-10-(trifluoronethyl)-3, 12-epoxy-I|2H
pyrano[ 4, 3-j 3-1, 2- benzodi oxepi ne 1 (prepared according
to Org. Lett. 2002, 4, 757-159), -in 20 m of dichloro
10 nmet hane. The reaction mxture is then stirred at
room tenperature nor- 2 hours 15 minutés, and then 10
m of a saturet®s 'umblcarbonatetk' ion are

; d to drynessfumden
pressure. The *0i : si due obt a"hed‘r“'

in heptane and t
fromO to 100% cgs* t gixture B [(Heptane

= i fwacH ent
St
acetate), (90/10), V) 3in A (Heptane). r

(21% of the expec ed product 2 are 20 obtained in
the formof an oil. R = O45|nthesst?‘rs1
(Heptane/EthyI acetate), (90/10), (V/IV) m z=481
(MNa’) 25 "H NWMR at 400 MHz on a BRUKER AVANCE DRX- 400

Spﬁcbrﬁﬁeb%r ‘%ﬁé?fl%%o‘i&%ﬂ %%!&1183 %cf 4 PRO) 1 EMml of

ent chloroform referenced
7. 27brgmoghbanedpeildt 18- bf aeesr%uceeefl(ve&m.aaﬁegﬂ at room

rmﬁlé@@ematu%@) too a9656(iut~:10n 6®§ Wz 2 3k 5 (4.1 mmol) of

AFSS1 585, PE 83y SR £0g L1 3856 é°o§£(rmmo§.sbeca%yésro-

(m3, &Hp-t2iB8thwil - 1|d)-(tfr:r:|.(frn).0rbﬁ1et31y45 -39 12.-Ehdxp-12H-

ST e L S Bisoraos
CtH @pa.. I@ttO .20@F, #, 0758-CB2)OFin HO "mh ofxiichloro-
methane. The reaction mixture is then stirred at room
temperature for 2 hours 15 minutes, and then 10 ml of a
saturated sodium bicarbonate solution are added. The
corganic phase 1is dried over magnesium sulfate and
evaporated to dryness under reduced pressure. The oily
residue obtained is chromatographed on silica gel
conditioned beforehand in heptane and then eluted with
a linear gradient from 0 to 100% of the mixture B
[ (Heptane/Ethyl acetate), (so/10), (V/v)1 in a
(Heptane). 217 mg (21%) of the expected product 2 are

cbtained in the form of an eil.
RfE = 0.45 1in the system (Heptane/Ethyl acetate),
(90/10), (V/V)

ES: m/z=481 {MNa")

' NMR - at 400 MH= on a BRUKER AVANCE DRX-400
spectrometer with the chemical shifts (6 in ppm) - in
the solvent chloroform-dl (CDCl3-dl) referenced at 7.27
at the temperature of 303K: 0.92 (partially masked m,
1H); 0.96 (d, J = 6.5 Hz, 3H); 1.01 (brocad d, J = 7.5
Hz, 3H); from 1.21 to 1.58 (m, 4H); 1.42 (s, 3H); from
1.65 to 2.08 (m, 5H); 2.38 {m, 1H); 2.88 (m, 1H); from




18 mg (0.234 mol ) of sodiumsulfate are added, after

10 mnutes, to a solution of 215 ng (0.47 mol) of 2

in 16 m of anhydrous ethanol, under an inert

atnosphere of argon at a tenpgrature in the region of

20C. The 10 stirring is maintained at this tenperature

for abowb 3190 hawrs2uPp aloof (aat urpted sodi ) 1H); 5.57
chloride solution are then added. The m xture is
extPactBd-with 3 X 20 mM of ethyl acetate. The

organi ¢ phases are conbi ned, washed with 20 M of a

SabyraLed SaChosplubion i ghatls over magnest un
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ryness under reduced

evapora
5 resi due obtéﬂned is

pressure. Thew

chr omat ogr aptred silica gel \ti oned hand
in heptanel"gpd—dmen el ut ed i Ayl 1 neaw Nt
fromO ta 4 he M X pt arref Et .
acetate), 20 { s, (VIV) wgdieptape)-o 480 g
(3396) of the e¥pected product @i ned in

the formof a #oam Rf = 0.20 in the gystem
(Heptane/ Et hyl acetate), (90/10), &VYV) 25 ES:
m :883% (M R HoOmROM) TH Nerdbem4e0lipEconne prigER after

AVANCE 1 BR¥X=400 + SREGJIIQITRIS! V¢ tind hegchem gahmsD) fEE 2 in
(8.in ppm - in the solvent dinethyl sulfoxide-d6
( DMBO™6) OF eFBRUACOYS AEIAMYL ppHRERTt RS t BRpEY afliPgSPhere

of 0303Hsgdh 8§t(|®ar&érﬁ1d6é1ya6@%@ashectha 2etyiof. ¥F (2o°d. The
= 6,5 H, 6H); 0.93 ro = 7.5 Hz ;.22

(MEC 3 P9 rifin $a33 PG E B0 P Gy PSR ALEFeg ot about
1. 660( pu2H).; 20 gl 1075 sbuta8ed modid) ; cRlediden solution
%F%riil)t%%él( ?gd(%@’ g%e67ml(§m9uz‘rl2é(_bls;é§€f%g%%&_ %?Zﬁ_ §(7§< 20 ml
ngfExgihyi acglate. "The orégnic ’phéses are combined,

(3R228846R:i885, IR, HAR IR 138Ru2a8ed aRd@ Re8l@Sion, dried
9'R,lO'R,12'Rh12'aR)-%g,10'-hsulf|nylbls(2,1-$thane- 5 4

di §VEXy FRFGHeTartidt 0358 62859 SVRRARASSH0-YQ r FTYRoPE under
nmetrbdlired, 120epoxyré 2H MHaN0p4 13- | | rds2dbenz abtadamd  is

€ chromatographed on silica gel conditioned beforehand in

heptane, and then eluted with a linear gradient from O
to 100% of the mixture B [(Heptane/Ethyl acetate),
(85/15), (V/V}] in A (Heptane). 60 mg (33%) of the
expected product EX1 are obtained in the form of a

foam.
Rf = 0.20 in the system (Heptane/Ethyl acetate),
(9o/10), (V/V)

ES: m/z=835 (M + HCOOH-H)~

'H NMR at 400 MHz on a BRUKER AVANCE DRX-400
spectrometer with the chemical shifts (6 in ppm) - in
the solvent dimethyl sulfoxide-dé (DMSO-dé) referenced
at 2.50 ppm at the temperature of 303K: 0.86 (partially
masked m, 2H); 0.90 {(d, J = 6.5 Hz, 6H}); 0.%83 (broad d,
J = 7.5 Hz, 6H); 1.22 (m, 2H); from 1.27 to 1.60 (m,
8H); 1.31 (s, 6H); 1.66 (m, 2H); from 1.75 to 1.89 (m,
4H); 2.04 {m, 2H); 2.21 (m, 2H); 2.67 (m, 2H); from
2.71 to 2.87 (m, 4H); 3.64 (m, 2H}); 3.94 {(m, 2H); 5.58 .
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and EX3: (3S,5aS,6R, 8aS, 9R, 10R, 12R, 12aR, 3' S, 5" aS, 6' R, -

8 aS,9'R 10' R 12' R, 12" aR) - 10, 10' - [ sul fonyl bi s(2, 1-

et hanedi yl oxy) ] bi s[ decahydro-3,6,9-trinethyl-10-tri 10
fluoromet hyl)-3, 12-epoxy-| 2H pyrano[ 4, 3-j] -1, 2- benzo-

di oxepine PODWNH X DO 4 ,- 0 ...HHLMaRCF D
D-¥31~3g910 Ex7 16.4 ng (0.066 mmol ) of

net a- chl or oper benzoic acid are 15 slowy added to a
solution of 35 ng (0.044 nmml) of EXI1 in 3 m of

di glfker onet heae, 6k, Bas eAREIARYILR] D24ke3 ' 8egi'ed, 6fR,8'as, -

20C. _The  sticring.i,s_Raintai.ned at thi Lenperatyre
fo? gbgﬁt ifsll%ogl’g2aﬁ‘8)t'ﬁ§nq§nrﬂctSgﬁf&nyégtlﬁr(g{)’gd eé:gl i Um
bi daybomgl é bssl[deicahydre-adde @ - tHHee2Ovii-U0ur{edig luoro-
ex i 0 _ [, acetat,e.,_; : :
orgnéﬁﬁggqﬁgégg—%pex o%b%ngg,r%&a%g[ﬁé? afi]t h's QE?%Orﬁlongpme

a sadurBX2d abB®o®BdSs6i &Af cARol PBel3B) bhERBN3 '8y PedS 6 'R, -

gvgﬁ a@%nﬁzwm abf @g e2 hirhtaned %‘;‘”‘* sel?mﬁm_trg@ (tzg, -
ryness under r ced pressure. e oily residue :

obE&PAEE dilé'%é’ﬁifg iﬁ‘ﬁ@dﬂ&ﬁﬁzé( dFR-Sir 16 Ca tgéme&i’ﬁ& ti%red -

betanekane thylhept, aze epaky -tLzen pelraned awizt-ij Ja 1 indmmzo-

gr%dioent fromO to 100% of ethyl acetate in heptane.

14

%5 Fﬁﬁp(lﬁlﬁs) of the product EX3 are ,obtained in the
formof a white solid: 30 Rf = 0.60 #

(Hept ane/ Et hyl acetate), (50/50), w1 - wlh h
m z=867 (M + HCOOH H) 1H NWMR at a "BRURERY,
AVANCE DRX-500 spectropeter with t ] é fiuf t S
(8 in ppm-i t he ent di net hyl su\"f‘q efe- d6

( DVMBO- d6])~ ENC etk f . £xt

——angn

16.4 mg (0.066 mmol) of meta-chloroperbenzoic acid are
slowly added to a soluticon of 35 mg (0.044 mmol} of EX1
in 3 ml of dichloromethane at a temperature in the
region of 20°C. The stirring is maintained at this
temperature  for about 3 hours and then 3 ml of a
saturated sodium bicarbonate solution are added. The
mixture is extracted with 3 X 10 ml of ethyl acetate.
The organic phases are combined, washed with 2 X 10 ml
of a saturated aqueous sodium chloride solution, dried
over magnesium sulfate, filtered and evaporated to
dryness under reduced pressure.  The oily residue
obtained is chromatographed on sgilica gel conditioned
beforehand in heptane, and then eluted with.a linear
gradient from 0 to 100% of ethyl acetate in heptane.
14.5 mg {(40%) of the product EX3 are obtained in the
form of a white solid:

Rf = 0.60 in the gystem (Heptane/Ethyl acetate),
(50/50), {(V/V) '



5 at 2.50 ppmat a tenperature of 298K: 0.85
(partially masked m 2H); 0.89 (d, J = 6.5 Hz, 6H);
0.92 (broad d, J =7.5 Hz, 6H ; 1.18 (m 2H) ; 1.32
(s, 6H ; 1.36 (m 2H); from.47 to 1.58 (m 6H);
1.62 (m 2H); 1.71 (m 2H); 1.84 (m 2H); 2.04 (m
2H)38:2m2i=@m7 ZM)# 2009HCE) “10 2H); 3.48 (m 2H); 3.59

2H) . 19 2H); 63 .
;nmole. Ry a( 5% %l_l)?dﬁl@ pr umcfl E%Ul}ﬁmt hez'(‘?%bg@%f DEX-500
whispectoametds Rfith OtRBe ichemheadystleinit(sHepd ans/ Bpm)l - in

t / , =851
RS W0 T St R ATIRCE B o0 de wbketbnoea
5 spaét rlorkét ePP@i BR tehet ehieed zara hpft 298K 0 pp) (ParRially
Zomtagﬁea‘)lmve'itﬂﬁd' melgy | (pulf axi ges af; ( DMPO: df) 92 (broad 4,

ref erenced at pmat a tenperature of 29 I'ﬁa
50% 509 xItI%lreGH@)ﬁ |1s61’?’er§§ 185 Epart i@ Pivesked®® (M
m 22&% f&o&gsl(.t(lhbv tl%—1655J+tB1,,73H)),, QA% (g, 2w 6.5.71
, r , = 7. : 1.14
Qi‘?sgl(% 18} 2 .fsfd“é)a‘*(%“}'%;' 23@(& 3261},'2%@8 (m,
10(m,2HZH) 3.2820n(,m2HH) ;3 AB7(m{ MHER2H)3 .23 98n( npHRH) 4.19 (

3 1H): 3.87 1H): from 4. 11
o8 (23]5(%5028 E%%(g]s (H) 1H) . 5 o1 (H)s 11 30
X

(38n8a3,6R, , B4 PROEZRA R ctuintd’ 882 61R, 1S form of a
9'R 10" R_12' 12 aR) - 10, 10" - [t hi obi s( 3, 1- propanedi yl -

ox Vs F@885hydr o- 3, 6, 9-t ri met hyl - 10- (tri f | uor onet h-
15yl R£3, £2- epexy- i2dH mhanoidsSeth] - LH2pbanepHt byepi aeetHte) ,

@) (QO%UWH(Q/Q}"H 0... ~F* "enms. n 'O VEM/ 16
ES: m/z=851 (M + HCOOH-H)"
'H NMR at 500 MHz on a BRUKER AVANCE DRX-500
spectrometer with the chemical shifts (8 in ppm) - in
20 the solvent dimethyl sulfoxide-dé (DMSO-dé6) referenced
at 2.50 ppm at a temperature of 29BK (a 50%-50% mixture
of isomers): 0.85 (partially masked m, 2H}; 0.88 (4,
J = 6.5 Hz, 3H); 0.90 (4, J = 6.5 Hz, 3H); 0.93 (broad
d, J = 7.5 Hz, 6H); from 1.14 to 1.89 (m, 16H); 1.31
25 (g, 3H); 1.32 (s, 3H); 2.03 (m, 2H); 2.20 (m, 2H}; 2.67
{(m, 2H}; 2.98 (m, 2H); 3.12 {(m, 2H); 3.79 (m, 1H); 3.87
{m, 1H); from 4.11 to 4.20 {(m, 2H); 5.58 (s, 1lH}); 5
(s, 1H).

.61

30 EX4: (35,5a8,6R,8aS5,9R,10R,12R,12aR,3'S,5'a8,6'R,8'a5, -
9'R,10'R,12'R,12'aR)—10,10'—[thiobis(3,1—propanediyl-
oxy) ]big [decahydro-3,6,9-trimethyl-10- (trifluorometh-
yl)-3,12-epoxy-12H-pyrano(4,3-j] -1, 2-benzodioxepine

iy




a) Step 1. Preparation of (3S, 5aS, 6R, 8aS, 9R, 10R, 12R, -
12aR 3'S,5'aS,6'R 8 aS,9'R 10' R 12' R 12" aR) - 10( 3- br onp
propoxy) decahydro-3,6,9-trinethyl-10-(trifluoronethyl)
- 5 3,12-epoxy-12H pyrano[ 4-31f] =1, 2- benzodi oxepi ne 3
HH OO0... 0". gH OOHO"HHOF BrpOF\\~a

O 607 m of hexaf | uor opropanol (5 eq.) and then 1.03

mop anol 10 e e_syccessiyve e
2) SRRt RTLPEL 7D £ hsbl et SR oriadningh T0Hatar, -
rrmmrz)aRoB '8,5naB, Bl Rof8 'aisc 9l eramemharzeR Tee aRg aitli dﬁbromo--
m ' i_I,red .2 r £
éEB£8§8§dEEQ§gd§%é%d%tﬁ EIEQ%E%%?WH% 3&&?2?@ (?tﬁ%l
5 b| 8alBoREPKYsARH Pyraaed 4adddd - %rﬁeh@rﬂg@ﬁl@w i3
15 dried over magnesiug sul fate fil thet ed and
evaporated to dryn inder reducee~pfessure. The
oily residue ol s chromat ?';a
gel conditioned S ghand _Ln.hepte t hen el uted
with a linear graticen Of >t he mixture
B 20 [(Heptane/ Et hyW acdt ate), (90/ 10X, N/V)] in A
(Heptane). 229 ng (4 %—of t he expect emuct 3 are
obtalnedlntheformof an oil. Rf 0.38 st he
syst em ( Hept ane/ Et hy¥- acetate), (90/ 1@), (MV) 25 C:
m z=490 (MNH4)'; m z=354 (nl z=490 - BrCHZCHZCI—|2C]—|+
2H)' 1H NWR at 400 MHz on a BRUKER AVANCE DRX- 40
spBcfPdnttle Cinikaraa s sranahi tt seg s .ﬁnépﬁ?en tn03 ml

of 3-bromopropancl (10 eqg.) are successively added at

d on silica

10 room temperature to a solution of 471 mg (1.14 mmol) of
1l in 7 ml of dichloromethane. The reaction mixture is
then gtirred at room temperature for 2 hours
30 minutes, and then 5 ml of a gaturated sodium
bicarbonate sgolution are added, the organic phase is

15 dried over magnesium sulfate, filtered and evaporated
to dryness under reduced pressure. The oily residue
obtained is chromatographed on silica gel conditioned
beforehand in heptane and then eluted with a linear
gradient from 0 to 100% of the mixture B

20 [ (Heptane/Ethyl acetate), (g0/10), (v/Vv) 1 in A
{Heptane) . 229 mg (43%) of the expected product 3 are

obtained in the form of an oil.

