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15favor of the cis isoner and 60-70% yield, according to the schene :
OPg a) MeONa, MeOH b) Hydrolysis 2 Pg=EE3 Pg=EE However, this
reaction, performed in the gram scale, Zafforded the desired pure cis

i soner only after careful separation by HPLC, which appeared to be
problematic in the scal ed-up synthesis and industrial processes. For

i nst ance, i nittihe skdbhefjc sealadivetdiecakirioly tet natarad btthienmdiakolite sof tvitamgy D3.
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now sur pri srng I'Scovered new experi rtions allow ng very
satisfying yi.gl ds_and higher ratios .of isonerisation, convenjen
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an i nport Qsi npl iKf cation of prepara
| necal cit d’ ot her put at+ve v D andal ogs wi-th ci
junctions. Y z According to a fins®h ©Object, the present
t hus concepn? a process of prepar@ flon of a cis fused bi iC

said procesy conprising the step of reacting.said trans fused
bicyclic derivative with anchydride baseSuitabf g B
from t hosgtamfn Ddr nul a M H, yhhere Mis an Q
as KH or NaH, nore prefes NaH. p
excess. The concentrafion of” tA®Shase is Cpnpr i sed between, 1yand ol 1
equi val ents of that of the trans startioyg product, preferably around
1.5. 20 Said reaction may be carried outf at a tenperature conprised
bet ween room tenperature and the boiling/tenperature of the reaction
m xture. Preferably, the reaction may 3¢ carried out at the refl ux
t enper at ur e. Sai d reaction may s riéd out during atime
sufifdi ci ent for achieving a satisfying 25yield. The duration can be
conpri sed between a few m nutes and one day, nore

The c¢is C/D ring junction is obtained from epimerization of the corresponding trans

derivative fﬁr ol a correspondi ng trans3fused bicyclic 158" der id/ati ve,

C/D ring. US 6,017,907 teaches that epimerization attempted on diverse protected

ketones can be carried out in the presence of NaOMe, MeOH, at room temperature,

o during 24 hours, and always leads to the expected epimerization with a circa 3/1 ratio in
15 favor of the c¢is isomer and 60-70% yield, according to the scheme :
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a) MeONa, MeCH

Y

b) Hydrolysis
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2 Pg=EE 3 Pg=EE
However, this reaction, performed in the gram scale, afforded the desired pure cis
isomer only after careful separation by HPLC, which appeared to be problematic in the
scaled-up synthesis and industrial processes. For instance, in the 100 g scale, the
20 inventors obtained a cisfrans ratio of 78/22, which required three successive

chromatographic purifications in order to afford pure cis compound (98/02 cis/trans) with



preferably between 1 and 12 hours. The reaction is generally
conducted in a suitable organic solvent such as THF, al kyl ated THF

i ncl udi ng Me-THF, toluene, nore preferdbly THF. 30According to a
preferred aspect, said fused bicyclic derivative is chosen from fused
bi cyclic systens conprising a cycl oal kanone fused with a cycl oal kyl .
Sai d cychbolal ka¥oyelchndhey cisalféyid teat ine theh dge scdle ontemdive ocrabingtographic
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According to a first object, the present invention thus concerns a process of
preparation of a cis fused bicyclic derivative from a corresponding frans fused bicyclic
15 derivative, said process comprising the step of reacting said trans fused bicyclic derivative
with an hydride baseSuitable bases may be chosen from those of formula M-H, where M
is an atom of the IA group, such as KH or NaH, more preferably NaH.
The base is preferably in excess. The concentration of the base is comprised
between 1 and 2 equivalents of that of the trans starting product, preferably around 1.5.
20 Said reaction may be carried out at a temperature comprised between room
temperature and the boiling temperature of the reaction mixture. Preferably, the reaction
may be carried out at the reflux temperature.

Said reaction may be carried out during a time sufficient for achieving a satisfying
25 yield. The duration can be comprised between a few minutes and one day, more
preferably between 1 and 12 hours.
The reaction is generally conducted in a suitable organic solvent such as THF,
alkylated THF including Me-THF, toluene, more breferably THF.

