EP 0460 034 Bl Description This invention relates to a hitherto unknown

cl ass of gonmpounds whi ch shows a idq@ﬁqypgnnallng -effect as well as strong
activity'?n i nduci ng differentia??bn and i nhi biting undesirable
proliferation of certain 5 «cells, including cancer cells and skin cells,

t o phar nbesdpiiaral preparati ons contai ni ng these conpounds, to dosage units
of such preparations, and to their use in the treatnent and prophyl axis of
aut oi mune This gwentios relafendéd adithego dnlabwt elsss wk bdmpowrsis whigly siidwe ras iimemynomodulating
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[err] where n is an |nteger from1l to 7; RL and R2, which nay be the sane
or different, stand for hydrogen, | ower qlkyloalomer cycl oal kyl, or taken
t oget her mnth the carbon atom (starred i n*@fnula 11) bearing the group X,
Rl 454 and R2 can forma [err] carbocycly png; X stands for hydr oxy or
hydrogen. In the context of this inyem he expression "l ower al kyl™
i ndicates a straight or branched sd unsat urated carbon chain
containing from1l to 5 carbon atons ¢xpression "l ower cyclo-al kyl"
i ndi cates a saturated or unsaturated®NCFL7 carbocyclic ring. As can be seen
frome®ornula | and 11, dependi ng on tle meanlngs of R X, RL and R2, the
coRpounds 50 of the invention can comyrise several dlastere0|soner|c forns
(e.g. Ror S configuration at the arred carbon aton). The invention
covers all these diastereoi soners ifp pure formand also m xtures of dia-
stere0|soners I n addition, deriva vei,af | In which one or nore of the
hydroxy groups are masked as grogps WTh can be reconverted to hydroxy
groups in vivo are also within t dre of the-invention ("bioreversible
derivatives or prodrugs of 1"). . The term "bi oreversi ble derivatives
or prodrugs of I" includes, UQF i SsOt 'PHited to, derivatives of the
conmpognds of formula I in which one or nore hydroxy groups have been
transforned into -G acyl or -0- glycosyl groups, or a phosphate ester, such
masked gihGws (daaila e stknds RF Xz aki Grolgcontalhfhg fiBm 7 to 12 carbon atoms optionally substituted

with a hydroxy group.

Preferably R is a group of formula li
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where n is an integer from 1 to 7; R! and R?, which may be the same or different, stand for hydrogen, lower
alkyl, lower cycloalkyl, or taken together with the carbon atom (starred in formula If) bearing the group X, R!
45 and R? can form a C3-Cg carbocyclic ring; X stands for hydroxy or hydrogen.

In the context of this invention, the expression "lower alkyl” indicates a straight or branched saturated
or unsaturated carbon chain containing from 1 to 5 carbon atoms, and the expression "lower c¥clo-alkyl"
indicates a saturated or unsaturated C3-C; carbocyclic ring.

As can be seen from formula | and I, depending on the meanings of R, X, R! and R2, the compounds

50 of the invention can comprise several diasterecisomeric forms (e.g. R or S configuration at the starred
carbon atom). The invention covers all these diasterecisomers in pure form and also mixtures of dia-
stereocisomers. In addition, derivatives of | in which one or more of the hydroxy groups are masked as
groups which can be reconverted to hydroxy groups in vivo are also within the scope of the invention
("bioreversible derivatives or prodrugs of I").

55 The term "bioreversible derivatives or prodrugs of 1" includes, but is not limited to, derivatives of the
compounds of formula | in which one or more hydroxy groups have been transformed into ~O-acyl or -O-
glycosyl groups, or a phosphate ester, such masked groups being hydrolyzable in vivo.



EP 0 460 034 Bl The conpounds | in which Ris not substituted w th hydroxy
are another type of prodrug. Thgs@ fe8'BegRds are relatively inactive in
vitro, but are converted to active conpounds of formula | by enzymatic
hydroxyl ati on after adm nistration to the patient. It has recently been
shown t hatheleonipbunds hyrd whigty Rvis tnatsubstBBed dith? Bydikdy 20639notherf typre nicpradridh eThedef ect s
and/ or Smpeyndstare telativelydfiaclivetieyitra bitiaresconvertet] 'eat:nvagommends@t formujad [by graymatic t hi s
conpourtydrPyylationafier adminisisetion ifthejpaientses char act eri zed a dysfunction of the
i mune sy$t@rfpcoatiyipeen shown Mgt tee2 Sy drapyeiiamip fs K‘eﬁsmqoo)ri"fw"“?’r e sfiacandor |
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dséilabis di fferentiation such as cancer and psoriasis. he use of
[er r] fOAIsJ hRe b8t TRROHRPD, RY RS k&R 1dr RSbrisHsRR Thé Tiabtbd h\bﬂit‘és ma§ bBheN
suggestsaghesdd However, the therapeutic possibilities in such