RfE = 0.38 in the system (Heptane/Ethyl acetate),
{s0/10), (V/V)

25 CI: m/z=490 (MNH,)"; m/z=354 (m/z=490 - BrCH,CH.CH.OH +
2H)”
'H NMR at 400 MH= onn a BRUKER AVANCE DRX-400
spectrometer with the chemical sghifts (8 in ppm) - in

the solwvent chloroform-dl (CDC13-dl} referenced at 7.27
30 ppm at the temperature of 303K: 0.920 (partially masked
m, 1H); 0.97 (d, J = 6.5 Hz, 3H); 1.00 (brcad 4, J =
7.5 Hz, 3H); from 1.22 to 1.54 (m, 4H); 1.44 (=, 3H);
from 1.60 to 1.73 (m, 2H}); 1.82 (m, 1H); 1.91 (m, 1H);




5

the solvent chloroformdl (CDC13-dl) referenced at

7.27 30 ppmat the tenperature of 303K: 0.90

(partially masked m 1H) ; 0.97 (d, J = 6.5 Hz, 3H)

1.00 (broad d, J = 7.5 Hz, -3y - from1.22 to 1.54

(m 4H) ; 1.44 (s, 3H from1.60 to 1.73 (m 2H);

1. 8202 . D) ;tal. D12 Mm 1HRH) 172 t3|90n(m2 QMit,o 2. 20 (m 1H)-

Py 354t By g T 0% 10 9055, o

b) 5Séép (2. QHéparatlon of EX4 0 o,,, Hap CH OC H
pF F ."CFl CF z 3 EX4 18.2 ng (0.23 mvol ) of sodi um
sulflde are added, after 10 minutes, to a solution of
228 n§tep. 26 ﬁﬁf@pﬁréftlpﬁeofp%&uct 3in 16 nl of
anhydrous ethapgl, under an ingrt 10 atnosphgre of

argon at a t® ature in thel i on of
stirring ie ‘% ned at t nper at ur orPspbout
80 hours and #kefN\20 .l o at ed sotil/u

chloride sol utidrtdre added. #fbe/
with 3 x 20 n ml acet at e. o\TJ}U \ga‘:ﬁ cop'hases
are 15 conbi ned dwith 20 n of&saturated
aqueous sodiuntchloride solution, dried over

: magaesi (o] s(Lﬂ fzd eqmol) | bEr edbdameh a\mmrcm eftlr& oaddgdesafter
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unger %%%% atpregf's&!; utIQS f%!f' >éz qgé d?c?ﬁ gf the
chrona ograpHte on Si con oned efore
i npﬁééuaﬁe _andl 2% tmilerp’rélaenl@ddww fatlllm@hr ghdgrean inert

framBs ﬂegrgo%@;ar o8 QEXtam@erﬁ%éfo@n@ﬁEt% region of

acet at e Hept ane)
(549§ Cof iR @)’Eééé’tl@@ pt Bd iR Nt esh eaBbtté}lr%thWP?ﬁéture

f oEBrobbauehisice eRlded.arfd théh 280 imL tHE syshelrated sodium
(HeRFL%rll?.{iEt hgloluatclecgr?t glé a%iSdeQ?O/%gg m(:L tY1)re is extracted
with 3 X 20 ml of ethyl acetate. The organic phases are
combined, washed with 20 ml of a saturated agqueous
sodium chloride solution, dried over magnesium sulfate,
filtered and evaporated to dryness under reduced
pressure. The oily residue obtained is chromatographed
on silica gel conditioned beforehand in heptane and
then eluted with a linear gradient £from 0 to 100% of
the mixture B [(Heptane/Ethyl acetate), (85/15), (V/V)]
in A (Heptane). 103 mg (54%) of the expected product
EX4 are obtained in the form of a white solid.
Rf = 0.20 in the system (Heptane/Ethyl acetate),
(90/10), (V/V)
ES: m/z=841 MNa’
'H NMR at 400 MHz on a BRUKER AVANCE DRX-400

spectrometer with the chemical shifts (& in ppm) - in
the solvent chloroform-d1 (CDC1l3-dl) referenced at 7.27
at the temperature of 303K: 0.93 (partially masked m,
2H); 0.97 (4, T = 6.5 Hz, 6H); 1.00 {(brocad d, J =
7.5 Hz, 6H); from 1.22 to 1.38 (m, 4H); 1.43 (s, 6H);
from 1.44 to 1.55 {m, 4H); from 1.63 to 1.74 {(m, 12H);
2.04 (m, 2H); 2.38 {m, 2H); from 2.51 to 2.66 {m, 4H);




ES: m z=841 MNa+ 1H NMR at 400 MHz on a BRUKER AVANCE
DRX-400 spectroneter with the chemcal shifts (Sin

ppm) - in the solvent chloroformdl (CDC13-dl)

referenced at 7.27 30 at the ggnperature of 303K: 0.93
(partially masked m 2H); 0.97 (d, J = 6.5 Hz, 6H)

1. 60s6br@adad) ;J3=717.(m, HzH)GHBE o1f ri@m LHA2 tsazb. 3&, 2H).
(m 4H) ; 1.43 (s, 6H) from1l.44 to 1.55 (m 4H);
from1l.63 to 1.74 (m 12H); 2.04 (m 2H); 2.38 (m

2HEX5Rr o3 2, SaSIQRZBSB ERwlﬂRblzR 18aR2386, brmpS2klf R, B'as, ~

(SélgégbGé 3s, 9?2518‘3] 15@ ffaR %Lé(f}néé@é‘sﬁaﬁé’ TORGne"
5 R, §0yRoxy) kb2 [RF2hydrg- 3], $ulSHtmimsits, 'ﬂ-ogr((‘}ﬁ-‘drfel@ro"
d'%EQE%ﬁ%bBSh@e%ﬁ QQ%-@w%ahH WEBUW]|ﬂyﬁtﬂéﬂﬂd&¥dkeplne

nmet hyl -egoxg rang 4 2-benzodi gxe
S, 5a8, 6R as, 9 2R 12aR,3'S,5%a 6‘R,—

(35 53$96RuB@SRQBQl@RJLZBRAZa%”aoS459ﬁ1ﬂ%ﬂ§1bls (3,1-

B RN S T B R TR B A O

10 (t Mickidédnometmeyhyl3, BZlép@xmeQHQ@ymmﬂﬂhbE%dﬂ-Iﬂil 2-

be ~~ O0.~a RG i .ON nHDEX6 O
Béﬁ%aég&l%l%?... 0 Hp O"CFtI\e/_(]:OO 6 9.1

sIomAy added to a solutlon of 21
15 EX4 in 2 m of dichloroneth
t he regioq&of 20C. The irring

EX8

9.1 mg (0.036 mmol) of meta-chloroperbenzoic acid are
slowly added to a solution of 21.4 mg (0.026 mmol) of
15 EX4 in 2 ml of dichloromethane at a temperature in the
region of 20°C. The stirring is maintained at this
temperature for about 3 hours and then 3 ml of a
saturated sodium bicarbonate solution are added. The
mixture is extracted with 3 X 10 ml of ethyl acetate.
20 The organic phases are combined, washed with 2 X 10 ml
of a saturated agueous sodium chloride solution, dried
over magnesium sulfate, filtered and evapcrated to
dryness under reduced pressure. The oily residue
obtained is chromatographed on gilica gel conditioned
25 Dbeforehand in heptane and then eluted with a linear
gradient from 0 to 100% of ethyl acetate in heptane.
7.7 mg (34%) of the product EX6 are obtained in the
form of a white solid.
RE = 0.68 in the system (Heptane/Ethyl acetate),
30 (50/50), (V/V)
ES: m/z=873 MNa®




tenperature for about 3 hours and then 3 nl of a

saturated sodi um bi carbonate solution are added. The

m xture is extracted with 3 x 10 nl of ethyl acetate.

20 The organi c phases are canmbigned, washed with 2 X 10

m  of a saturated aqueous sodi um chl ori de sol ution,
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25thef @cdlvemdt iah ﬁﬂnm{dmit¢mﬂﬂ1ﬂdaberEEheacédnear7 27
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( Hapt amey)Et fbﬁ_lonaCft;ai &} 1398(5(9{ SQH) (M M3 Egs, 6H); from
m 72673 e TH NVR a on 2 BRUKER AVANCE
a

DRX- &Gotosﬁec‘ft% offdt e@HQMtE Fﬁe E‘her% | Jsff-?%t&m(s flhi 2.05
pp]g)n - 2HN ; QPQ%SEG;VGMH chlz){ﬁormdtHXCDﬂQ?gl , 2H); 3.00
ere at 0
(paFe BRTS adisdmy Haye FOPER 4P, %2 E92 2% 5.34
10; ISOOZHbroad d J =17. 5 FE 6H); from1.23 to 1.38
(ngnéH)B 51}-5?& Q%S%@H)of ft;_};?én 5)1“8%6(:2: E1K57211(1mth§H)form of a

H)Nh1263§0€-ﬁ'1 2H) ; 2 87 (m 2H); 3.00 (m 2H) 3 13

(mef2HL 3 Hp (Mn 2Hhe 3. Systdh 2klepbaidd/Edfly(s, adktate),
(39%, of the product EX5 1n the formof a

mhﬂ§87§83 (®/V2 0.20 in the system (Heptane/ Et hyl
15 aceEat 6)2=s630MGAY, (V/V) 15 ES. =857 W' 1H NWR

éooﬁwéhe% ca& SﬁIE V’(AQ%E DRX- %%%Kﬁoecﬂv D%QX 400

in the so ve
chs@e@fcerpmemer(mg th péi@@ne:radedsl'alfﬂs 276 an tgpm) - in

terper aldren®l 30UEIRA%RIP BidiH 83Pf referenced at 7.27
at the temperature of 303K (50%-50% mixture of

20 isomersg): 0.90 (partially masked m, 2H); 0.97 {d, J =
6.5 Hz, 6H); 1.00 (broad d, J = 7.5 Hz, 6H); from 1.24

te 1.36 {m, 4H); 1.43 (s, 6H); from 1.45 to 1.72 (m,

8H); 1.82 {m, 2H); 1.92 {m, 2H); from 2.00 to 2.11 (m,
6H), 2.38 (m, 2H); from 2.68 to 2.B2 {m, 4H); 2.86 (m,

25 2H); 3.77 (m, 2H); 3.96 (m, 2H); 5.33 (s, 1H}; 5.35 (s,
1H) .

EX7: (35,5aS5,6R,8a8,9R,10R,12R,12aR,3'S,5'a8,6'R,8'as, -
9'R,10'R,12'R,12'aR)-10,10'-[thicbis (4,1l-butanedivyl-

30 oxy)lbisg[decahydro-3,6,9-trimethyl-10- (trifluoro-
methyl) -3, 12-epoxy-12H-pyranc[4,3-j]-1,2-benzodioxepine

Step 1: Preparation of 35,5a8,6R,8a8,9R, 10R, -




20 isoners) : 0.90 (partially masked m 2H) ; 0.97 (d,
J = 6.5 Hz, 6H ; 1.00 (broad d, J = 7.5 Hz, 6H)
from1.24 to 1.36 (m 4H) ; 1.43 (s, 6H); from 1. 45
to 1.72 (m 8H) ; 1.82 (m 2Hp -~ 1.92 (m 2H) ; from
2.00to 2.11 (m ©6H), 2.38 (m 2H); from2.68 to 2.82
(mMy2&H) 2aR., 86 S( M 225 621, B 1357 % '®N1 02,7123 K6 A MER)2H)a -

5.33 . .5.35 (s, . EX7:, .
( 3%?@%%?@%%3&@%%@%% 8R T i8S S 4 0r §r4d Luoro-
9' Ret@yR) 12", R212paR)y-1CHE@y{anu [@hi3s(i4,-1- Rutemendi-y | -

30 [ dgcahydro-3,6,9-trinmethyl-10-(trifluoro
dgé%%kgh%Z gpoxy 12H pyrano[ 4, 3-j 1.- 1, 2- benzodi oxepi n
e

..... uHI4ma,F10 ,CF OH 9 ~~~/{nmes™~ 3 0

EX7 a) Ste paration of 3S, 8aS, 9R, 10R,
20 -
12R, 12aR, 3' S, aS'ﬁlR,8'aS 9'R 16 Redf2' aR) - 10- ( 4-

br onobut oxy) de '-IJ-(trlquoro-

met hyl ) - 3, 12- éfox ﬂZFprrano[4 3-j]-1, Z0-
di oxepi ne, 4 | .?ﬁ- HO... BFFO 5%,,of

5 hexaf | uoropropanol (5 eq.) and then 2.3 g of
4- br omobut anol (6.3 eq.) are successively added at
room tenperature to a solution of 1.07 g (2.58 mmol)
of 11 3n mil0 off5 hexadfflutingpnmnmane hatfe. eThe aredcthen 2.5 g of

m ﬁtg&%mlo%utcﬁ%l Sd rareé!ﬂt a;p@r@&@a@%ﬁwi £QHed at room
hours and then n1 a saturated sod |un1 cargonat

solF-8MPERatHTe &rcga%%,ollﬁﬂrﬂa% 3% Hr@Bddover Shalmes) upf L in

10 suhfatf, 4f| 8etRUc@BElethane. The reaction mixture is then
stirred at rcom temperature for 3 hours and then 6 ml
of a saturated sodium bicarbonate solution. The organic
phase is dried over magnesium sulfate, filtered and
evaporated to dryness under reduced pressure. The oily

15 residue obtained is chromatographed on silica gel
conditioned beforehand in heptane and then eluted with
a linear gradient from 0 to 100% of the mixture B
[ (Heptane/Ethyl acetate), (g0/10), (V/v)1] in A
(Heptane). 90 mg (7%) of the expected product 4 are

20 obtained in the form of an oil.