30 According to a preferred aspect, said fused bicyclic derivative is chosen from fused
bicyclic systems comprising a cycloalkanone fused with a cycloalkyl. Said cycloalkanone
and cycloalkyl may be chosen from optionally substituted cyclohexanone,
cyclopentanone, cyclohexane, cyclopentane.

Said fused bicyclic derivative is preferentially chosen from those systems comprising

35 an optionally substituted cyclohexanone, more particularly an optionally substituted
cyclohexanone fused with an optionally substituted cyclopentane (so called “C/D rings).



R3 represents a Cl-C20 al kyl, optionally conprising one or nore
double or triple 15 bonds, and/or optionally interrupted by one or
more heteroaton(s) selected fromO, N 4S, Si; preferably, R3is a

| i near or branched Cl-C20 al kyl, C2-C20 al kenyl, 02020 al kynyl, said
al kyl, al kenyl or al kynyl being optionally substituted by one or nore
group(s) chos@mtibnaliphsObstiduted »phaseis cefetsetogrptiopalobne hemore substituieots. of said

Sai d pr OE’Z%%EP%%"%%FQ shid o&%ﬁ%@{n E%g(g &'&85 efwflfgh(?ﬁ%ggrloln?‘ﬂ' h4s c-EH &HHSQ-

such as oxye uor es gro p such
as trial Eylajkyj,,| CylCs ajravb sOR NRR’ CN, Noz, perhalogeno(C;-Cs)alkyl, COR, COOR,

trimethy ) t T,
trisi sop#z%jp])\H %h@a#l'l @E{e’%’z’ e?e ﬁs c? bﬁ%’h@%‘slﬂ %%%Dég Ichér%l'E(ﬁs]l?@} A,
i nt eger elkmlsewlfromo 1, 2, 3; nis an integer chosen fromO0O, 1 or
2; 25- when present, each R and R, identical or different,

respectively represent 1 ton or 1 to mgroups, identical or
di fferent frdeacsdiod toehether ammdlrr@nt, ridishanicand gisdhesck hicyelisrativaluezreare

atom Cl: OR, NRR, ON, NO2,

per hal ogeégg?él\}é&c}”%u?}u@en , CONRR , al kylaryl, al kenyl aryl,
where R R, identical or different, are chosen fromH, alkyl, aryl.
30Mbr e preferabl y: 5 men=0; RY nmet hyl ; R2=H; and/orR’RSRl s of

formula: OX

(RYn—— (R)my——

7R, /R,
R2
0 0
(1) (In
10 in which:
- R'represents H or a C4-Cs alkyl group;
- R?represents Hor D,
where D represents a deuterium atom;
- R®represents a C;-Cy alkyl, optionally comprising one or more double or triple

15 bonds, and/or optionally interrupted by one or more heteroatom(s) selected from
O, N, S, Si; preferably, R® is a linear or branched C;-Cy alkyl, C2-Cso alkenyl, Cp-
Cqo alkynyl, said alkyl, alkenyl or alkynyl being optionally substituted by one or

‘ more group(s) chosen from OH or a protective group of the OH function. Said
' protective group is preferably chosen from acid [abiles groups such as ketals:

20 ethoxyethyle (EE), or fluoride labiles group such as trialkyls silyls groups:
trimethylsilyl  (TMS), triethylsilyl (TES), tert-Butyldimethylsilyl (TBS),
trisisopropylsilyl (TIPS), tert-butyldiphenylsylil (TBDPS);

- m s an integer chosen from 0, 1, 2, 3;
- nis aninteger chosenfrom 0, 1 or 2;

25 - when present, each R and R, identical or different, respectively represent 1 to n
or 1 to m groups, identical or different from each other, and are independently
chosen from halogen atom, C4-Cg alkyl, C,-Cs alkenyl, OR, NRR’, CN, NO,,
perhalogeno(C4-Cg)alkyl, COR, COOR; CONRR/, alkylaryl, alkenylaryl, where R,
R’, identical or different, are chosen from H, alkyl, aryl.