i ndi Bat i ORGveddr, the tHetapbidic Sﬁ)&déibﬂlﬁdsyin lsiofl ibdicdtiday of nes@mkb, &6 cwereRoineld beftdecct oOf
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t r eat mePAUiIrgfoniinugus adasysiration of thediug:ia reladively highdesesdi seases whi ch may require
cont #nuouheARradiangiopyes iob te-hypropyiiamin Bryandr «2EHiRydroxsy @; %ﬁ“‘ﬂ?{g descriceg in E. The
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on G 17 ( Eentalactivity ohihp gompoungdsa dhesinvestiop tinilluiratad, i e fest thetawiiile thoytheyeshighdoes
not excdivies kgthe FeﬁeF’P'ZBW @i icplisi(§irgiar fo o petiar tha thaf Pbb?f'((?ﬁhﬂ#t“)"d W?P&O’@“?fbw
f ound t‘l?"%?f]rm adycp ol on iR @ hurpan 'B‘q\ﬁ%'c B’f“°t" "’\9 '%1‘5?/? atar bon
at oms, i 1§°1 r2 )2 9'(‘-59 the sage gjtect, fthely b"ld!é‘ %}lq g%"qwg gg‘ °"5| de
inyivo ’aﬁé'i °8’8P? pds %‘%Eﬁ"?'f’%’ i & (s WK ivity
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| NVeRt i Bifbcled by the dSricbrtafin rbtirdd 6 ob@id so doRcehtiERoh iR ARl thtal N affl nities

for the reReRINGSrs 3 dompRkidis Siathd :ﬁvemdnrasb@rau,t auted fob 8éth R¥callahd Bysteid tréatment
1, 25[ erdnli peophlyldxisof GOMEELHId veletimaly MQARRBAIVHICE drdlcHafbtetzed by @brdofn@l 6dNt préferaion | N a
human namd/oC ydlli diffetantiation, saodl ds deitdive dénmatblbgicab AisedersS inClidingOpserasit laad) cdraintcanee ded
of 1, 25pwst §.g-tlevkemiy end riy@lofilrosls, efdf diseéses tiueacteried byl emignbalérice in the/imnone $yisiem,
I nt est | s lautoigumpe cliseases, narcAIDS, and to obtain desired immunosuppression as in transplantation
procedures, as well as treatment of acne, diabetes mellitus and hypertension and inflammatory diseases,
such as rheumatoid arthritis and asthma. As the compounds of this invention may promote the dlfferentl
ation of the hair follicle cells, these compounds may be used in the treatment of alopecia.
The compounds of formula | may conveniently be prepared from the vitamin D-derivative 1 {or its 20R
65 isomer) (Tetrahedron, 43, 4609 (1987)) by the routes outiined in Scheme 1. Oxidation of 1 “for example
using the van Rheenen pi procedure (Tetrahedron Letters, 1969, 985) gives the ketons 2, which is reduced to
the 20S-alcohol 3. When a suitable chiral reducing agent (for example an organoboron reagent) is used, 3
may be prepared stereoselectively, (cf. S. Masamune in "Stereochemlstry of Organic and Bloorganlc
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| ower than that of 1,25(err) In vivo in rats the conpounds are considerably
| ess, actiye than 1,25(err) in i nﬁrqj@ogx@qrcal ciuria and hypercal cem a.

For exanple, direct conparison (c ochem Pharmacol. 1988, 37, 889) of
the conpound | of Exarrple 1 with 22-oxa-1,25(err) has shown t hat the forrrer
st r ongl yis tconvetiently m»artad &y cHeBEK reduttios tof reaandr taocrgtlno rthe arrmroqlused aior pmouahpf in
its cal ceompaponsing@0R-gicehol abmajographicative @-Altylatidneof & dmaiverill isachieyad by ieatmantiunder

eI evat e agir gerdiienswith mside Alirhuiiding; Rinsk phrgenrs fasmulz &3 In whighy iF @ fagdngsareygesuch

mpodnd® ao'Ta'°9ﬂ‘e(Q' Ry @ht |°bH"°é’§%E'P'3§’P¥' V§UF‘P’@H‘°F‘6?“°’E¥(’5’E‘¥\ ane, By js ':‘ad"?&lfo ke

{r eat morfPten A s&p%@r BT SoveTRl slagec), Thus
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such as pro%lfaql;aﬁ o il e@g'}:ﬁg lgqtr%q sle of%h?l % §§ s:as'gl lfllﬁa nfz% n
cancey, foERg T B R e Acre

by’ an 'é\aﬂ)@on i ol D oot O I e ! Tl nthgs:éﬁf% g%sEur i Ds,

and to ol b, 9857 881 |m’runosuppreSS| on as I n trans ant atl on proce ures,

as el | asTh Gl dRBR buildig BISAS, nsﬁl@éﬁ@ﬁ\&&nmlcbmb&ﬁasqmerhw*@msa A ihtetbtlonal