Rf = 0.40 in the system (Heptane/Ethyl acetate), (9/1),
(V/v}

CI: m/z=504 MNH,"

'H NMR at 400 MHz on a BRUKER AVANCE DRX-400

25 spectrometer with the chemical shifts (8 in ppm) - in
the solvent dimethyl sulfoxide-dé (DMSO-dé} referenced
at 2.50 ppm at the temperature of 298K: 0.92 (partially
masked m, 1H}); 0.97 (d, J = 6.0 Hz, 3H); 1.00 (broad d,
J = 7.5 Hz, 3H); from 1.05 to 1.62 (partially masked m,

30 6H); 1.43 (s, 3H); from 1.65 to 2.10 {(m, 7H); from 2.33
to 2.45 {m, 1H}); 2.84 (m, 1H}; from 3.40 to 3.51 (m,'
2H), 3.63 {(m, 1H); 3.88 {m, 1H}; 5.32 (s, 1H}.

b) Step 2: preparation of EX7
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evaporated to dryness under reduced pressure. The oily
15 residue obtained is chromatographed on silica ge
condi ti oned beforehand in heptane and then eluted with
a linear gradient fromO to_199% of the mixture B

[ (Hept ane/ Et hyl acetate), (90/10), (V/V)] in A
(Heptane). 90 k;§(79@ of the expected product 4 are

20 obt ai ned—{% b f orm of oi

system (Hept &) :

nM z=504 MNHA+ i
DRX- 400 25 sfjeé¥’r oreter
inppm - in T 3
(DVSO d6) refereqced at 2.50 ppm nper at ur e
of 298K: 0.92 (partjially masked m 1H); 0.97 (d, J =

6.0 Hz, 3H); 1.00 ®broad d, J = 7.5 Hz, 3H); from

1. 857t ugl. 62 d"pﬁrhhathdfﬂs&ﬁ@nm 8Q16tHe bird3 48ded after

ko BGRebOt o 2 A0 a8 O 218 5l D2 I s

(B m&bpf3a&&y@mpukHﬁtHiﬁﬁl(sund&ﬁ am)lﬁkep atmosphere of

§ R B PR nib ) B Sharunsdlt) 39°re T
adgedratner isomsingedsedo at s@h;{a ohempeg@tnﬁe(cfom about

MRb) hehird idhd Scidn 0 anhydE oys LiharGleq WEEIuRNchloride
i nert atnosphere of 5 a&%on at a tenperature in the

re§PoHtAPR2GES T8RSt | FRPNPIXE YRS nt B REFTRCLER] gﬂlth 3 X

t eapau.abtﬁr ethen alk@tated? ToUrSraath & hthadesl aBé dombined,

saturated, sodium chi.oride  solution are addeds. Thecnioriae

solutlon, dried over magnesium sulfate, filtered and

evaporated to dryness under reduced pressure. The oily
residue obtained is chromatographed on silica gel
conditioned beforehand in heptane and then eluted with
a linear gradient from 0 to 20% of ethyl acetate in
heptane. 33 mg (50%) of the expected product EX7 are
obtained in the form of a foam.
Rf = 0.20 in the system (Heptane/Ethyl acetate}, (9/1},
(V/v)

m/z=891 (M + HCOOH-H)"
'H NMR at 400 MHz on a BRUKER AVANCE DRX-400
spectrometer with the chemical shifts (6 in ppm) - in
the solvent dimethyl sulfoxide-dé (DMSO-dé) referenced
at 2.50 ppm at the temperature of 298K: 0.93 (partially
masked m, 2H); 0.97 (d, J = 6.0 Hz, 6H); 1.00 (broad d,
J = 7.5 Hz, 6H}); from 1.22 to 1.37 {m, 4H); 1.43 (s,
6H); 1.50 (m, 4H); from 1.62 to 1.86 (m, 14H); 1.91 {(m,
2H); 2.04 (m, 2H); 2.38 (m, 2H); 2.54 (m, 4H); 2.84 {(m,
2H); 3.62 {(m, 2H); 3.85 (m, 2H); 5.33 (s, 2H}.

EX8: 2-[[(3R,5a8,6R,8a8,9R,10R,12R,12aR) -decahydro-
3,6,9-trimethyl-10- (trifluocromethyl)-3,1l2-epoxy-12H-
pyranoi4,3-j1-1,2-benzodioxepin-10-ylloxy] -N-[2-

[[ (3R, 5a8S,6R, 8a8, 9R, 10R, 12R, 12aR) -decahydro-3,6,9-



5 mM of ethyl acetate. The organic phases are

conbi ned, 10 washed with 5 ml of a saturated aqueous
sodi um chl oride solution, dried over magnhesi um
sulfate, filtered and evaporated to dryness under
reduced pressure. The oily residue obtained is

cheedmtegtaphed @&i&ilhb&@n@%hyloomdiltzi -@npetkybafzer-ehand

in_hepta nd,t he luted.with, ear .gr.adi-en

BBl L3000 etrpe aeti A Bin” syl A A M-
( 50&xhgflethenexpeet ed product EX7 are obtalned in the
formof a foam Rf = 0.20 in thg system (HeptanepEt hyl

acetate), (%% (VIV) 20 ES: Y
1IH NMR at on a BRUKEF
spectronefBr w thythe chem g

t he sol yeht® -y | —sti=f 0% O

at 2.50 ppnHab-¥he, tenperaturé*d? POFK:  0°

(partially 25 j/é.Qm 2H): 0. 97%@/\3./\6/6 Hz, 6H);
1.00 (broad d, JE 75 Hz, 6H); from1.b2 to 1.37 (m
4H); 1. 43 (s B 6FD 1.50 (n1 4FD fron¥ﬂ362 to 1. 86

14H)
5(2m§4 (R 4#9 2@ 84“‘(1%3;'_? 2 ; %Dcrbnzdrq mlqdq)desassl - 545 ml

?")11 glgsgmgﬁGRngS %% i%%(%mlethylamlned soludtlon in tetra-
a a ecahydr o-

%g’érPFPﬁéPhﬁrq oﬂ(‘ﬁ?%%\b@m 39%51 §°1 epoKyE 1o of 100

pymgndm423ﬂ:hmkﬂ2 haﬁzodmpmepdnzlcﬁquﬂ&y@lhbthetrahydro-

H&E@Fﬁaﬁr}%%x??aﬁhg &95 %g‘ﬁ }'L)Z%?rrf%%%aet}ydr% t%m%%r?ature

uor one
10 py#randiiz 3rpylgen241fena@aCoxé"ﬂaen $©1171-”§~)1@§y]l§t tpajnpained at

"Eh6¥be%ﬂﬁn%mdu%tia noflrs.0Thd Rt Rixtur® i taken

up 1n 3 ml of a saturated agueous sodium bicarbonate
soclution and then extracted with 3 x 3 ml of
dichloromethane. The organic phases are combined and

15 then dried over magnesium sulfate, filtered and
evaporated to dryness under'reduced pressure. The oily
residue obtained is chromatographed on silica gel
conditioned beforehand in heptane and then eluted with
a gradient from 0 to 30% of ethyl acetate in heptane.

20 15 mg (18%) of the expected product EX8 are obtained in
the form of a white solid.
Rf = 0.25 in the system (Heptane/Ethyl acetate), (7/3)
(V/v)
ES: m/z=788 MH"'

25 'H NMR at 400 MHz cn a BRUKER AVANCE DRX-400
spectrometer with the chemical shifts (8 in ppm) - in
the solvent chloroform-dl (CDCl3-dl) referenced at 7.27
at the temperature of 303K after addition of a drop of
acetic acid-d4 (CD30D-d4): 0.91 (partially masked m,

30 2H); 0.95 (d, J = 6.5 Hz, 6H); 0.98 (brocad d, J =
7.0 Hz, 6H); 1.28 {(m, 2H); from 1.33 to 1.63 (m, B8H);
1.39 (s, 6H); 1.69 (m, 2H); 1.78 (m, 2H}); 1.89 (m, 2H);
2.02 (partially masked m, 2H); 2.36 (m, 2H); 2.86
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O.""CF, , z EX8 5 33 ng (0.218 mol ) of sodi um
dide and 0.545 m (1.09 mmol) of a 2M net hyl am ne
lution in tetra- hydrofuran are successively added

a solution of 100 ng (0-2%8 omol) of conmpound 2 in
6 m of tetrahydro- furan under an inert argon

@&&B@&Ql@t @é}@é&)%;ﬂt uke ;1G igp the, regh on 0f320Gn, 4H) ;
g 3é| rri n S mai Bt a(l neg@t 40C for about 20 hours.
aéf“r r)nxt5m3 up in 3 m of a

sat urat ed agueous sodi um bi carbonate solution and

th
or

B¢ phdses afe! bonbl an SRa°e5 FReRORTTaq Gear) 560"

5 magregeghysulPat(e rifiliuceooe tdyd ) derapydated .t1@ -dr yness

un
ch
ini

d8bx ?GIQUQ?@{&&%E&%EGM -Eh‘i]":l' 'o\zéhxro%‘m%lndli% SAH¥AAA N-S(2 -

rona l'i ca %ﬁRt condi ti1 oned beforehand

Héé?’agé‘saﬁa BRén &) JO&d A 2aR) gadi- St Fmsrhly 1td -

30%:@& felibybomaeelal aelca Hyepians 122%pb5:yrm (1 8%ox@ip ke

ac

400 MH#z on a BRUKER
the chem cal shifts |FQ.HAapn) - #

cted.product EX8 _are_qbtain he farm of a
ehiie So) PethE oneg a8 T I Bt eI hy
etate), (7/3), (VI Vy+ m z=788 25 1H NWR at
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chloroformdl ( > ren ake 27 at the
“tenperature of 303K aft & 'mlrditic Tof W drop . of

acetic acid-d4 (CD3(J)d4). artially masked m

30 2H); 0.95 (d, J = 6.5 Hz, 0.98 (broad d, J =
107.0 Hz, 6H) ; 1.28(m 2H) ; fF’E?ml 33to 1.63 (m 8H);

15
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25

1.

39 (s, 6H): 1.69 (m 2H): 1.78 (m 2H):; 1.89 (m

2 artially.masked m 2 2.36 (m 2H);
2k fiep(&gfp,rgpﬁg S iPodtm 2H)H)2 89 (s, (SH) H)s 38
(n]3&Hﬁa846£98@$h9&HﬂpR5128 (2aRAHRL0- (2-azidoethoxy) -

3,6,9-trimethyl-10- (trifluoromethyl)decahydro-3,12-
epoxy [1,2]dioxepino[4,3-i] isochromene 5

162.5 mg (2.5 mmol) of sodium azide are added to a
solution of 574 mg (1.25 mmol} of compound 2 in 20 ml
of dimethylformamide under an inert atmosphere of argon
at a temperature in the region of 20°C. The stirring is
maintained at a temperature in the region of 20°C for
3 hours. The reaction mixture is taken up in 60 ml of
distilled water and then extracted with 2 X 100 ml of
ethyl acetate. The organic phase is washed with 2 X
80 ml of a saturated aqueocus sodium chloride solution,
dried over magnesium sulfate, filtered and evaporated
to dryness under reduced pressure. 527 mg (gquantitative
yield) of the expected product 5 are obtained in the
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EX 9: 2-{[(3S, 5aS, 6R, 8aS, 9R, 10R, 12R, 12aR)-3,6,9- 5
trimethyl-10-(trifluoronethyl)decahydro-3, 12-

epoxy[ 1, 2] di oxepi no[ 4, 3-i]isochromen-10-yl]oxy}-N(2-
{[(3S, 5aS, 6R, 8aS, 9R, | OR, 12R_12aR)-3, 6, 9-tri met hyl -1 O-
(trifluoronethyl)decahydro- 3, 12- epoxy[ 1, 2] di oxepi no-
[4f%rhﬂb§0gh qqawlgilL]oxy}ethyl)ethananine o HMO

CF, EX8 a st i on
(3§fsas°6é3sd€1 %dif%ﬁ?}l ﬂ% f@%ﬁ d%%?ﬁ%‘;i? (8/2),
3, Gvg¥hri met hyl -1 0- (trifluoronethyl)decahydro 3,12 15
epoxy. epi ] soch en 5 ~Q

%ﬁkﬁ%RC%gbgﬁ ¥&éé%§% PTZ F?’o%ggbdlu glde
aré a@deﬁnxolﬁ),sdl&Blohnof2574|agq&_25unnﬂ&9,of2 39 {td
CoRpOUNG, 204 1 (@ 131,20 Of oGLAELEY! fip! MR de 4nder afy  (m,

I nert at nobs here of argon at a terrperature In

regHon of- -§he @§vi rtfhy ils 53mail Wt aild®d al -0 (m, 1H);
tenpenatwe bytha rmlorwf (ROCZhor;, B.hourg, ™ ,; 1.01-
reactloR mxture is ggnﬁﬁs in 60 M of distilled
walelandi t &R ieft |9§ct h 2 X 100 i of 25 ethyl

acetate. The organic phase is washed with 2 X 80 m

of rate odicum chl ori de sol ution,
drPZd%%%g ana%ﬁégggﬁﬁéﬁ %Fe filtered and evaporated

t 02dr\(ri88s 5asd R, ﬁ@@u@@dlﬁﬁeé§@né2652?3n§ 9-trimethyl-10-
( qq@%lﬂ%&»\sﬁe t)[:g‘?.l) @)ec%yta% -9 a%cfe%w [qd Lﬁ%ftdl%x@'pﬁno-
obtalned i,n f or m_of | 6w 0i |

i n [fné é)]/étsé’ﬁrhéfﬂé‘ﬁt“aﬁ@/‘Etl P, @é@éﬂ?@fﬂln@a/f; (VIV)

1H NWMR (CDC13, 400, %WHz) Sp,: 5.48 (s, 4H ; 3.97 (m

1H 5 3.78 (m 1 48 (m 2H) ; 23 1H); 2.39
(td, 1H) 2.05 (o(jt H.; 1.97-1 1.87-1.77
(m " —_
e, /
o 3
; \/\N, g 0\/\.“‘

328 mg (1.25 mmol) of triphenylphosphine are added to a
solution of 527 mg (1.25 mmol) of compound 5 in 7 ml of
tetrahydrofuran under an inert atmosphere of argon at a
temperature in the region of 20°C. The stirring is
maintained at a temperature in the region of 20°C for
about 24 hours. The reaction mixture is taken up in
1 ml of distilled water and then the stirring is
continued for about 24 hours at the same temperature.
The reaction mixture is concentrated under vacuum and
the residue thus obtained is taken wup in 5 ml of
dichloromethane, washed with 2 ml of a saturated
agueous godium  bicarbonate solution, | dried over
magnesium sulfate, filtered and evaporated to dryness
under reduced pressure. The oily residue obtained is
chromatographed on silica gel conditioned beforehand in
dichloromethane and then eluted with a linear gradient
from 0 to 100% of the mixture B
[ {Dichloromethane/Methanol), (90/10), (V/V)] in A
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2H); 1.76-1.68 (m 1H); 1.53 (m 1H); 1.50 (m 1H);
1.43 (s, 3H); 1.39-1.25 (m 2H); 1.03 (d, 3H ; 1.01-
0.89 (m 1H); 0.98 (d, 3H). 10 b) step 2: preparation
of

2-{[ (3R, 5aS, 6R, 8aS, 9R, 10R, 12R 12aR) 3,6,9-trinethyl-10

- (b&bhh@%ﬁ@ehayllewegam igjcﬂ% appxmﬁel aﬂqse@t(@al p@oduct

,§| 6]:1; S chro ng%gtﬁg] e pooao

trMsheEgI*phmpH]he: JFE added to a sol ution of 527 ng

(1 5 ) _of _conmpoun r
ggoﬁ??erct A m)s?ohgrog 0 A O%n atBRtLﬁ%):gj‘tenrperit‘jltﬁrﬁ}e'I 400

i nsphetreg\ecnrofwmc tl’rhecmarnmcaﬁg dtsi fumi fd alnedrat a in

tegggr AR ntN S AU L ?é&]f?—rdl)abf’é'fe:?én@@&”§td7 27

The reaction mxture 1s ta distil

vwaBbr Rl EHBRCEREUSE| oL r?gOIﬂ% Eoﬁf‘l f@edtigd labgrasiped m,

homm ato:é‘rﬁ‘ S(a@ne %ermesatsurmz ZQHEEe Ie@ﬁglcwtda&tare J
rat.e unger ,vacu S| du S
obl7a| n ‘i }{ake:h % iR 52%"}1,“&% cﬁt%SOﬁﬁ’t rglegu m

vvasahed Wlsth32—1rr1 fora SafBrabed. 9aquegustisiodi undd  (m, lH)

b ?aglgon dﬁ%ut bon? 3*} eéjpdlovaeci gne§| Yo s(LMdf aﬁg) 5 94

tered apora ness under uced '
pr éwsurd) Tﬁe7(5| {y\,rééﬁ dué - @5t dimedH)s 5.42 (s, 1H).
chromat ogr aphed on silica gel conditioned beforehand
in _dichloronmethane and then eluted with a |inear
gr &di EREP ProRTEPPE2EE6% OF B nmixture B
[ (D chl orgt‘ret hane/ Met hanol ), (90/40), (V/IV)]
(Dichl ora¢t hane) . 344 ng (70%H
produc S, 6 ,“'th ainedgin th
; 396. 1H NVRlEge
BRUKER AV# /DRX- 400 o
wgr,
—~—TN

in A

Ny 0\9/”\N/“\;fé
H

98 mg (0.593 mmol) of potassium iodide, 164 mg

(1.19 mmol) of potassium carbonate and 232 mg

(0.587 mmol) of compound 6 are successively added to

a

solution of 282 mg (0.534 mmol) of compound 2 in 7 ml

of dimethylformamide under an inert atmosphere of argon
at a temperature in the region of 20°C. The stirring is
maintained at 70°C for about 7 hours. The reaction
mixture 1is concentrated to dryness under reduced
pressure. The residue obtained is taken up in 10 ml of
dichloromethane and then washed with 6 ml of distilled
water, the agqueous phase 1s again extracted with 10 ml
of dichloromethane. The combined organic phases are
washed with 6 ml of a saturated agueous sodium
bicarbonate solution and then dried over magnesium
sulfate, filtered and evaporated to dryness under
reduced pressure. The residue obtained is
chromatographed on silica gel conditioned beforehand in
the mixture (Heptane/Ethyl acetate), (9/1), (V/V}) and
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5 spectroneter with the chem cal shifts (6 in ppm -

in the solvent chloroformdl (CDCl3-di) referenced at
7.27 at the tenperature of 303K 0.94 (partially

masked m 1H); 0.97 (d, J = 6g5_Hz, 3H); 1.03 (broad

d J = 7.0Hz, 3H ; 1.30 (m 2H) ; from1.40 to 1.56
(m—.h%H) sldded. 42chS,a SGradieam liksnt aol. r_% E0% Aclrﬁ,ethyl