30 More preferably:



where X is Hor X is a protective group of the OH function, and the
broken bond -;is the bond to the cycl opentyl core. 5Cenerally, the
process of the invention also conprise® a hydrolysis step, conducted
after the above isonerisation step. Said hydrolysis is conducted by
routi ne hydrolysis procedure, such as contacting the reaction m xture
with water. - m=rRf¢ process of the invention may al so conprise the
purification_of1Ln%ﬂﬂptained cis fused bicyclic derivative, by
standard procedures. “As PLCis no |onger required, said

10puri fi cat i on R*%Hpamdf/er abl y not HPLC, according to a particul ar
enbodi nent of %s&#B@ﬁﬁ% of the inyventjon. The purification may
be advant ageousl’y’ conduci'ed by chrorf y, such as colum
chromat ogr aphy. Any type of colum may Oixhcluding usual gl ass
colums, 15 al though pre-packed colums,  su as Flashsmart col ums,

may be preferred. The eluting solvent is advantageously a m xture of
an al canehemnX issil or Xds aaretestiverasournefiteeOH fanrtienagndithaibrekandont

hept ane and et; gi ptE f m xture i s heptane/ethyl acetate
inaratio'f ro'%)ﬁgi%g gh%é‘%p%ggé?%gabl y around 90: 10. The eluting
sol vent may L Lhon | S TEA. .
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t he procefier the ghhepasanensatioh demstBaioihgdolysseisosinelucied lerauting ihydrolysis
havi ng a_ci D.ring f | i.d _pr.ocess. i sing the process
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i denti ca!ﬂeoI ecﬂt-i,f Eerent fromeach other, is independently chosen from
hal ogen oh¥ 2"cs al kyl, C2-C6 al kenyl, OR, NRR , CN, NQ2,

per hal ogeno( Cl1-

The purification may be advantageously ‘conducted by chromatography, such as
column chromatography. Any type of column may be used, including usual glass columns,
15 although pre-packed columns, such as Flashsmart columns, may be preferred. The
eluting solvent is advantageously a mixture of an alcane, an ester or a mixture thereof,
such as a mixture of heptane and ethylacetate. A preferred mixture is
heptane/ethylacetate in a ratio from 70:30 to 95:5, preferably around 90:10.
The eluting solvent may additionally comprise a base such as TEA.

L .20
According to a further object, the present invention also concerns the process of
preparation of a steroid or secosteroid derivative having a cis C/D ring function, said
process comprising the process of preparation of a cis fused bicyclic derivative according
to the invention.
25 Said secosteroid is preferably an analog of vitamin D, more preferably inecalcitol or

a derivative thereof, of formula (l11).



5C6) al kyl , COR, COOR, CONRR , al kylaryl, alkenylaryl, where R R,
identical or different, are chosen fromH, alkyl, aryl. The process
of preparation of said anal og of vitanmi®n D further conprises:

conducting a Wttig reaction; coupling the obtained
conmpound with a correspondi ng cycl ohexane derivative or 10a precursor
thereof; and, optionally, hydrolyzing the Rbtai ned conpound. The

Wttig reaction leading to a vinyl haljge fderivative is generally
carried out by nmeans of a triphenylphosphiRe derivative, such as an
ylide, such as Ph3PCH(Hal )2 whéReémT5¢Hb ﬁggfents a hal ogen atom
such as Br. This reaction can be congycted u r usual Wttig
conditions, in particular at a tenperjtRfe between -80 and -50C. This
step may be foll owed by one or nore-purification step(s) such as
chromat ography. The ylide may be prépared by reacting a corresponding
al kyl halide with triphenyl phosphiries(PPh3). Vandewal | e et al
(Tetrahedron Lett, 37, 7637-7640, (R*glenpnstrated that no