2.04 m 1 2.45 ( rea
(mach)arq:ez 92. ?‘ﬁPtégﬁf H%Lé (th 1'_(§18f EDTH) expected
@20@&pt1ﬁﬂ9c@rstebtalnpdemm%ﬂh®nfomeN§ dﬁ@lle yellow

Sollr0~ n" ...HHOA "OFs HO.,, CF H 15 6 H EX9
08 ?O 593 nnDI) of potassiumiodide, 164 ng (1.19
mTElf) =of0 .f6t dgsitbm cay Pormt éHamUaQSQEh@yl(@CGBatﬁiml X8/2)
of (gogpound 6 are successively added to a 20 sol ution
of 2 (0.534 mmol ) of conmpound 2 in 7 m of
d|W§th§§ or i be unt& - an i nert at nosphere of argon
at a teaper auneodn+khe regi on of 20C. The stirring is
mai nt ai ned at 70C for about 7 hours. The reaction
m xture is concentrated to dryness under reduced 25
préssNMe. shHe-tmsi dae abvaiMizd o8 aammUKERiANﬁmCE1DBK—4DO

di gg 8&% %@%@e Ach LPRD washad. tél% é‘%egﬁ %S&!fidll ed

e aqueous ‘phase i's again with
of t@edslodw@rm rﬁrﬂ@rdﬁm:rmiﬂbu b3 ydhi crpﬁ%@@cadeat 7.27

waghed i t fefpltapfira %gtug@jlgd 80Y80UHa3Qdiauy30nasked m,

bi carbonate sol ution and then dried ovér magne5| um
suPtate, 078t ded and eéaﬁor%%ed% idr jnes thtead & I =
reduceﬂzprmurefrarhelresl dite Dhiai nagd i4e1) ; 1.42 (s, 6H) ;

h t h d t f
£ 2PRe Lol 7 1t Bhe e “eet a'frﬁ)”e%e BEury 2
and 26 mherP.I-EJI Mtﬁdorwl th7a gradi.oit fmr,ondH0; tD. BD%W i 2H) ;
et Igyltl 3&et Qﬁ-ﬁ i Eipt @ne., ])16 my (28% of the
e

expec product 9 are tal ned in the formof a
pal e yell ow solid.
EX 10: ethyl N,N~bis (2-{[(38,5a8,6R, 8aS, 9R, 10R, -

12R,12aR)-3,6,9-trimethyl-10- (trifluoromethyl) deca-
hydro-3,12-epoxy[1l,2]dioxepino [4,3~1]isochromen-10-
vlloxylethyl)glycinate

15 pl {0.133 mmol) of the ethyl ester of bromoacetic
acid, 8 mg (0.047 mmol} of potassium iodide and 10.mg
{0.071 mmol) of potassium carbonate are successively
added to a solution of 37 mg (0.047 mmol}) of the
compound EX8 in 1 ml of dimethylformamide under an
inert atmosphere of argon at a temperature in the
region of 20°C. The stirring is maintained at 50°C for
1 hour. The reaction mixture is concentrated to dryness

under reduced pressure. The residue obtained is taken



5 R =0.16 in the system (Heptane/ Ethyl acetate),
(8/2), (VIV) Ms: ESQ [MtH' = 774. ES-:

[ MMHCOOH+H] ' = 818. 10 1H NWMR spectrum at 400 MHz on a
BRUKER AVANCE DRX-400 spectrgpeter with the chem cal
shifts (8 in ppm - in the solvent chloroformdl

13::'!1'5) lth ererREes;/ 1atadetldte a&n&hehbﬁnﬁ\%féié& &nﬂfh 3 ml
artiall maskgd r& 0. 98 ,

1851 e?br%% 1 e @3&9016% pl”farsc?m fszoa‘ifa‘-“fl
tOekt&%c@:md 4H)th 12 42 53m16|d)f etflrydm dedffat®. 1TB8 Eopbined
11H): 1.90 (m 2H) 2.03 oH: .2.38 ( - fr

> Fyopbd < lndy Bibh g T Sy Hallraced

55 a@ueguszl—godmE)chjl.@rrieiehyE,olution and then dried over

N, H’a% %%u{'n[ (s?iﬁéé”t?e 6R %e%ziﬂ-?ﬁg?ugygﬁgrated to dryness

trlmet [-10 t hyl ) deca- ,
hyalrléeg 1%%&%1 g]r@ﬁ@%éfs. no['ah% i FeSéEREomePhapined  is
y| Lorphat By Gl n@he SlE])-(Jiééa 3 ll conf@ it dnddW ¥efor@hand
ChanE: %«eneﬁlélrt%# i R Bt reares HopstReT Bingdy abetace) ,

10 nmdlgp /a)pot &8AVUm i dg atmh 40 mgf tﬂeO?ebcpEmﬂed obroduct
po i C t C
o FRPo sy Sy alaler T5 s HE SRR 2, 6, YA bossy
| nTLCm Rbf -dlﬁrei%yllhortimn éysuﬁdler Iﬁptam@fﬁth‘z’l acetate),

E[Qs/gherqvqfv jargon at a tenperature in the region of
The stirring is maintained at 50C for 1 hour.

Théﬁsregg'trorﬁMﬁ%{hmee‘?'% concentrated to dryness under
15 reduceggpr esgypeockhg]l resigue, obtai ned is taken 27 up

Ny fvr Ofspeetc rurr?cgtt:at4%0 Mt heN Washada tRvANEE prx-400

spectrometer with the chemical shifts (8 in ppm) - in

the sclvent chlorcform-dl (CDCl3-dl) referenced at 7.27

at the temperature of 303K: from 0.80 to 1.00 (m, 14H);

20 from 1.19 to 1.38 (partially masked m, 4H}; 1.28 (t,

Jd= 7.0 Hz, 3H); 1.40 (=, ©6H); from 1.44 to 1.58

(partially masked m, 4H); from 1.61 to 1.82 {m, 6H);

1.89 (m, 2H); 2.02 (m, 2H); 2.36 (m, 2H); from 2.70 to

2.90 {m, 4H); 3.02 {(m, 2H); 3.40 (4, J = 17.5 Hz, 1H);

25 3.61 {m, 2H}; 3.67 {4, J = 17.5 Hz, 1H); 2.98 (m, 2H);
from 4.06 to 4.22 (m, 2H}); 5.40 (=, 2H).

EX  11: N,N-bis(2-{[(38,5a8,6R,8aS,9R,10R,12R,12aR) -
3,6,9-trimethyl-10- (trifluoromethyl)decahydro-3,12-

30 epoxy{l,2]dioxepino[4,3-i]lisochromen-10-ylloxy}lethyl) -
glycine

59 ul {(0.059 mmol) of a 1N agueous sodium hydroxide



of distilled water and the aqueous phase is again

extracted with 2 x 5 m of ethyl acetate. The conbi ned
organi ¢ phases are washed with 2 x 5 m of a saturated
5 aqueous sodi um chloride sal ygian and then dried over
magnesi um sul fate, filtered and evaporated to dryness

UR@@&UEQ@HC%%egr%H etoTQes:bQﬁthbbﬁt QJzt alm i$0h01c1;| mmol)
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§@9.uclﬁ ER-esd MHCOBKE resid%%df otk TWERS SRECIHANB Al yp in

on a BRUKER AVANCE DRX-400 spectroneter wth
thé @ﬁerﬁfcaﬁtemf%e(ts% R thepn vaghedsof ekt 1 ml of a

Chls@'t@tﬁ:@trtﬁﬂmafq(@@ﬁﬁsos a}fﬂaldngfcg%m\ﬁﬂﬂe a&o%u@fc:ﬁat ThBe aqueous
erature o rom { m
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2H); . from4.06 to 4. 2H)S 5,40 (s, 2H) EX 11:

N, RPEi s( 2- { (%S 5asS, 6P@38§§C§R 10R IBR, 12aRybe mixture

15 3, QDQ;chﬂ.bﬂ‘EtnE}thah@-/MertIHalrﬂdﬂrqrretdnsl,l’();'dﬁpal’ﬂydvo 3,812mg3081%)
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p ®E & ebpokless seldgdk p" EXlo O ~p EX11

MS: ES8': [M+H]' = 832

ES": [M-H] = 830.
20 'H NMR gspectrum at 300 MHz on a BRUKER AVANCE DRX-400
spectrometer with the chemical shifts (6 in ppm) - in

the solwvent chloroform-dl (CDCl3-dl) referenced at 7.27
at the temperature of 303K: 0.92 (partially masked m,
2H); 0.87 (d, J = 6.5 Hz, 6H); 1.01 (brocad 4, J =

25 7.0 Hz, 6H); from 1.20 to 1.38 (partially masked m,
4H)Y: 1.42 (s, 6H); from 1.44 to 1.75 {(m, 8H); £from 1.80
to 2.10 (m, 6H); 2.329 {(m, 2H); from 2.80 to 3.02 (m,
6H); 3.38 (d, J = 17.5 Hz, 1H); 3.55 (d, J = 17.5 He,
1H); from 2.77 to 3.98 (m, 4H); 5.32 (s, 2H).

30
EX 12: 2—{[(3S,5aS,6R,8aS,9R,lOR,l2R,12aR)~3,6,9-
trimethyl-10- (trifluoromethyl)decahydro-3,12-
epbxy[l,Z]dioxepino[4,3—i]isochromen—lO-yl]oxy}—N—(2-
{[(3S,SaS,6R,8aS,9R,1OR,12R,12aR)—3,6,9—trimethyl—10—

35 {trifluoromethyl)decahydro-3,12-epoxy[l, 2] dioxepino-
[4,3-i]isochromen-10-yl]loxy}ethyl}acetamide
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59 gl (0.059 mmol ) of a i N aqueous sodi um hydroxi de
solution are added to a solution of 10 ng (0.011
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J
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th the chem cal
r of or m dl
erature of

DRX 400, spectrbneter
ifts (8 in ppm - %r

t he sol vent q

3K: 0.92 (partis.at]

6H); 1.01 (broad d -
1.38 (partially masked-s .
44 to 1.75 (m SH); fgom 1.80 to 2.10 (m 6H) ;

39 (m 2H) ; from2.80to 3. 02 (m 6H ; 3.38 (d,

= 17.5 Hz, 1H) ; 3.55 (d, J = 17.5 Hz, 1H); from

717t &rgB. &8 {40 rﬁrhl))l 5082 got.astum ?;Qeﬁﬁérié’anate and then

(3S, Sas, 6R,.8aS, 9 1OR1 R 12aR).- 3
rﬁhef”ﬁyl T (Blt?rl ATBHonet A |)d§a§%’r§fﬂi %’ﬁ“zarbonate are

successively added at room temperature to a solution of
100 mg (0.255 mmol) of 7 (prepared according to
W02003035651), in 2 ml of acetone. The reaction mixture
is then stirred at room temperature for 3 hours and
then 1 eg. of a 1N aqueocus hydrochloric acid solution
are added. The gstirring is cohtinued at room
temperature for about 18 hours. The reaction medium is
filtered and then evaporated to dryness under reduced
pressure. The residue obtained is taken up in 10 ml of
ethyl acetate. The organic phase is washed with 3 ml of
distilled water, the agueous phase is acidified with
2 ml of a 1N aguecus hydrochloric acid solution and
then extracted with 10 ml of ethyl acetate. The organic
phase 1is dried over magnesium sulfate, £iltered and
then evaporated to dryness under reduced pressure.
27 mg (26%) of the expected product 8 are obtained in
the form of a white solid.

'H NMR (CDCl;, 300 MHz) 8ppm: 5.47 (s, 1H); 4.67 (4, 1H);
4.26 (d, 1H); 2.91 (gu, 1H}; 2.38 (td, 1H); 2.19 (dg,
1H); 2.04 (df, 14); 1.90 {(m, 1H); 1.77 {m, 2H); 1.70
(m, 1H); 1.59-1.48 (m, 1H); 1.48-1.45 {(m, 1H); 1.42 (s,
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epoxy|[ 1, 2] di oxepi no[ 4, 3-i]isochronmen-10-yl ] oxy}-N(2-
{[(3S, 5a8, 6R, 8a8, 9R, 1CR, 12R, 12aR)- 3,6, 9-trinethyl-10

35

(trifluoromethyl)decahydro- 3, 33- epoxy[ 1, 2] di oxepi no-
[4,3-i]isochronen-10-yl]oxy}ethyl)acetam de 29
IOSQ,).,-X.l.'lél(b-l-QzQ {QEFn(O 2H) © -1.'dF 340 lHBEKJ.Z 0@y  (m,
1: epar at i of 3R, 5aS, 6R, 8aS, 9R, | OR, -
12§%§2a§§g§,859 £ |nethyl 10-(trifluoronethyl)deca 5
hydro 3, 12- epoxy[ 1, 2] di oxepi no[ 4, 3 i ]isochronen-10-

9X§%%%P%:)g%%bl a@%|%1$§ hk? "Oo0 ..nH

J42 mol ) of

potaSS|un1pa Fanganat e and then y

of sodiu )onate are sucgce |y added
t enper at UpFgto—@wsol uti of of 0. 255
(prepar @ g to™V8200 in
acet one.

‘a??@on mxture | eépsti r ;
tenperature fo urs and 15 thenol,eﬂ & IN
aqueous hydro&hloric acid solution are gddnﬁ; The

stirring is continued at room tenperature for about
18 hours. The reaction nediumis filtered and then
evdpormged(G.2 dr ymeds unlerhydchrcdenpriessarel e Thad 52 mg

regihdye QRh iﬁe%f'Slt%EeaiHEthgﬂ%ﬁ‘gba?Eﬁ§9 ﬁ?hgkhylcarbo—
acet at e. € Qrgani c phase IS
di SeAride wiehrotHeTddifeo A Phatec oo wkTRlY | e8ddpen to 2
2 @bmftl@nl N Fague eip m’CUQDC‘rMcQI coﬁcmesabmpo@ﬁdaadm 3 ml
the tracted wth 10 of eth acet at e.
f@r%%ﬂ%?%ﬁ? P50 %Pag¥%§¥5ma§m0€ Fe of argon
flhteaedampérature in the region of 20°C. The stirring is
maintained at a temperature in the region of 20°C for
about 30 minutes and then 39 mg (0.099 mmol) of the
compound 6 are added. The stirring is continued at this
temperature for 1 hour. The reaction mixture is taken
up in 5 ml of distilled water and then extracted with
3 X 20 ml of ethyl acetate. The organic phase is washed
with 2 X 10 ml of a saturated agqueous scdium chloride
soluticon, dried over magnesium sulfate, filtered and
evaporated to dryness under reduced pressure. The
residue obtained is chromatographed on silica gel
conditioned beforehand in the mixture (Heptane/Ethyl
acetate), (g0/10), (Vv/v) and then eluted with a
gradient from 10 to 20% of ethyl acetate in heptane.
40 mg (56%) of the expected product EX12 are obtained
in the form of a viscous gum.
MS: ES*: [M+H]" 788; [M+Nal]* = 810
ES™: [M-H]" 786; [M+HCOOH+H]" = 832.
'H NMR spectrum at 400 MHz on a BRUKER AVANCE DRX-400

spectrometer with the chemical shifts (8 in ppm) - in
the solvent chloroform-dl {(CDCl3-dl) referenced at 7.27
at the temperature of 303K: from 0.87 to 1.03 (m, 11H);
1.08 (broad d, 3H}); from 1.21 to 1.40 (m, 4H); 1.43 (s,




25 then evaporated to dryness under reduced pressure.

27 nmg (2699 of the expected product 8 are obtained in

the formof a white solid. 1H NVR (CDC13, 300 MHz)

Sppm 5.47 (s, 1H); 4.67 (d- 3H)- 4.26 (d, 1H; 2.91

(qu, 1H) ; 2.38 (td, 1H); 2.19 (dg, 30 1H); 2.04 (dt,
1HpH) 3. rdnn 1 145 ; td. 7.L7.6(Em ﬁdrl}tlalllyOm(a@keal-l)m GH) 1.69
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in the mxture (Heptane/Ethyl “Lat €) o, ,
(V/V) and thenfeluted with arlent 0 to

20% of et hyl ~afetate in hept;
expect ed prﬁTtn

°5 6o J_the

‘A suspension of 200 mg (0.51 mmol) of the compound 7
and 43 mg (0.051 mmol) of benzylidenebis{tricyclohexyl-
20 phosphine)dichlororuthenium in 1.3 ml of dichloro-
methane is stirred for about 7 hours at a temperature
in the region of 20°C. A solution containing 633 mg
(5.10 mmol) of trishydroxymethylphosphine and 1.43 ml
(10.2 mmol) of triethylamine in 3 ml of dichloromethane
25 is added. Vigorous stirring is maintained at a
temperature in the region of 20°C for about 10 minutes
and then 6 ml of water are added, the stirring is
continued for 1 hour. The organic phase 1s washed with
3 ml of distilled water, dried over magnesium sulfate,
30 filtered and evaporated to dryness under reduced

pressure. The oily residue obtained is chromatographed

on silica gel conditioned beforehand and then eluted in
the mixture (Heptane/Ethyl acetate), (95/5), (V/V).




in the formof a viscous gum Ms: ES : [MH'
[ MtNa] + = 810 ES_: [MH - = 786; [ MHCOOHH]"
30 1H NWR spectrum at 400 MHz on a BRUKER AVANCE

DRX- 400 spectroneter with thgschem cal shifts (S in

ppm - in the solvent chloroformdl (CDC13-dl)
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s égmogéd @ Fi qgl ol ) of

benzyl|deneb|s(tr|cyclohexyl 20

phegghi.ne) di chl ororutheniumin 1.3 m of dichloro

788:
832.

net hane is stirred for about 7 hours at ngerature
i NREhE Pedi’onToft IFOECY £ &b Lﬁ%ﬁf\awmwﬂ n@Cfe atey, (8/2),
20 (V/V)

MS: ES": [M+NH,]* = 774.

'H NMR (CDCl,, 300 MHz) 8ypm: 5.67 (t, 2H); 5.31 (s, 2H);

4.42 (dd, 2H); 4.25 {(dd, 2H); 2.85 (qu, 2H); 2.38 (td,

2H); 2.04 (dt, 2H); 1.96-1.84 {(m, 2H); 1.84-1.74 (m,
25 2H); 1.74-1.61 (m, 4H); 1.57-1.49 (m, 2H); 1.47 (m,

2H); 1.43 (s, 6H); 1.37-1.20 (m, 4H); 1.01 (d, 6H);

1.00-0.87 (m, 2H); 0.97 (d, 6H}.

EX15: (38,5a%5,6R,8a8,9R,10R,12R,12aR,3'S,5'aS,6'R, -

30 8'aS,9'R,10'R,12'R,12'aR)-10,10'-[{2R, 3R) -oxirane-2,3-
diylbis (methyleneoxy)lbisg[3,6,9-trimethyl-10-
{(trifluoromethyl) decahydro-3,12-epoxyil,2]dioxepino-
[4,3-i]isochromene]

35




(5.10 mol ) of trishydroxynethyl phosphine and 1.43 ni
(10.2 mmol ) of triethylamne in 3 nl of
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;; %‘Ea arehre %‘1 0”02"é&é‘?ge'TﬁeO”%'tti'r‘}'l%%
ut edin ur €

han andt
5(k@gﬂaﬁéﬁsﬁﬁylafac%haﬁe)cem@@sm)ire( oz . aBout5B thegyps. The

(388681 tebnt R & Urs0Nes Eﬁé%e@%&v@@?a'v&%%éc{‘ %D@hE‘;?»(O&T‘S ml

of ite crystals. 20 10%) ) i somer
ar 8-oft df 3red h%q?%?ﬁ?oﬁom% banates godatiep and

034l roft he Sﬁ&ﬁﬁﬂtéﬂbﬂh&&@h@tmﬂdiﬂﬁﬂéﬁfarlﬁﬁ/gblutlon
(V&}% CF)Q;_, 983 cml% char act |sc{| c trans CH=CH b 21 c

s PTERERE] £229%9. 190 VSEooRAfe Siugy sulfpte,

10 NI\/Rl@C@@iQ 300 MHeyaBSppnted. 790(t Argiess 32uder 2Hreduced

4 Z:EEQQreZ"%‘,FheA' %ﬁl}(dges?zﬁ% 8%1 ?é g’;%% mgggiﬁgg&%gaphed
HPn fliggf gzl mendytionesy e fmrqhgn }ﬁnd]qun(ﬁ;uggd in
Zf&heolgﬁﬁtﬁﬁe Ekbe a%@fﬁtﬂgl(nhcékﬁtel 02 ég/5§FD (V/V) .
Lhels Pt e‘rﬁ%zhep%%n@fi@tr@a‘ bE &9, T1379) lsoi‘ﬁr€v/%’5l5 are
15 NBObESﬁheﬁN&NHéhe—f%Zm cfHwhlVRe( €PEE321300 MHz) Sppm
2 oS MRS TR e (1d (2 2 04 (dt, 20
EMB4ﬂpﬂquﬂﬁ QISADQ'MH4r9n25 BHﬁKEKLENRMC$1DRX 400
(MspdEt romdca? Lith (he 2bhemilat’ ddBfts (6 in ppm) - in
the solvent chloroform-dl (CDCl3-dl) referenced at 7.27
20 at the temperature of 303K: from 0.86 to 0.98 (m, 14H);
from 1.20 to 1.39 (m, 4H}; 1.42 (s, 6H); from 1.44 to
1.55 (m, 4H); from 1.62 to 1.77 {m, 6H); 1.89 (m, 2H};
2.04 (m, 2H); 2.37 (m, 2H); 2.85 {m, 2H); 3.11 ({(broad
s, 2H); 3.69 (broad d, J = 12.5 Hz, 2H); 4.31 (4, J =
25 12.5 Hz, 2H); 5.3% (s, 2H).

EX 16: (1—(2—{[(38,5aS,6R,8aS,9R,1OR,12R,12aR)—3,6;9—
trimethyl-10- (trifluoromethyl)decahydro-3,12-
epoxy [1,2]dioxepino [4,3-1] isochromen-10-yl]loxy}ethyl) -
30 4—{{[(BS,SaS,GR,8aS,9R,10R,12R,12aR)—3,6,9—trimethy1—
10-{trifluoromethyl)decahydro-3,12-epoxy (1, 2] dioxepino-
[4,3-1] isochromen-10-yl]oxy}methyl)-1H-1,2,3-triazole
and EX17: (l—(2-{[(38,5&8,6R,8aS,9R,10R,12R,12aR)—
3,6,9-trimethyl-10- (trifluoromethyl}decahydro-3,12-
35 epoxy[l,2]dioxepino[4,3-i]isochromen—lO—yl]Qxy}ethyl)—
5-({[(38,5a8,6R,8aS,9R,10R,12R,12aR) -3,6,9-trimethyl-
10- (trifluoromethyl)decahydro-3,12-epoxy[1,2]dioxepino-
[4,3-1]lisochromen-10-yl]loxy}ethyl)-1H-1,2,3-triazole
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2H) ; 1.43 (s, 6H); 1.37-1.20 (m 4H), 1.01 (d, 6H),
1.00-0.87 (m 2H); 0.97 (d, 6H). EX15:

(3S, 5aS, 6R, 8aS, 9R 10R, 12R, 12aR, 3' S,5"aS, 6' R - 30

8 aS,9'R 10' R 12' R 12" aR) - 1Q, 1Q' <[ (2R, 3R) - oxi r ane- 2, 3-
di yl bi s(net hyl eneoxy) ] bis[3, 6, 9-trimethyl -10-

(trifluo et hyl ) decahydr o< , 2] di oxepl

[ 4, 3-i [WSockl enene] . , H~
~p o-t _O,r a~MO~ 1

35 33 WW3Am rb

a v
tﬂlg %%Putl on "of 158 ny g
of the corrpound EX13 in 2.75 m of dichl or'%) t hane at
a tenperature i¥'%he region of 20C. TFP@"stP‘r’flng is 5
mai ntai ned at this tenperature for about 8 hours. The
reatlonm ture Ls_ successiye
sa eLRaiied %r%%%:ﬁ% $%di Jin b| caf% e soﬁu?éogogh&ma' )

13 1@kRof 3a6s at—ltn:atredthardrué.@us(ps:@cﬂ: lﬂmwhlloml@ecys)o{mﬂ on.

Th [ b ver ' £ :
e ey e B o S AT 2 o

pré§s@ré]l?ﬁéhépﬂﬁnﬁeSLdue obt ai ned i s chromat ographed

on silica gel congitjoned beforehand and,then el uted

in the mixture ane/ Ethyl acetate 8/T9%/5),

(V/V). 70 g zf

EX15 are 15 obt%f ,wa : ‘ :

MS: ES : [MtNa]' 5. 1H NMR spectru at 'zm,lsz on

a BRUKER AVANCE DEX- 400 spect r onet er vl th®

chem cal shifts (8 in ppm - in the solvent

FoRaRol M SEOREELLLRLEEERER AL (8 275g Aak cnen

0.289 ml of propargyl alcohol (10 eq. ) are succe881vely

added at room temperature to a sclution of 0.206 g
(0.5 mmol) of (38,5a8,6R,8a8,9R,105,12R,12aR) -10-
(bromo)decahydro-3,6,9-trimethyl-10- (trifluoromethyl) -
3,12—epoxy-12H-pyrano[4,3—j]—1;2-benzodioxepine 1
(prepared according to Org. Lett. 2002, 4, 757-759) in
5 ml of dichloromethane. The reaction mixture is then
stirred at room temperature for 1 hour 15 minutes and
then 5 ml of a saturated sodium bicarbonate solution
are added. The organic phase is dried over magnesium
sulfate and evaporated to dryness under reduced
pressure. The oily residue obtained is chromatographed
on silica gel conditiocned beforehand in heptane and
then eluted with a linear gradient from ¢ to 50% of
ethyl acetate in heptane. 0.064 g (34%) of the expected
product 8 are obtained in the form of an oil.
Rf = 0.40 in the system (Heptane/Ethyl acetate),
(85/15), {(V/V)
ES m/z=391 MH"

m/z=335 MH"-C3H,O

'H NMR spectrum at 400 MHz on a BRUKER AVANCE DRX-400

spectrometer with the chemical shifts (8 in ppm) - in




from1.20 to 1.39 (m 4H) ; 1.42 (s, 6H) ; from1l.44

to 1.55 (m 4H); from1l.62 to 1.77 (m 6H); 1.89 (m

2H); 2.04 (m 2H); 2.37 (m 2H); 2.85 (m 2H); 3.11
(broad s, 2H) ; 3.69 (broad dg 1 = 12.5 Hz, 2H) ;

4.31 (d, J = 25 12.5 Hz, 2H); 5.39 (s, 2H). EX 16:

(1th2- Hd%rﬁﬁ&iﬁﬁeﬁﬁﬁl 9Bulm-mR]BﬁS@-@6 referenced
trine I-IO trlfluororreth decah

ep8§ ?]& é&n&ﬂ§1?FTﬁ? ¥%d%%d§g3§r] Xy?e#ﬁgFflally

30masked m, 1H); 0.91 {(d, J = 6.5 Hz, 3H) 0.95 (brcad 4,

1021 T Boraier ) abidnydfs 05 o3l 3 Faldehih

5. 2H) 1.32 (s, 3H) from 1 50 to 1.63 m, 2H) from 1.73
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[4+3: I:] Isﬁ@c ongfy 10y lohoxpg meifyl ) 21bh 1, %1 3- imaZQI €8 (m,
and_EX17: ?2 (Q(SS 5aSs, 6 F€8aS 9R | OR 1 i
3, 655t 13+ n%%hy’F 16- (1 r? £ uBFPondthyl Ydethh éiio § 355 and
epaxypl 2] dixnxepi nof 4, 8ad] i soechramemnrkD-y4 |®xyz et bygh )} - 5.57
- (%[ (ﬁﬁ SaS, 6R, 8aS,9R, 10R, 12R, 12aR)- 3, 6, 9-tri net hyl -

trif1doronet hyl ) decahydro- 3, 12- epoxy|[ 1, 2] di oxepi no
- [4,3-i]isochronen-10-yl ]Joxy}ethyl)-1H 1,2, 3-tri azol e

34p) f@tgtpe oH 5\£eEJa'ila'Em§1F'o fﬁ.%s'*and\@)&l]a- EX16 BX17

N=N"a) 17 preparation o

(3R, 5aS, 6R 8a2S, OR, 10R, 12R, -

12aR) - 3. § '{D met hyl -1 0- (pr Ap-1 -yl oxy)-10- 5
(triflugrREt Hy )deca'hydro xy[ 1, 2] aToXeprho-

[4, 3-1] et “@. 266 m of

hexaf | uororxo (5 eq ) andﬁtﬁ‘eﬁ“ﬂ.lo 0.289 m of
propar gyl al cohol (10 eq.) _ape succe vel y

room t effp e to a sql n of

of (3S, GASH6R#aS, 9R | 2aR)(f

( br onp) d&tHA oe‘f,\G Sk ARLYY | - [Oo d'f"lfaor:o syl V-

3, 12- epoyy® 12H py QHTON23- g1 2- benzodl%{ep ne 1HY %
EXt18 EX17 "N—N

257 mg (0.610 mmeol) of compound 5 are added to a
solution of 119 mg (0.305 mmol) of the compound 89 in
2.5 ml of ethanol at a temperature in the region of
20°C. The stirring is maintained under reflux for about
48 hours. The reaction mixture is evaporated to dryness
in a rotavapor and the oily residue obtained is
chromatographed on silica gel conditioned beforehand in
dichloromethane and then eluted with a linear gradient
from 0 to 100% of the mixture B [(Dichloromethane/Ethyl
acetate), (96/4), (V/V)] in A (Dichloromethane). 43 mg
(18%) of the expected product EX16 are obtained in the
form of a white solid and 17 mg (7%) of the expected
product EX17 are obtained in the form of a white solid.
EX16:
Rf = 0.26 1in the system (Dichloromethane/Ethyl
acetate), (96/4), (V/V).
ES m/z=834 MNa*

m/z=812 MH™
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15 (prepared according to Org. Lett. 2002, 4, 757-759)
in 5 m of dichloronethane. The reaction m xture is
then stirred at roomtenperature for 1 hour 15
mnutes and then 5 nl of a_saturated sodi um _
bi carbonate solution are added. The organic phase is
dried over magnesium 20 sul fate and evaporated to

d d re. The 0ily residue
ChTRS Rl IS S 2hr 200ed MO8 Fi BRURAR AWHIER oRBH-400

befpeekandeterhopitdnet had chiehdradl ustert i t maﬁlhit REM) - in
et e te i e
8%‘%&6%%‘}%@ SRl ed%%?%r% LcTeEenFRced at 7.27
ob#&i n HEPEHRENDE arfoi I30F¥: = Ordd i O.tMe to 1.70
SV%@&&E@@W'&%@&&V' acmgm) 0 50285@35\%%(&/ T ES 7 0 2z,

spéctrun1af

335
4oéHf/rL|z°oﬁ8 gEZBRéR daVANCE DRX-B0 3Bhect rohefer aHih 1.43
théscheHﬂcaFfsblghs ©81) |n3uu9)hﬁggﬂfﬁnéig?7zgﬁve@ﬁ 2 .84
dlnﬁth%h 2" Qﬁl %ng (8 885 parfion 14-40 to 4.60

n1at t é te
maéTRed M, ; m) 710 94,(01: & —15 5 mzz 351);) :0. 8504broad 7 -

?n%225£%§_51ﬁ¥ ?F%03k§ 2? oﬁ1i ,1ggg%(§$5%g0?,4§H .

from1l.73 to 1.90 (m 3H); 2.03 (n1 1H); 2.21 (m
ﬂﬂxli 68(rn 1H) ; 3 52(t, J = 2.5 Hz, 1w ; 4 30

( = 2 5 %n% 4.51 (dd, = 2.5 and
16. 57 l(ls t%&ﬂ) s:f[@t%ry sf@w@lomr@m@wmthyl
ofaEQ:L@t@hd E9<6U74 F(MMO ""CFAIN, H " HHH

ES m/z=834 MNa*
m/z=812 MH*

'H NMR spectrum at 500 MHz on a BRUKER AVANCE DRX-500
Spectrometer with the chemical shifts {§ in ppm} - in
the solvent chloroform-dl (CDCl3-dl) referenced at 7.27
at the temperature of 303K: from 0.55 to 1.70
(partially masked m, 16H); 0.90 (broad d, J = 7.0 Hz,
9H); 1.01 (broad d, J = 7.0 Hz, 3H); 1.39 (s, 3H); 1.44
(s, 3H); from 2.30 to 2.423 (m, 2H); from 1.97 to 2.09
(m, 2H); from 2.28 to 2.42 {m, 2H); 2.80 (m, 1H); 2.90
{m, 1H); 4.11 (m, 1H); from 4.42 to 4.63 (m, 3H); 4.40
(d, J = 13.0 Hz, 1H}); 5.04 (d, J = 13.0 Hz, 1H); 5.11
(s, 1H); 5.24 (s, 1H); 7.61 (s, 1H).