20epi neri zation take place at thi age. Following the Wttig
reaction, the foll ow ng conmpound is obtai ned("'hccor ding to a
preferred enbodinent: (R ) ThRi)n R2 Hal 7 The coupling step

i s pref ewhbieyRc RIdBE RR b, nesae slefifedsascin dorohix @handikisiananieger chosen from

bicylic B,r ‘?,CZL,'@S&M 5%%?091%“, ?olé%ncé’i%r éiﬁ‘e‘%ffﬁPf?HHCLa% oiﬁ?err,wlir?de%&den%osen

) from halogen atom, C,-Cg alkyl, C,-Cs alkenyl, OR, NRR’, CN, NO,, perhalogeno(C;-

( 5 Cealkyl, COR, COOR, CONRR', alkylaryl, alkenylaryl, where R, R’, identical or different,
are chosen from H, alkyl, aryl.

The process of preparation of said analog of vitamin D further comprises:

- conducting a Wittig reaction;

- coupling the obtained compound with a corresponding cyclohexane derivative or
10 a precursor thereof; and, optionally,

- hydrolyzing the obtained compound.

The Wittig reaction leading to a vinyl halide derivative is generally carried out by
means of a triphenylphosphine derivative, such as an ylide, such as Ph;PCH{Hal), where
15 Hal represents a halogen atom such as Br. This reaction can be conducted under usual
Wittig conditions, in particular at a temperature between -80° and -50°C. This step may be
followed by one or more purification step(s) such as chromatography. The ylide may be
prepared by reacting a corresponding alkyl halide with triphenylphosphine (PPhs).
Vandewalle et al (Tefrahedron Letf, 37, 7637-7640, 1996), demonstrated that no

20 epimerization take place at this stage.
Following the Wittig reaction, the following compound is obtained, according to a

preferred embodiment:



OPgi (V) bSwhere Pg' is a protecting group of the OH function.
Preparation of compounds of fornula (V) is described in US6191292.
The coupling proceeds via mnetal -hal ogerY exchange general |y conduct ed
in the presence of a strong lithiated base such as n-BulLi, s-Buli or
t-BuLi, nore preferably tBuLi. 10The coupling reaction leads to a
compound of formula (M): (R )nmHO OP91(VI) Optional hydrolysis

of conpound r Vi.) | f t .
Forml (v 1 e C8lHh g Rl LOruERBI ARSI o SIS OMARIR or
conduct edichlic precursortheeech Isyse ds ssbopioyrd of formwla GWane/ wat er, in the
presence of an acid such as TsOH. Wth these conditions, renoval of

t he et hoxyethyl protecting group takef£kOace affording the crude
| necalcitol, purified via crystallizatyon. 8

OP¢'

(V)
5 where Pg’ is a protecting group of the OH function. Preparation of compounds of formula
(V) is described in US6191292.

(' The coupling proceeds via metal-halogen exchange generally conducted in the

presence of a sirong lithiated base such as n-Buli, s-Buli or ~BuLi, more preferably t-
BuLi.

10 The coupling reaction leads to a compound of formula (VI):

R’ R

OPg  (VI)

Optional hydrolysis of compound of formula (VI) leads via rearrangement fo a
compound of formula (VII):

R R3

HOY oH (V)
15 Generally, the hydrolysis may be conducted by an acid-catalysed solvolysis in
dioxane/water, in the presence of an acid such as TsOH. With these conditions, removal
of the ethoxyethyl protecting group takes place affording the crude Inecalcitol, purified via

crystallization.