Antiproliferative activity of the products prepared:

The products according to the invention have been the
subject of pharmacological trials which make it
possible to determine their antiproliferative activity.
It was determined by measuring the inhibition of cell
proliferation of HCT116 cells. The cells are inoculated
in a c¢ell culture medium at a concentration of
10 000 cells per well, in 0.17 ml of medium, and 20 nl

of test product, at wvarious concentrations, and 10 ul




jog.. 10 HO ..... f.p FsOHO~-HO IC~ EX18 EXI ?

N=N 257 nmg (0.610 nmol) of conpound 5 are added to a

15 solution of 119 ng (0.305 nmol) of the conpound 9

in 2.5 mM of ethanol at a tenperature in the region

of 20C. The stirring is maintained under reflux for

abeuft mﬂ/ﬂw;rsa TheetaCtioo] m >(11lwroe I B isAngpor at edpte@ific
dr avaper th ue obtaln
It 0r B e ORTE cNeflel febRAetrgiEY * rottrence
beN@ﬁéﬁ@ndoatnch diB6Bloendiet hane addechenamd utdgrni tiheacells

[ r | fir o 1% the m xture B
[(%%%hlglrlbglgr?g?%gng%?hmy% g S 2096/4), (VIV) | in A

>(Dichloronethane) . 43 ny (18% of the expected
pr oG umEXh8ear e£gbt atRed dum tbee 2% £ orpOf1a Wailllg: DMEM

solid.and 17 79 t he expected product EX17 are.,
obFEAHEF i n? tgg“”; ﬁn-sﬁuaawee sof P8 & RPenlCl%hnr
o 260 not'he systeapn qiyeht onadetiwne Byl faacat at®)f serum

ES.mi z=834 MNa+ m z=812 M4 36 1H
el sl%‘eect&rgum LR on 4 BROKER AVANCE DRX- 460

l0spectroneter with the chem cal shifts (6 in ppm - in

t h%f%%lrve@é G\, 0f or g dls 1 g@g&%a@l refer 3{@%@'&1dlne is

7.27 at. the tenperature of fronwO 75 to
(p&PPP&Pﬁy nﬁ%kedin111€H}d OSQQH?be%HlGn J coungeyy 1450

9HM1CQf%%tébMQﬂ%agbT&i&ﬁ&()Tﬁé ﬁ%ﬁulﬂ%4ﬂ £se ak%ressed in
ZFEPmQ(%?u%Qﬁ “m nﬁie %HFOéY %antakyer g%ﬁ§ge of

154, gﬁowmh4ﬂﬁhihldﬂnn25ﬂ9 by?fltﬁt Ekubtkadk ibry ditd ; mean of
>. Qﬁe(%g§% T éﬁ%é@ﬂ{%fjéﬂe wé&f& &fthéﬁ& célzg ésand then

Yy d1v1d1ng by the number of cpm of the wells of the
untreated cells C comprising 20 Ul of medium feor

dilution of the product containing 1% of ethanol
20 (GI% = (R-B) x 100/C%).

The IC50 wvalues are calculated with the aid o©of the
equation 205 of the XLFit software (IDBS company, UK)
by nonlinear regression analysis using the Marquardt

25 algerithm (Donald W. MARQUARDT, J. Soc. industry appl.,
vol. 11, Ne. 2, June, 1963).

The products have an IC50 on the HCT11é cells generally
of less than 10 uM and preferably of less than 100 nM.

- 30
Examples IC50 {nM)/HCT1lle
EX1 47
EX2 : 23
EX3 21
EX8 30

The products according to the invention may therefore

be used for the preparation of medicaments.
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EX17: TLC Rf = 0.32 in the system

(di chl oronet hane/ ethyl 15 acetate), (96/4), (V/V) ES
nm z=834 MNa' m z=812 MH 1H NMR spectrum at 500 Mz
on a BRUKER AVANCE DRX-500 _spgctroneter with the
chem cal shifts (Sin ppm - 1n 20 the solvent

chira,f 0By diGdCL3s dhot REST BRCEE Alaghetch Al tHE subject
terrperature of 303K, from0.55 to 1.70 (partially

meSkedh® 1TgBRticR dF MIDRPRENLS -C‘?m@’-’%-ﬁlngg?-opr?déit of

gbfaadluda 5130709 ?h4353i‘4ﬂ1tﬂ01395fé1$t %]'-ﬁgt'%lle44§t(tg&‘ar25w1th a
. . ; o . to .

Cnbhsphia8efiy 3051957 880l LBl Al Ly B0 Hydrad2oer a

(mpoliipted. 11 (m 1H); from4.42 to 4.63 (m 3H); 4.40

(d, J =13. 0 Hz, 1H) ; 5.04 (d, J = 13.0 Hz, 1H ;

5.11 (s, 1H); 5.24 (s, 1H): 7.61 (s, 1H. 30

AnEhEFsl inediganentet |f\;mtdy wiet Ha prﬁH@P¥ pragRE®Rlly in

Thenhpr egdgtgeacCekdi-Rg ke t he i nventi on have been the
subj ect of pharmacol ogical trials which nmake it

possible to determne their antiproliferative
actrhei b)tes&atl hthdeﬁ:ertmermfd&)e NeElsA d N0t b htehe use of a

i nhi bldtl n Hrol |(1;Ielr at ely of HCT116 £e % £

coPraakeE”, B cimemfla G alASE, Pnk s MatniRvhirs o o
comgémtamﬁn@n u@fefujlo ﬂmﬁ ma@mra V\patholcngﬂcar pbndfition
”EQhammdyéiégkt %9561 Eggr fag %ﬂ%dﬁgi of formula

concentrati ym dirne

[ méEhyl fqnc:]tk(qowagﬂeaf/amturesp@éu f & c medkganent 4peggul for
mCk i-8HBE hgNERMRERGNNOl ogi es reference NEC568 batch

3550- 001) are added, and then the cells are incubated

at 37C and 5% C02 5 Mediumused for the culture of

HCTh&6 ;medeéent DifMerteidinine2 soM tehteamte, R0 hekmof a

PERLSLLAN. o200 kil SUrent o n an 1IMNEE be o

serum nol
medicament useful for treating pathologies where new

vascularization or angiogenesis occurs inappropriately,
. that 1is to say in cancers 1in general but also in
specific cancers such as Kaposi’s sarcoma or infantile
hemoangioma, and also in rheumatoid arthritis,
ostecarthritis and/or its associated pains, and
inflammatory  bowel diseases such as hemecrrhagic
rectocolitis or Crohn's disease, eye diseases such as
age-related macular degeneration, diabetic

retinopathies, chronic inflammation and psoriasgis.

Angiogenesis is a process of generation of new
capillary vessels from preexisting vessels. Tumor
angiogenesis (formation of blood neovessels), essential

for tumor growth, is also one of the main factors in
metastatic dissemination {Oncogene. 2003 May 19;22(20):
3172-9; Nat Med. 1995 Jan; 1(1): 27-31).

According to another of its aspects, the present
invention relates to pharmaceutical compositions

compriging, as active ingredient, a product according



10 After 96 hours, the incorporation of 14C_ thym di ne
is counted in a liquid scintillation counter 1450

M crobeta Wal lac Trilux. The results R are expressed
in cpm(counts per mnute) _ang converted to
percentage of 15 growth inhibition G % by first

subbr aghengihbeniean . of ThkBe nyARemaebueRERef EBRpositions
wel | s _wi,t hout ce ]f_s B. and éhen h‘g%/ di vi di ng by the 3
nufiB8Fadft cpth ofttREEWEFI s9BFSt (it r c&ffs Broduct

coaprosdigg20 tgd ofheedinfeheiondi lad i o8 obhbheaceutically

pr ai nj 1% of et ol .. 20 (Q% = (R B) .
10%?l g%) t 8?’?3 I%Eg\/alaug%y(%%é%alocrul 4t & lv-\\/lraﬁwe(tﬁg at|>%ldE said
5 of prhducsquaandnaosledst hengl Fhamsuieswticdl DESacceptable
copRanyieWK). by nonlinear regression analysis using
the Marquardt 25 algorithm (Donald W MARQUARDT, J.
Soc. industry appl., wvol. 11, No. 2, June, 1963). The

p][ oduct Q?Eavefgaia@éaggn bhe Hglﬁéképclehb&ogﬁa@gil |16M> their
of less an, gM.an refera ess an n
30PE§‘£FPSF8§“|1€§6 ( ARFA 1%%“9%“‘?17 tiBo C{?flr@@g E‘PMQ of
10 EXads@niberptdduct Sraccordiengusaallheekniedenos nefich are
LherRBhareo BE.Used Lanahhe AreRarat,on of medi caments.
38 us, a I'ng to of i

cor anot her S ‘aspects, the
subject of the invention is nedicanents conprising a

productraf JSrmdaddidcdr abmochid ohsal brof chhe present
latter with a Egar maceutj cal |y acceptahle acid, or

a

. hydP¥e8tePna 5LSH vatcé‘?alrfhesesﬁ@&i%\’@ﬁtrs fi AHbgEEapgous,
15t hehapymuespearal | yintratdeods at geplicefl ,canc®fal 10 intra-
Thg Br %segt i nventi_on th(ir efore rel at es tf t he_use of

a racheal, intranasal, Lransderma or rectal
administration, the active ingredient of formula (I}
above, or its salt, solvate or hydrate, may be
adminigtered in unit form, as a mixture with

20 conventional pharmaceutical excipients, to animals and
te human beings for the prophylaxis or treatment of the

above digorders or diseases.

The appropriate unit forms for administration comprise
25 the forms for administration by the coral route such as
tablets, gsoft or hard gelatin capsules, powders,
granules and oral sclutions or suspensions, the forms
for sublingual, buccal, intratracheal, intraocular or
intranasal administration, the forms for administration
30 by inhalation, the forms for topical, transdermal,
subcutaneous, intramuscular oxr intravenous
administration, the fofms for rectal administration or
implants. For topical application, the products
according to the invention may be used in creams, gels,

35 ointments or lotions.

By way of example, a unit form for administration of a
product according to the invention in tablet form may

comprise the following components:
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product of forrmula (I) for the manufacture of a
medi canent useful for treating a pathol ogi cal
condition and nore particularly the use of a product
of formula (1) for the manuf ggture of a nedi canent
useful for 15 treating cancer. The present invention
also relates to the use of a product of fornmula (I)
e manufacture a. nmedi canent useful for
treérfbgﬁlﬁtpgfzﬁglrgdflgs%\%épg AEWERE APas cul ari%at i ofF or
anlrogetiedi s occurs inappropriately, thai23i S75 an$ay
incgggegk |laog%n% alluglut also in specific ncers
suc S sarcoma or infantile hem)ea‘n
anél’-oﬁpsétﬁﬁchheunat oid arthritis, osteoart%hrot nmg

anﬂ&@&okﬂ;ﬁr@%ﬁﬁxb%hﬁCQQ'IQELOs%nd 25 i nfl ammptor y, °We'
di seases suc hefnorrh agl c rectocolitis or Cr 's

di YBgEES1b)eSP8&as6s such as age-rel at ed 3rr-5i2:ulf@‘
degeneration, diabetic reti nopat hi es, chr oni c

in mrat i on and Las S. eneS| S

prf‘;%:lgss or?a)@e%&aﬁ bht ot AEwC ac?fpc'fg refeve]%%%ll‘%rfr%’m lower
pr degageEnpves sgscophimare aeglchge@esageéfcrtdmwdﬁn 8kpart
bl epd neQLE t

al sogrgngﬂé égﬁé]%rrglfﬁst gegt (ﬂer}i{llon tas(f I?éjcng to'the usual
di B¥8ATAGEI ot Encesaee 20D8oMNyate; 22¢ 2@ach 3Batient is

31&8t8rm5§éd“@9 1995 Jase i Vel é%ﬁ RCLOLEiNg EQe of

her ,of its asp the present |nvent| on reI ates
%‘ﬁé?hﬁ‘é%ﬁﬁ@ﬁr Eg‘ﬁpa@.ls%n@ndcm.@srrgon% ektfhe said
I ngaetleent, a product according 39 to the invention.
These pharnaceutical conpositions contain an
effective dose of at |east one product according to
t h’éh4E nvisre et orinvesttaromc ewdaald ing aceeptablaesal bf  its
hygeate orsfesolAl £ Ol e sal %b%éh%odgs%t £208:8he  the
I eas g

one p har maceuti ca y accept exCi pi én
saPACRRAULPPL &AL s B @Her@n beoral nyhdeht hecpmprlses the

phadae st Fsed oflpSegeaf pamiand t be desidmd Jode Wose of &

product according to the invention or one of its
pharmaceutically acceptable salts or its hydrates or
solvates.

The products of the present invention may be
administered alone or as a mixture with other
anticancer agents. Among the possible combinations,
there may be mentioned:

s alkylating agents, and in particular
cyclophosphamide, melphalan, ifosfamide, chlorambucil,
bugulfan, thiotepa, prednimustine, carmustine,

lomustine, gemustine, steptozotocin, decarbazine,

temozolomide, procarbazine and hexamethylmelamine

* platinum derivatives such as in particular cisplatin,

carboplatin or oxaliplatin



10

15

20

25

10 admi nistration fromthe usual excipients which are
known to persons skilled in the art. In the

pharmaceuti cal conpositions of the present invention

for oral, sublingual, subcutaggous, 15 intramnuscul ar

I ntravenous, topical, local, intra tracheal

i nfr anadbioticansgentsl sorch eesal in agmintiistulatd oblebhgcin,
act. i ' edi .of fornmula (1) above, or its salt,
soﬁéé?g&ggﬁhyggg%éPoﬁg§lﬁe admini stered in unit form

as a mxture with 20 conventional pharnmaceutica

exei Bhefhs crbeudni Bal S 288d+st 0 BupmN bgikngsifor Lhericylar
prophyl axis or treatment of the above disorders”or
di§é§éé§$t1ﬁé:appﬁ@MWQQmﬂ$inﬁ¢ f orimdémine, vinorelbine,
adpij at| rks 25 the for for
adgkﬁkgg%aékgﬁlggg%ﬁg %Pa %Pgﬁséx?&gﬁ as tablets,

soft or hard gelatin capsul es, powders, granules and

or al afiehuht9BsigesSUSRERSI ABS, 1hhephPEMBU1Ee" doxorubicin,
sublingual, buccal, intratracheal, intraocular or

i nEpRRA%EP1gdRA ni stdaribicinhe E@dmmliiorin, mitoxantrone,
adﬂBQBﬁBE@EEH@ 30 by inhalation, the fornms for

toprcal, transdermal, subcutaneous, intranuscul ar or

I ntravenous admnistration, the fornms for rectal

adem grstupat iDN @@ 0P| b Si sbPEr4 88k Cu@PPlizCabiPoside,
the products according to the invention may be used

i ntEreBREIAGel 5, @MIBCELREAENt 3TBROFBERBAS. BYPREPCEn  and
exghpl8exa unit formfor- -admnistration of a product
according to the invention in tablet form may

conprise the follow ng conponents: 40 Product

aceof tuogopprihedingent i e6ch0. Oafy HhPDLEBLuR28i TS NUUFT,
Crgfcarnellose sodium 6.0 ng Corn starch 15.0 ny