The steps starting from conpound of formula (11) to vitamin D or an
anal og thereof are known in the art, in particular fromUS 6,017, 907,
and can be conpl eted by the skilled pe8son by applying or adapting
such known met hods. The starting products of the processes of the
invention are commercially available or 5may be prepared by the
skil'l ed per sthe bigpasring omnmbramapd ioh foriontandil) te vitartis.D As answalog thereof
herein, " i of i
inct  on Sitinfie BERDAFLBEE ndu Bl S0P RN i ndibBai Uk siled
wher ei n phfsoﬂ:barwp@mg)mladaptmgesuahkamgrmmetrmdfsor ma cis ring junction.
10As used th%e%t{% ég:%@d&?g gfstﬁé Fbce@&e%lo%oikvé(ﬁtfoﬁrgr{'cgnn{eﬁéiﬂfysavﬁﬁ’able or
vitam n D deriva Isin 'S rrng system such’as
i neddal ci may.be preparwbytlmrﬂasﬂedm%snmr@mpptﬁrmma‘dapﬁmjkﬂrmremﬁthods.er to
a conpound S« h ed ¢o ng Dy .. »
The.pr esence &ard el Ad 88 & osecoBhas e ie 1D Y fEREURE fction
f unct i on(af¥rsrayetiatives cadprsing the fellosfrg smaffoldnd/ or omi tted by conmon
functionalization reacti ons, known fromthe skil|ed person. The

i i b ng conpounds,
reagent, internedi ate and/ or obp dhconpound wWofved in a
reaction and, that, hence, £ anme substiffution, excepted from
the noiety af f ect ed by s4g e§c i on | owi ng exanpl es are
given for illustrating nog ati ng pur pose.| Exanpl e 1:
(1R 3aS, 7aR) - 1- ((2S) - 5- (1- et hoxyet hoxy) - 5- ne hex- 3-yn-2-yl)-7aneth
(yl hexahydr o- 1H i nden-4(2H)-one (3) 9 jrans ketone 2 (1 Q)
was stirred under reflux in THF in the preseme€ of an excess (1.5 eq)
of NaH for 4 hours. A cisltrans ratio of 96/4 was obtai ned
(det er ni wéarahyther and Digyelgs eFrearrangedite formi & Ciovetipbur ed at r oom
tenperature RQy¥ed %réiﬁ thE ExpreBsio  aHaldgPStVithRin [ Msts B bitathih €S H&rehalves

thi's hydrolysis. Gel chromatography was carried out on
comprising a cis C/D ring system, such as inecalcitol.

The terms “precursor thereof’ used herein refer to a compound which differs from

the indicated or desired compound by the presence and/or absence of one or more

15 function(s). Such function(s) may be introduced, transformed and/or omitted by common
functionalization reactions, known from the skilled person.

The term “corresponding” as used therein refers to starting compounds, reagent,

intermediate and/or obtained compounds involved in a reaction and, that, hence, have the

same substitution, excepted from the moiety affected by said reaction.

20
The following examples are given for illustrating non-limitating purpose.
Example 1: (1R,3aS8,7aR)-1-((2S5)-5-(1-ethoxyethoxy)-5-methylhex-3-yn-2-yl)-7a-
methylhexahydro-1H-inden-4(2H)-one (3)
25

OEE




5 silica (15 weight equivalent), eluting with a m xture of

hept ane/ AcOEt +TEA (90/10). 680 ng (68% of the desired cis product
were obtained with a purity >99% The &ollected anal ytical data were
in accordance with the structure of 3. Exanple 2: 10Exanple 1 was
reiterated with scal ed-up quantities, as follows : 2.1. A solution of
trans ket oneTke (289 kgtorne. B31 grovassjtirred Tedarahffel of UHENN(the Prégengaof an
slowy a S Vs 0%o I

n Tt r RS S oL B/ s YRR e ot SP oM ol S RRER A by
m xture mCQtThandUe feaction mIMw@msanowexbah memﬁemae@tweandvaw atd@°C. The

under ref} sm%ng%t i W%Hétsaﬁe-g{é% bi/thétﬂgefbl ?gﬂe&%fﬂﬁgpi@%gﬂ%rﬁéd dat on

(1.5 L) wa ture”was stirred an
n- Hpt anellucerh‘é weghheguivalgnt), ahatingwsithh e dniviureh oivbertanelAdOE T EANIH0E0R d380

Crude pr r Siddog & I

gi v por SN B dcepB <R nlolB i TEROT MR O QoG TT eolfise
col | ect edndmmaydatewer@m@smceWIthﬁm’fU@M@OWth the structure of 3.
202.2. A solution of trans ketone 2 (2.640 kg, 7.57 noles) in
Tetrahydrofuran (13 L) was slowy added to sodi um hydri de 60% (464 g,
19. 33 nol es)_m@_aipensi on in Tetrahydrofuran (14 L). Wen the
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69%, cisftrans ratio 97/3). The collected analytical data were in accordance with the

structure of 3.

30 Example 3 : Preparation of inecalcitol
3.1. Formation of vinyl bromide 4
A solution of Potassium bis (Trimethylsilyl) amide (484 g, 2.42 moles) in
Tetrahydrofuran (2.2 L) was slowly added at -30°C to a solution of
(Bromomethyl) Triphenylphosphonium Bromide (1.124 kg, 2.57 moles) in Tetrahydrofuran
35 (2.2 L). When the addition was completed, the mixture was kept for 1.5 hours at - 30°C
and then warmed to 0°C. A solution of c¢is ketone 3 (340 g, 0.975 mole) in Tetrahydrofuran



10 was conpleted, the m xture was stirred for 1.5 h at -70C and a
solution of aldehyde 5 (253 g, 1.05 nole) in Tetrahydrofuran (0.5 L)
was added dropwise to the mixture. Thel&olution was then kept 1 hour
at - 70C and quenched by addition of a saturated Amoni um Chl ori de
solution. The solution was extracted with ethylacetate and organic
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of Sodi um Hydrogencarbonate, and brine. The organic layer was
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was corrpﬁé%éd t he mxture was stirred for 3 hours at 50C. The
solution was then cooled to roomtenperature and filtered on silica
gel (1 Kg). The filtrate was concentrated to afford 522 g of crude
ci s ket one. Syntbesi# pfiapalcitaltli o of 80/20). The crude residue was
separated inat rfei r i I
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afford 261 g of pure cis ketone 3 (y| eld 49% cis/trans ratio 97/3).
Comparative Example 1 (according to US 6 017,907) .

The isomerisation of 370 mg of the trans compound used in example 1 is carried out
in the presence of a MeONa/MeOH mixture, at room temperature for 12 hours. The
30 mixture is evaporated, under reduced pressure, the residue is purified on a silicagel
column (ethyl acetate/hexane 2/8) and the pure c¢is ketone is obtained upon separation by
HPLC (ethyl acetate:hexane 2:8) with a yield of 65%.



Note: The fractions showing a cis/trans ratio s 85/15 fromthe 3
colums were conbined 20 and concentrated to give 217 g of a crude
m xture containing mainly cis ketone 31lbnd trans ketone 2 (cis/trans
ratio 52/48). This fraction could be again isonerised using the
conditions described above to afford a crude m xture of 3 (cis/trans
rati o 80/ 20) ComparativelExampigid:i fi cati on techni que using several flash

chr onat ogr aphij ' ' ' i ncrease the
Cotalyr ol o CpRpafRYs ExifipleoPigs Riloldiedritlad g SluriRes Y The
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trans) RedtprHres RaopleEaiGhe Arixtne: was liscd fved Neurr@t FO3C. The solution was then

cooled to room temperature and filtered on silica gel (1 Kg). The filtrate was concentrated

to afford 522 g of crude cis ketone 3 (cisftrans ratic of 80/20). The crude residue was

separated in two portions and each portion was purified by flash chromatography on silica

gel (2 x 2 Kg, eluent n-Heptane/Ethyi acetate (9/1)). The purification was monitored by
10 HPLC.

The fractions showing a cis/trans ratio = 95/5 were combined and concentrated to
(" give pure cis ketone 3 (144 g, yield 27%, cisftrans ratio 97/3). The fractions showing a
cisftrans ratio between 85/5 and 95/5 were combined, concentrated and submitted to a
second flash chromatography on silica gel (2 Kg, eluent n-Heptane/Ethylacetate (S/1)).
15 Fractions showing a cis/trans ratio = 95/5 were combined and concentrated to give
additional pure cis ketone 3 (117 g, yield 22%, cis/trans ratio 98/2). Finally, the pure
materials were combined to afford 261 g of pure cis ketone 3 (yield 49%, cis/trans ratio
97/3).