Hy bt SX9Pt3pYPmet hyl cel | ul ose 2.25 nmg  Magnesi um

stearate 3.0 ng There may be particul ar cases where

h'ghéﬁtgﬁiﬁgmgﬁalogues such as 5-azacytidine, cytarabine,

gemcitabine, 6-mercaptopurine, 6-thioguanine

* adenosine analogues such as pentostatin, cytarabine

or fludarabine phosphate
* methotrexate and folinic acid

¢ various enzymes and compounds such as L-asparaginase,
hydroxyurea, trans-retinoic acid, suramin, dexrazoxane,
amifostine, herceptin as well as oestrogenic and

androgenic hormones

* antivascular agents such as combretastatin
derivatives, for example CA4P, chalcones or colchicine,
for example ZD6126, and their prodrugs

¢ kinase inhibitors such as ertonilib or imatinib

‘e biotherapeutic agents such as antibodies such as

rituximab, bevacizumab, cetuximab, trastuzumab or

alemtuzumab




dosages are appropriate: such dosages do not depart 5
fromthe scope of the invention. According to the
usual practice, the dosage appropriate to each patient
is determined by the doctor aecarding to the node of
adm ni stration, the weight and the response of the
sakdprpathentne 10hibe tpresenich AveRdreRzcaGE0r ding to
anot her of its aspects, also relates to a nethod of

tréatung aneo peddolione eso ndbeiBigd ahayecwhpblinds of the
ggrlses the admnistration, to a patient, of an
ef

EEFDE JLBYSBFIan1svhrlpdifet TacHGtdiony toeek@ent. These
I N¥eBLLEARREE ON itge Ph y a
salts or I?E hygl}ag{ es %? d\@?@'slgﬂé}ﬁééi pr o%%@?ié@?eousw'
théepﬁﬁééﬁﬂYIn@gntﬁﬁmuamﬁﬂailyQO arha nistedteflet ONRidI  be
as xtu e th oth anti cancer age nts Anon t he
pogglgke c% %hgth HH%%%?rﬁﬁFQﬁg t§dneEye glsease to
al kgl ateagedgent s, and in particular 25
cycl ophospham de, nel phal an, ifosfam de, chloranbucil,
busul fan, thiotepa, predninustine, carnustine,
| omusti ne, senustine, steptozotocin, decarbazine,
t enozol om de, procarbazi ne and hexanet hyl nel am ne
pl ati num derivatives such as in particular cisplatin,
30 carboplatin or oxaliplatin 41 anti biotic agents
such as in particular bleonycin, mtomycin,
dacti nonmycin antimcrotubul e agents such as in
particular vinblastine, vincristine, vindesine,
vinorel bine, 5 taxoids (paclitaxel and docetaxel)
ant hracyclines such as in particular doxorubi cin,
daunor ubi ci n, idarubicin, epirubicin, mtoxantrone,
| osoxantrone groups | and Il topoi sonerases such as
et oposi de,




10 teni posi de, ansacrine, irinotecan, topotecan and
tomudex fluoropyrimdines such as 5-fl uorouracil

UFT, floxuridine cytidine anal ogues such as
5-moagpbirdinel3syt arabi ne, 15 gentitabpoe/FR2007/000585

- 6-mer captopurine, 6-thioguanine adenosine anal ogues

10

15

20

25

30

such as pentostatin, cytarabiﬁ% “or fludarabine
phosphate nethotrexate and Q k ic acid various
enzymes and conpounds such sparagi nase, 20

hydr oxyur ea, trans retinoic acid, suramn,

de razoxa pt

oestrogé‘n|rb§madlr11‘?E g%ggg Oﬁgﬁiﬁgmﬂng]eseﬁgﬁév%% E general
agent s fashuas démbretastatln derivatives, for
exanpl e CA4P,. chal cones or col chicine, 25 for exanple
ZD6126, and thgir prodrugs kinase inhibitors such as
ertonilib or wfatinib  biotherapeutic agenys, such as
ant i bodi es sud rituxi mab, bevaciz get uxi mab,

trastuzu uzumab 42 pr ot ea Qi bitors
such as bojst bt i s al so possi bt hiine t he
conpounds e@cnt i nventi on®™md h a\radiyat i on
treat nent . eMnmﬂsrmybe.od ne&%

si mul t aneously, \€ifarately or seq"“ngla I The
treatnent will be =dapted b the praftitioner

according to the di se t d. WO
2007/ 116135 PCT/ FR2007 é CLAIMS 1. A
product corresponding to ¥ ol 'hg gener al ()

formula (1): 5 Hy

in which:

a) A is a divalent group chosen from ~-S-, -80-,

-802-, -NRa-, -N"(0O")Rz-, -CONRa-, -NR.,SO,-, -CO-,
-CO0-, -NRaCONRp -, -NRaSONRy, -, -0OP(0) {OR4) O-,
-QCONR; -, -QC00-, -0-, —C_(=N*ORa) -, or an
epoxide, (Ci-Cg)alkylene, (C1-Cs) alkenylene,

(C1-Cs)alkynylene, (C3-Cg)cycloalkylene, (Cu-Cg)-
cycloalkenylene, arylene, heterocarylene or
heterocyclyl group, it being possible for these
last nine groups to be opticnally substituted

with one or more substituents R, or Ry;

b) X; and X; are identical or different, and are

chosen from N, ©C, §;

c¢) By and B, are identical or different and

represent a - (CF3) p=Re in which Re is
independently F, (C1-Ce)alkyl, (C;-Cslalkenyl,
(C1-Cs)alkynyl, (C3-Cg)eycloalkyl, (Ci-Cglcyclo-
alkenyl, aryl, hetercaryl, heterocyclyl, -COR,,
-COOR;, -CONR3;R;, -OR; or -8R;, it being possible
for these groups to be opticnally substituted




4;1 Hfop, OBOHON!I" JATf~) "4\ (CZn" (CHO

in which: 10 a) Ais a divalent group chosen from-S-,

-SO, -S2-, -NRa-, -N (O )Ra-, -CONRa-, -NRaSO2-,

-CO, -C0OO, -NRaCONRb-, -NRga®2NRb-, -OP (0) (OR))

0-, -OCONRa-, -0COO, -0-, -C (=N-OR/) -, or an

(epoxi d)e, | (kGitFG)@Mybenenox(éllsﬁﬁbsah}seenteng.i ¥ Ry, which

Cl-Co6) a e ene

cycl oal kenéfé gd E\tgﬂ ‘fjefr)% %'fte’n %C? fBL the value

het erocycl ¢, gr 0urp,3 it be| ng possible for these |ast

nine groups to be optionally substituted wth one or

nmore substituents Ra or Rb; 20 b) X1 and X2 are
S5identicdl Br @ dendreaddemtd cadhorendifdprrnto,argl have

c) Bl and BRaeak@1ludentigal zor zdifhf @rent and 25
represent a -(CF2)p- RC in which Re i's i ndependent |y

F, (Cl1-C6)alkyl, (Cl-C6)alkenyl, (C1-0C6)alkynyl,
( C3- CS)QVCRQaMMﬂ IRﬁCé1€B)£&§ﬁ©1ca1keﬁyldlﬂfakent and are

het er oar yl eter Lyl Rl R2

Mok ont Y GipdBRRRARAERY, crasd erom R alSdi s (615 o)
10 be optionaklfydubst (Ctﬂtcedalkyl\nﬂﬂb) 8ne or((refe) alle NRiRz2,

substit uents r ar | _

di fferent, arcflr\)act’9 aﬁgf]hé[%al ue Tc d@mal%@nqus nl and Ce)

n2 are |deﬁt1ké’&[>’1@r @ithtler ertetanpaaile t HeFal ggcdoalkyl,

1, 2, 3 or (é&,-€)) ﬁrczaigdlﬂh}alre hQ@@Eb@?El?!L di-fidrer entocor,,
and are m%%%ende%o%{ chosen_from

oge
C(C1508) - 1698 kyT COOF ot CT AR - CBERa, ~NRILOR:, -SRi, -
15 - (C1- C6) al BpLRNRIRA;

f) Ry and R, are identical or different and are

independently chosen from H, (C1-Ce)alkyl,
(C1-Cs) alkenyl, (Ci-Cgralkynvl, (Ca-Cg)oyclo-

20 alkyl, {Cy4-Cgleoyecloalkenyl, aryl, heterocaryl,
heterocyclyl;

in the form of a base or of an addition salt with

an acid, and in the form of a hydrate or a

solvate.
25
2. The product of formula (I) as claimed in claim 1,
characterized in that B; and B, are identical and
are CF;.
30 3, The product of formula (I) as claimed in claim 1
or 2, characterized in that X; and X; are identical
and are Q.
4. The product of formula (I) as claimed in any one
35 of claims 1 to 3, characterized in that A is -8-.
5. The product of feormula (I) as claimed in any one

of claims 1 to 3, characterized in that A is -S0-.




- (C1-06) al kylaryl, - (C1-C6) al kenyl, - (Cl-C6) -

al kynyl, aryl, heteroaryl, (C3-CB)cycl oal kyl,

(C4- CB)cycIoaIkenyI het erocyclyl, -OR1l, -OCOR1,

- COR1, - COOR1, CONRIRZ -NR1RR, -- NRI COR2, -SR1, - 15

302R1, -CN; f) Rl and R2 are identical or different

?g? %rﬁ )eThiaE@ﬁ:ﬁﬁﬁﬁQrgtbﬂ fbr@ﬁamafrﬁmﬂcghs()alaﬁfikdglﬁ.ﬁ ,any one

al al_ kyn Q

ool BEaSERImEy &1 BRI Ben St B RE Y TR RO e & 18 ~S00-.

heterocyclyl in the formof a base or of an addltlon

salbt w d farym t r

Sl iy Rl GBdchpnile (GNT S0 FIBKGER( O Prady one
5in claiafl, clahas acl erized /i nchﬁﬁﬁcBiraﬁQdellar ghat A 1is

i denti caly @gg are CF3. 30 3. The product of formula

(1) as clalned inclaim1l or 2, characterized in that

X1 and X2 are identical and are 0. 4. The product of

foemrJ]I aThk) ;ﬁf‘odéio?u nefl EBranyaone) 38s of:liahaeds ih t@ny one

3, C ar a terlze [ A .S e ct, of

formul a® fn% I'f ﬁ%ﬁﬁﬁ?t%ﬁlzﬁajh%pﬁﬁgg % and 12
lOcharactarezedenmlbhataAdIQaVSOthe4&ah&e Bhe 3prraddct of

formula (1) as clained in any one of clains 1 to 3,

characterized in that Ais -SO2-. The product_ of
f oPrul aThe) Rredict nefl faramMyaond)s aF Elaimed) ith any one

charact gfi zefzimsthat t8 1§, -MLHBreriGedhenpredaet it is
of formula as clained in any one of clains 1 to

7, charS@P@%Pzéaomn that nl and n2 10 are identica
15 and have the value 2, 3 or 4. 9. The product of

formul a (Ig S. C n..an n 0 a

=\, "R, -

characeari G5 5 éf%gE9a$ ofYoR) For, {,5kaLng 4,18 B
8’ aS 9 R,10'R, 12 R 12'aR)-10,10'-[thicbis (2,1~
ethanediyloxy) ] bis [decahydro-3,6,9-trimethyl-10-
{triflucromethyl) -3, 12-epoxy-12H-pyrano[4,3-]] -

20 1,2-benzodicxepine;

- (38,5a8,6R,8a8,9R,10R,12R,12aR,3'5,5'a8,6'R, -
8'ag,9'R,10'R,12'R,12'aR}-10,10"'-[sulfinylbis-
(2,1-ethanediyloxy)]bis[decahydro-3,6,9-

25 trimethyl-10- (trifluoromethyl)-3,12-epoxy-12H-

pyrano[4,3-j]-1,2-benzodioxepine;

- (38,5a8,6R,8a8,9R,10R,12R,12aR,3'5,5'a8,6'R, -
8'as,9'R,10'R,12'R,12'aR) -10,10" - [sul fonylbis-
30 (2,1l-ethanediyloxy)]lbis [decahydre-3,6,9-
trimethyl-10-triflucromethyl)-3,12-epoxy-12H-
pyrano[4,3-7]-1,2-benzodioxepine;

- (35,5a8,6R,8a8,2R,10R,12R,12aR,3'8,5'a8,6"'R, -
35 8'a8,9'R,10'R,12'R,12'aR)-10,10"'-[thiokisg(3,1-
propanediyloxy) lbis [decahydro-3,6,9-trimethyl-
10- {trifluoromethyl) -3, 12-epoxy-12H-pyrano-
[4,3-j]-1,2-benzodioxepine;




chosen from 15 -

(3S, 5aS, 6R, 8aS, 9R, 10R, 12R, 12aR, 3' S, 5" aS,6' R, -

8 aS,9'R 10' R 12' R, 12" aR) - 10, 10' - [ t hi obi s(2, 1-

et hanedi yl oxy) ] bi s[ decahydro0-3¢6,9-tri net hyl -1 0-
(trifluoronethyl)-3,12-epoxy-12H pyrano[ 4, 3-j]- 20

1, 2- benzodj X EPRUNER -8aS, 9R, 10R, 12R, 12aR,3'8,5'a8,6 'R, -
(3S, SaS, 6R, 8 N R -
(35,535, O o, W25 Bo 0 58561 Hasinyabis
(2, 1- et han&di 34 propdrikd] demahyldr bs Blés@hpdro-3,6, 9-
trinmethyl-J 0 BPOXYs 125t 12H~
pyrano[ 4, 3%ﬁdégﬁg%gﬂiog?§%?%9é?ﬁé% A SpexyYT

5 (3S, 5aS, 6RBEDR DR 19R %ﬁm%@@@%@@m
8 aS,9'R 10' R 12' R 12' aR) - 10, 10' - [sulfonylbls- 30

(2, 1- et hanedi yl oxy)] bi s[ decah dro 3, , _
F et hy e 19951 ot T, B3 h238 10528, 6 R, -
E)yrano[4 Fids 9 R b:em'zmptlm@e,plmeam 10, lD‘-[sulfonylbls—
3S, 5aS, 6 S, 9R 10R 12a 3. 3
8 as, 9 R 1 J&rc?-’é’aff&ﬁj% g TS% %“2 33 . 9-

10 propanedlydK»@@ﬂhykﬂIﬂxﬁﬂm&ﬁluQxﬁméﬁhYlhf@h¥2 epoxy-12H-
10 (”' f L@Flf)ég% w!3-3 1g- fﬁ&ﬁz&@i‘b:@&ﬁﬁﬁ‘@

odi oxep i ne:
(38 5aS 6R, 8aS, 9R, 10R, 12R 12aR 3'S, 5 aS,6'R, -

?éaf’ 9 R 103%51% %ﬂzsb@s?)%ﬁ.ol%@ rimi Samyt s S5 a8, 6 'R, -
ro edl (0),4 | S eca
trlneghyf (ﬁ%¥é|31%¢ H§13¥ gb %€o£9 1 Bepyobis (4,1~

15 pyrano[ 4, 3m4ﬂaﬂe&&#&ﬂuyﬂﬂhﬁﬁepdaeahydro 3,6,9-trimethyl-10-
(3S, 5aS, 6 S 81 R a1
(35,525, ST SR AR 128053 S, 509 Sefbrrano 4, 2-3)
(3,1- propéhé&@ﬁm%@@&DX#Eﬁmécahydro 3,6,9 10

trimethyl-10- (trifluoronethyl) , 12- epoxy- 12H
pyrano[ 4, benzodi oxepi n

3- ]
(3S, 5aS; 6R “8&355 5#& IR, @L&Rﬂai%a%ei@sl%% B2aR) ~decahydro-
20B a5, 9' R I KR dAxRuetiaR) -19; 101 f1hbobhsfUdyly -3, 12 -epoxy-

12H-pyrano{4,3-7]-1,2-benzodioxepin-10-yl]oxyl] -

N-[2~[[(3R,SaS,6R,8aS,9R,10R,12R,12aR)?

decahydro-3,6,9-trimethyl-10- {trifluoromethyl) -

3,12-epoxy-12H-pyrano[4,3-3]-1,2-benzodioxepin-
25 10-ylloxylethyl] -N-methylethanamine.

10. The product of formula (I} as claimed in any one
of claims 1 to 3, characterized in that A is
chosen from -NH-, -N(CH,-C(0O)O-CH,-CH;}- or -N(CH,-

30 COCH) -

11. The product of formula (I) as claimed in claim 10,
characterized in that n; and n, are identical and
have the wvalue 2.
35
12. The product of formula (I) as claimed in any one

of c¢laims 1 to 3, characterized in that A 1is

chosen from (C;-Cs)alkenylene or epoxide.