Note: The fractions showing a cis/trans ratio < 85/15 from the 3 columns were combined
20 and concentrated to give 217 g of a crude mixture containing mainly cis ketone 3 and
frans ketone 2 (cis/trans ratio 52/48). This fraction could be again isomerised using the
conditions described above to afford a crude mixture of 3 (cis/trans ratio 80/20). The

tedious purification technique using several flash chromatographies could be repeated in

RN

order to slightly increase the total yield of the synthesis.

25
Comparative Example 3:

The isomerisation of the trans compound used in example 1 is carried out in the
following various conditions. The obtained ratios are reported in the table below:

Solvent Base Temperature Duration (ci\s(ii‘lriis)
MeOH/H,O NaCH 50°C 24h 76:24
MeOH MeONa Reflux 24h 80:20
THF MeONa 5% Reflux 24h 84:16
Me-THF/H,O NaOH 5% Reflux 24h 84:16




24h 80: 20 THF MeONa 5% Refl ux 24h 84:16 Me- THF/ H20 NaCH 5% Refl ux 24h
84:16 12 tBuOH BuOK 5%Ref | ux24h75: 25 It is apparent that none
of the various bases tested leads to al%is :trans ratio hi gher than
84/ 16, wherein the use of a hydride base leads to a cis :trans ratio
> 96/4. 13 AN
tBuOH tBuOK 5% Reflux 24h 75:25

It is apparent that none of the various bases tested leads to a c¢is :frans ratio higher

than 84/16, wherein the use of a hydride base leads to a cis :frans ratio > 96/4.




1. -A process of preparation of a cis fused bicyclic derivative froma
corresponding trans fused bicyclic derivative, said process
conprising the step of reacting said trans 5fused bicyclic derivative
wi th an hydri de base, wherein said trans and cis fused bicyclic
structures are respectively of formula (1) and (I11): (ROn RRHR 00
(1) +4n which: 10Rl represents H or a Cl-C6 al kyl group; R2
represents H or D; where D represents gszdeuteriumatom R3
represents a Cl1-C20 al kyl, optiondlly conprising one or nore double
or triple bonds, andtpamneptionally conprising one or
nore heteroatonm(s) selected fromo, I5N, S, Si; mis an integer
chosen fromO nteg chos

present, each' Ii%p%ﬂ‘fﬁsﬁ ?flp’e?elf@tt‘ﬂr\ ?:t] 7 “Sr ”%ﬂdftf %"Fgﬁger'vﬁg‘éﬁpfé?ﬁ'l 1k Gspdlil
repr esent trané fused dicydlict derivatiye spie, procksst dooglrisiog thk £teprad meadting reaaténs

ot hers ar ﬁJseE%ﬁ:?cﬁi'ada%pi%t%emﬂseﬁﬁhydnde base, whereln said trans and cis fused blcycllc

- ‘structures are respectively of formula (1) and (lI):

-R'l R3

/(R
R2

()

in which:
10 - R'represents H or a C-Cg alkyl group;
- R*represents Hor D; ‘
where D reprééents a deuterium atom;
- R®represents a C~-Cy alkyl, optionally comprising one or more double or triple
bonds, and/or optionally comprising one or more heteroatom(s) selected from O,
15 N, S, Si;
- mis an integer chosen from 0, 1, 2, 3;
- nis an integer chosen from 0, 1 or 2;
- when present, each R' and R}, identical or different, respectively represent 1 to m
or 1 to n groups, identical or different from each other, are independently chosen
20 from halogen atom, C;-Cg alkyl, C»-Ce alkenyl OR, NRR' CN, NO;
perhalogeno(C,-Cg)alkyl, COR, COOR, CONRR’, alkylaryl, alkenylaryl where R,

R', identical or different, are chosen from H, alkyl, aryl,

2. The process according to claim 1, wherein m=n=0, R'=methyl, R*=H; and/or R; is

25 of formula:

L _ox

where X is H or X is a protective group of the OH function, and the broken bond

—+ s the bond to the cyclopentyl core.



20 frdm hal ogen atom C1-C6 al kyl, C2-C6 al kenyl OR, NRR , CN, NO2,
per hal ogeno( C1- C6) al kyl, COR, COOR, CONRR , al kylaryl, al kenylaryl,
where R, R, identical or different, are chosen fromH, alkyl, aryl.
2. The process according to claim11, wherein men=0, Rl=nethyl. R2=H
and/or R3 is 250f formula: where Xis Hor X is a protective group of
t he OH function, and the broken bond is the bond to the cycl opentyl’
core. 14 3. The process accordlng to anyone of the preceding
cl ai nms, wherein said base is of formJIa MH, where Mis an atom of
the A group. 5. 4. The process according to anyone of the preceding
cl ainms, where sai d base i cess ccordl to
Chyone’ of ¢ heSpTEdt g SEPHINR L MG eedbG HErS: WBET P ot
sol vent clfmmrarﬁﬂ-bmiddﬂmzsraremoralokwe%@cbu'ﬁHE 10 6. The process
accor di ng to anyone of the preceding clainms further conprising an
hydrol ysis step, .conducted after the above isonerisation step.

7. The -proces4 Hecweetisagoeasdiag yo aavase of Hee presedion plgims, wihatein said ase is
conpri si ngatne 15purification of the obtained cis fused bicyclic
derivative. 8. The process according to claim7, wherein said
purification is carried out by colum chromatography. 20 .9. The

. process accor 8l Tig frocesk aictarBing Whangine dfitbe elatkiing clihs evtterairs said step is

m xtur e OfoNERIAGe: 0L FLIMMAGENAHE: o an ajyidhly ThFPT OCESS of

preparat i SR eroird or seco rivative having a cis ¢ D
ri nglq uncti on sai d process conprising the process of preparation of

a cis fused bscmél dr&ce%§@€édréfﬁé 'td’SnyfornGrBth&Bfebéﬁwelgln{kgfuhﬁ&%rrfﬁﬁﬁiﬁé an
bi cyclic gb‘@‘ vative acg 4%% %n}llone of, the Eer ecedi ng cl ai is.
11. The préEeYYs siepdrl € 115 3R°YH ISOMFEFHIA S¥Ri d secosteroid is an
anal ogue of vitamn D of formula (111):

7. The process according to anyone of the preceding claims further comprising the

15 purification of the obtained cis fused bicyclic derivative.

8. The process according to claim 7, wherein said purification is carmried out by

column chromatography,

20 . 9. The process according to claim 8, wherein the eluting soilvent is a mixture of

heptane and ethylacetate.

10. A process of preparation of a steroid or secosteroid derivative having a cis C/D
ring junction, said process comprising the process of preparation of a cis fused bicyclic
25 derivative from a comresponding frans fused bicyclic derivative according to anyone of the

preceding claims.

11. The process according to claim 10, wherein said secosteroid is an analogue of

vitamin D of formula (lit}):

30



30 15 12. The process according to claim1l0 or 11, wherein
said secosteroid is inecalcitol of fornula : 13. The
process according to claim 10, 11 or 12 further conprising the steps
of : 5conducting a Wttig reaction |eading to a vinyl hal ogenide
derivative; - coupling the obtained conpound with a correspondi ng
cycl ohexane derivative or a precursor thereof and optionally
hydrol yzi ng the obtained conpound. 10 15 .

12. The process according to ctaim 10 or 11, wherein said secosteroid is inecalcito!

of formula :

HO™
13. The process according to claim 10, 11 or 12 further comprising the steps of:
5 - conducting a Wittig reaction leading to a vinyl halogenide derivative;
- coupling the obtained compound with a corresponding cyclohexane derivative or
a precursor thereof; and optionally
- hydrolyzing the obtaiﬁed compound.

10