15 but anedi yl oxy)] bi s[ decahydro-3, 6, 9-tri nmet hyl - 10-
(trifluoromethyl)-3,12-epoxy-12H pyrano[ 4, 3-j]-
1, 2- benzodi oxepi ne; -
2-[[ (3R 5aS, 6R, BaS, 9R, 10R, 12Rs%2aR) - decahydr o- 20
3,6,9-trinmethyl-10-(trifluoronethyl)-3,12-epoxy-
&Ei[rlgp%/{ang[ gradp}:tloif hf@"rzf@ﬁjl DOXEPI Nad Ocyéir@e@] in claim 12,
asS, 6R, _BaS,.9R 12R 12

decahyd%g‘ fLFI 11 SRt (flhfain%orn&neatrh IJ}dentlcal and
3, 12-ephaye12h|epyaéne[4 3-j1-1, 2- benzodi oxepi n- 25
10-yl ] oxy] et hyI ] - N- et hyl et hanam' ne. 10. The product
of fornula (1) as clained in any one of clains 1 to

5 3, 18har Fbeemizasidtn ehaformuda cHoseds f péaimgA in any one

- N( CH2- G@@&%s%)t&f 37 N(ChBrad0e 6PN - idl.tHAY A is

product of fornula (1) as ¢l ai med i.n cl.ai m_10,
char act EPPFER EROPhat P -ard n2 &ré itddAEOd& - and

have the vaI ue 2. 35 12. The product of forrmula (I) as
cl ai f I ai r eriz
th ﬁ%’ggﬁ%fr% %aﬁ eny? e%i;gjolﬁgépox g?akﬁ 14
10 47 13 clﬁheapteduczedoflrf othat ang| pnds el @nredlihferanm and
12, characherkzad;npbhal cile 3adui2 1akg identical and
oduct of fo

havethe value 1 . The pr roula (1) as
clainmed in any one of clains 1 to 3, characterized in

that A ithe GRS rom fNERRL 20T (1)1, 25 3ctibiagal €n 15ny one
The prod:éct of, forrmula (1) claimed._in claimil4

char act 8Fi Z8RHWF t hat-9 nl3aﬁ5‘§n2marté dllﬁf'er@ﬁr%%‘bérlzed in
15 i ndependaat| ythawe chbh@ewalfoerl or 2. 16. The product

of forrmula (1) as clainmed in any one of clains 1 to 3

and 10 to 15, characterized in 15 that it is chosen

from --2-31{B6S SERSRBERIFPRIVRIRR 2ARIRE-5, 6. 9-

trimethyl-10- (trifluoromethyl)decahydro-3,12-
epoxy [1, 2] dioxepino [4,3-1] isochromen-10-yl]oxy} -

20 N- (2-{[(38,5aS, 6R, 8aS, 9R, 10R, 12R, 12aR) -3, 6, 9-
trimethyl-10- (trifluoromethyl)decahydro-3,12-
epoxy [1l,2]dioxepino[4,3-1] isochromen-10-

ylloxy}ethyl) ethanamine;

25 - ethyl N,N-bis(2-{[(38,5a8,6R,8aS,9R, 10R, -
12R,12aR)-3,6,9-trimethyl-10-
{trifluoromethyl)decahydro-3,12-
epoxy[1,2])dioxepino(4,3-1] isochromen-10-

vlloxylethyl)glycinate;

30
- N,N-bis(2-{[(38,5a8,6R,8aS,9R,10R,12R,12aR) -
3,6,9-trimethyl-10- (trifluocromethyl)decahydro-
3,12-epoxy[l,2]dicoxepino[4,3-1i] isochromen-10-
ylloxyl}ethyl)glycine;
35

- 2-{[(38,5a5,6R,8aS,9R,10R,12R,12aR)-3,6,9-
trimethyl-10- (trifluoromethyl}decahydro-3,12-

epoxy [1,2]dioxepino [4,3-i] isochromen-10-yl]loxy}-
N—(Z—{[(BS,SaS,6R,8aS,9R,1OR,12R,12aR)-3,6,9-




trimethyl-10-(trifluoronethyl)decahydro-3,12--

epoxy|[ 1, 2] di oxepi no[ 4, 3-i]isochronen-10-yl]oxy} 20
N-(2-{[(3S, 5aS, 6R, 8aS, 9R, 10R, 12R, 12aR) - 3, 6, 9- -
trimethyl-10-(trifluoronethyl)gecahydro-3, 12-

epoxy[ 1, 2] di oxepi no[ 4, 3-i]i sochronmen- 10-

yl'] oxy} et Ryl i a@d“%tﬁ%fludﬂ&h@thyl ) decahydro-3,12-

]’\_ng- QIZZ(R)Z- C%(‘Ygr.]trr%ﬁ R 8as 9%410 :LSOChromen 10-
(trifluor oty )edﬂq&lh)wl:re::a'mme

epoxy|[ 1, 2] di oxepi no[ 4, 3-i]isochronen-| 0-
yl Joxy) et hyl)glycinate; 30 -

5 N, N- bi sf2- {%3%%@;@%%@@@5102&2@3@@3?)8 5'a5,6'R, -
3,6,9-1ri té@/' 10+ rd T yq:tolrﬂe-tatwlw@@@w%m -but-2-

3,12- epoxy[l ]dloxeplno 3-77].i sochronmen-
yl]oxy}et@ﬂgxﬂgﬁﬂ Herlhgiss ( oxy bis[3,6,9-trimethyl-10-

f {[(fﬁ Fﬁﬁ%l&ﬁfﬁl&%t t 0—33 61;9;- 1.

rime - i f1.uorone ecahydr o

epoxy[lyZ]ecﬁCBéX[;J]v ol @‘?F]Jr%%iﬂg rﬂgﬁlsﬁ)ckﬁﬁ’%?&?]

10 N-(2- {[(35 5aS, 6R, 8aS, 9R, 10R, 12R, 12aR)-3,6,9 - 48 -
trimet hyl f : R -
cpoxyl 1. 2] S g %%T%?Z%%ﬁ%'y%%%@ 138,61,
yl ] oxy}et rg,qa)%,csytrgm(u@a 'R,12'aR)-10,10'-[(22) -but-2-
(3S, 5aS, 6R.4a5 9R, J%;aﬂ &@ P, @Seﬁtﬁmethyl 10-
B'aS, 9'R 10' R 12" 12 aR) 2%%
ene- 1, 4- di (A% IsupgAMai kYY) FFERTRT 'y]r210-

15 (tri i uoro?s:twh) OEcaiyse i de 14, 3-1) isochromene] ;

epoxy[ 1, 2] di oxepi no[ 4, 3-i]isochronene]; 10 -
(3S, 5aS, 6R, 8aS, 9R 10R, 12R, 12aR, 3' S, 5' aS 6'R, -

3 a5, o' R 15 945 RABTRSA, Wi 334 ZabLA 19,5135, 6'R, -
ene-1,4-diy sz%i(yﬁ&bfk;[z? 1% %téﬁ)ﬁei@}’ioiot (2R, 3R) -

(trlfluorone )deca.g
oxirane-2,3-diylbis (methyleneoxy)lbis[3,6,9-
20 trlmethyl—lo—(trlfluoromethyl}decahydro—B,12-

epoxy [1,2]dioxepino[4,3-i] isochromene] ;

- (1-(2-{[(3S8,5a8,6R,8a8,9R,10R,12R,128R) -3,6,9-
trimethyl-10- (trifluoromethyl)decahydro-3,12-
25 epoxy [1, 2]dioxepino[4 3-i] isochromen-10-
ylloxylethyl) -4-({[(3S8,5aS,6R,8a8, 9R, 10R, -
12R,12aR}-3,6,9-tr1methy1—10—
(triflucromethyl)decahydro-3,12-
epoxy [1,2]dioxepinc([4,3-1]isochromen-10-
30 yl]loxy}methyl)-1H-1,2,3-triazole;

- 1-(2-{[{38,5a8,6R,8aS,9R,10R,12R,12aR)-3,6,9-
trimethyl-10- (trifluoromethyl)decahydro-3,12-
epoxy [1, 2]dioxepino[4 3-i]liscochromen-10-

35 ylloxy}ethyl)-5-({[(3S,5a8,6R,8aS, 9R, 10R, -
12R,12aR)-3,6,9-trimethyl-10-
{(trifluoromethyl)decahydro-3,12-
epoxy [1,2}dioxepino[4,3-i] isochromen-10-
vlloxy}lethyl) -1H-1,2,3-triazole.




15 epoxy[ 1, 2] di oxepi no[ 4, 3-i]isochronene]; -
(3S, 5aS, 6R, BaS, 9R, 10R, 12R, 12aR, 3' S, 5" aS,6' R, -
B'aS,9'R 10' R 12' R 12'aR)- 10, 10' -[ (2R 3R) -

oxi rane- 2, 3-di yl bi s( et hyl ene@xy)] bi s[3,6,9 20
trimethyl-10-(trifluoronethyl)decahydro-3, 12-
epoxy|[ 1, 2] di oxepi no[ 4, 3-i]isochronene]; -

(1-(2-{[(3S,5aS, 6R, BasS, 9R,_10R,12R 12 -3,6, . i
L Eifer P8 AT LB oS oL ar D, 351 S1aiged in any
epoxy|[ 1pRkdiodx ediariofsd 13tio] i1$qc mberermtEiized in that it is
yl Joxy}ethyl)-4-({[(3S, 5aS, 6R, 8aS, 9R, 10R, -
12R 12aR)-3,6, 9-trimethyl -10- (trifluoronethyl)
Sdecahydﬁ@-g,jg_nonchiral form, or
epoxy[ 1p2] di @pepizRahd 3-fddsogfr omen-10 30
yllJoxy}nmethyl)-1H1, 2, 3-triazol e; - ,
1-(2-{] @éS, 5&8, 6RESAT FRIIGRE AN 2IW) Sf e snisomer, or
trimethyl-10ift & frlodar emetitedasayd endntZomer ;
epoxy[ 1, 2] di oxepi no[ 4, 3-i]isochronmen-10 35
yl Joxy}ethyl)-5-({[ (3S, 5aS, 6R, 8aS, 9R, 10R, -
10 12R, 12aRnpd3,i6, hiati met Hysl opl-dioitarlilfy werldrfetddd )
decahydr o- 3, 12- ' :
epoxy[ 1, 2] di oxepi no[ 4, 3-i]i sochronen- 10- . .
yl L8xy} &t Mpdicamenty Fhanagtfrlzed in7thahelpr cguprises a
of genepabghermd@ &srehakMedr) Naank1LRRPf il AP dne of
to 16, characterized in_that it is S‘é?,ln nonchlrgl ,
form of*3}™Fn fackfi ctfor ¥ ord®) 3L Yt mSeht clpdg this
15in one §:ﬁ:&ﬂ&@itsaﬁ1§tth @rthérﬂnacaquEmlE?r:acﬂlﬁblﬂe%bmeacid,
enantioner; _10_a in that it is option salified. :
T8 A B cRell O Bhar bt ert st AR hach ¢ K predlcs of
product fofmidemilla.(1) as clainmed in any one of
clains 1 to 17, or an addition salt of this 15 product
with a pharmaceutically acceptable acid, or a hydrate
Or1g.so$@§F@a§ﬁupﬁ€aérd@@ﬁ@o%ﬁtion, characterized in that

20 it comprises a product of formula (I} according to
any one of claims 1 to 18, or a pharmaceutically
acceptable galt, a hydrate or a solvate of this
product, and at least one pharmaceutically

acceptable excipient.

25
20. A process for preparing a product of general
formula (I} according to any one of claims 1 to
10, characterized in that the product of the
following general formula (III):
30
HE
¥
o (ih)
M H
L]
Br B

in which B represents a substituent B; or B; as

defined above, undergoes a gubstitution of the




formula (1). 19. Pharmaceutical conposition,
characterized in that 20 it conprises a product of
formula (1) according to any one of clains 1 to 18,

or a pharmaceutically acceptaple salt, a hydrate or a
solvate of this product, and at |east one

phar mac euoinG alel )éttoﬁ’cﬂ@ﬂﬁttl'ﬁbilﬁ exTd PbENS - naélaephé\le such as
roduct of er al

process for arln e

(1 acodr BEAge e ond i e P acaaet 16t Che £81louing

charactgemaealiﬁomhaﬂathalpnoduct of the follow ng

general formula (I11): 30 Hr O @I (ill) HH O or B

in which B represents a syl ?uent Bl or B2 as

defi ned above, undergoes A : ution of the 50

bronmi ne atomw th the arg | eophil e such as a

br onpal cohol, to give a @ " the foll ow ng

gener al for mul a (rr): fi # A i n{ivhi ch X

represents a substituent X1%s as defined above,

n represents nl or n2, as de above, and in which

either Grepresents a | eavi éroup such as a brom ne

atom and then this produE ggeneral formula (I1)

undergoes a 10 nucl eophili Bstitution in order to
sforma %m%h%z.&{ ﬂe@:%f o”ﬁ%{t@'? (s'u)os%f t%e%fte%k”sgf S{ as

a product gener al represen S
cheni cadefined above, n represents n;. or ns, as deflned

above, and in which either G represents a leaving
group such as a bromine atom, and then this
product of general formula (II} undergoes a
10 nucleophilic substitution in order to form a dimer
of general formula (I) or a precursor of a product
of general formula (I}, or G represents a chemical
functional group F1l, which may be opticonally
activated by a reduction or oxidation reaction,
15 and then this product of general formula (II)
reacts with another product of formula (II) where
G represents a leaving group such as a bromine
atom or a chemical functional group F2 capable of
reacting with Fl, in order to form a dimer of
20 general formula {(I) or a precursor of a product of

general formula (I).

21. The use of a product of formula (I) as claimed in
any one of claims 1 to 19, for the manufacture of
25 a medicament useful for treating a pathological

conditicn.

22, The use as claimed in c¢laim 21, characterized in

that the pathological condition is cancer.

30

23. The use of a product of formula (I) as claimed in

any one of claims 1 to 12, for the manufacture of




10

15

functional group FI, which may be optionally

activated by a reduction or oxidation reaction, 15 and
then this product of general formula (I1) reacts with
anot her product of formula (kg where G represents a
| eavi ng group such as a bromne atomor a chem cal

functi omalmegﬁlmmneﬁﬂ: capahle Dbr teasting WatAokdgikR where
order t orm o of 20 eneral fornul a

.0f a
pr ecursglreﬁ"of "'aapsrcé‘1 R B G nerdt fo?ﬁ%?ggfﬁ%lﬁl. occurs
The use 1@fap@rp>md@¢:te1o¢ f(ahmul aigl)tas sagi mEmI icancaEmEs  in
one of alars 11 19, r e fggtur 5
medi carrer?t “usef u;b For trg)at F’% g?’%létli’ji}g)iItco %a cer®® Buch as
condi t i BRPCBL.’ SThEaFsemas @Iral ﬁf@éal‘nﬁléleal mezapangloma, and

charact gligged iA thaduddeoRat hel0g:Gal: LONdbLk@BakShritis
cancer. %%/23 The use of a product, K of formula (

cl ai med 3R/ %dny Wife ASIGHLA tRAEDS, fo?n@helnf)lammatorlf
nmanuf acbuwe lofdischbes drsh casenémesehayié OEet:&@abmgls or
pat hol o%ir%%n\/;herc?is new vascul %_rl %atl on or an% ° enes

occurs THAppropriately, that F§eA§e§afit 2 Fﬁiated

gener _al mggulakso 'dﬁrgspecr:iatiioncancéu.absmh asrBtinopathies,
Kaposi ' §1r$@6hG RN nh skt &rfe and al so

in rheumatoid arthritis, osteoarthri tls and/or its

associ ated pains, and i an anmatory bowel di seases

sugh, aSAbenqmrtfe&@iefalra&cét 00p¥ddﬂ§t§r $F O Ss di §8aSgeneral
eye dlsgases suc el ated 10 nacul ar

degener &PFBHdi oY) Whih pdt iesan PRYgRAC atom, n has

i nf | ammahiowvad e p:s,orl As?s. 32ér As IBtes rmdtaliﬂuoromethyl

product 0 Sg© formula, (L1).in V\hIChX
is an o ygerED datg}m ngﬁg%gg tt'she va?om”g %toﬁl T oFr N
4, B is-HBEri plhenyiet Bykygydupran§OGH gproegent s a

brom ne atomor an -N3, -NH2, alkenyl, alkynyl or
- COOH gr oup.