i nfl amegatny 4ppicatdn escmmmam r e wiznt é dpragatdar iahdidgoRiyd 16 ShbEIB desdhbedNéh
CONPO kN OECTEIKEL/D0079.1 The EFRtis QipiclRYiddatiNitrefotnilda Miid WeicheX tis a potdcld OB grbdpe elgali r
fol |'icl etetesldrapyrahyi@q € oiC afk@siydsy. NRAYy [sachuTEH bthers HEZ} whiakh mmtnoofdewlrim@ledn' a.
The conpRamis/00079,aravaddily prepared foorthecvirespbridinglaizoimllepar ed from the vitam n
D- deri vat i Ve folofving standard>®RoGBions &e pwd Yhrquledut thisalgclosyre: MI8 = medd: Et FOSML)Prby
t he rout 2g-reepyk Belet tarrbuBt fHRe tetrah@stiodHpirem2-wf THF Fdﬁﬂaémfwﬁfé Tai S prigluptesuby an
Rheengh peodddbreteraithulyetimetiunetters, 1969, 985) gives the ketone 2,
whixgh is reduced to the 20S-al cohol 3. Wien a suitable chiral reducing
agent (for exanple an organoboron reagent) is used, 3 nmay be prepared
stereosel ectively, (cf. S. Masamune in "Stereochem stry of Organic and

Bi oor n| c 4 EP O 460 034 Bl Transformations", ex W Bartmann and K. B.
Shar pl'es eds., VCH, Weinheim 1987, p. 60). Alternatively, 3 is

CQ/VEI’II ently pr epar ed by NaBH4 reductl on of 2 and separating the
co-produced nej or amount of correspondi ng 20R-al cohol chromatographically.
O Al kylation of 3 to give IlIl is achieved by treatnment under basic

condi g ons with a side chain building block of general formula Z-R3, in
which Z is a |eaving group such 5 as a halogen (G, Br or 1) or

p-t ol uenesul phonyl oxy or net hanesul phonyl oxy, and R3 is R (of forrmula I) or
optionally a radical which can be converted to R at any convenient |ater

stage (or over several stages). Thus R3 in conpounds IIl , IV, V and VI
does mot necessarily have the sane nmeaning along a particular synthetic
sequence. The conversion of R3 to R may well involve several steps and

possi bly involve a tenporary protection of the sensitive triene system of
the nol ecule. Apart from any necessary nodification within the 10 side
chain (R3), the conversion of IIl to I involves a photoisonerisation step
anch.a desilylation step, analogous to the steps used in the |ast stages of
the synthesis of other vitam n D anal ogues (see European patent No. 0 227
826). The side chain building blocks, R3Z, are either known conpounds
(several are described in international patent application PCT/ DK89/00079)
or mays be prepared anal ogously to those described in 15 PCT/ DK89/00079.
The R3 is typically identical with formula 11 in which Xis a protected OH
group, e.g. tetrahydropyranyloxy or trialkylsilyloxy.- (Any such ™HP et hers
R3Z, which are not described in

50
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PCT/ DK89/ 00079, are readily prepared fromthe correspondi ng al cohol). The
fol I ow ng, standard abbrevi ation t hroughout this disclosure: Me =
nmethyl; Et = ethyl; Pr" = n- progg%r&glb%€§1tert-butyl; THP =

tetrahydro-4H— pyran-2-yl; THF = tetrahydrofuran: Ts = p-toluenesul - 20
phonyl; TBA = tetra-(n-butyl)-angeyumém 25 30 35 40 45 50 65 5 EP 0 460
034 Bl Schene 1 [err] 20 25 [err] [err] An alternative approach to the
synt hesi s of conpounds | via compounds |V of Schene 1 is shown in Schene 2.
In this Schenw, theuwal dehyde 4 (Wovkule ch et al . 40,
2283y is degraded,55 steregsel ECW to the

i nternedi ates shown. Al kyd-ats-on of

reaction 3 - |1 Nof Schene 1. Together with appyopriate
(the neaning of which may be changedgal ong the yeaction segue
parti,cul ar conpound I), conversion 011 VIl to VIJI,NWttig ¢gjoupling with the

he
ijlon of R3

anion derived from X (cf. Wovkulichjbop. cit.)| and deprotection gives the
target conpound |I. 6 EP 0 460 034¥Bl1 The co d 8 are jvery
versatile interngedi ates not only for, the preparjpti ongf _2Qnpounds || of the
i nvention, but%g) R or ot her anal esnof for i h the [group R
is excluded fromfthe presert invent , such asj tjhe pr I

22-oxa-[err] | ndged, we I&ve—conveni Ently used h
Schenmes 1 and 2 tor the synthesis ofNreference |
22-oxa-1,25-(0OH) 303 for direct 5 big ogical conparison with the conpounds
of the invention. Notes to Schenmes 1 and 2 a) Oxidation with [err] e.g.

wi t h#®Cu( AcO) 2, 2,2'-bipyri and 1, 4-di azabi cycl o[ 2, 2, 2] oct ane as

catal yst. :

d,e

25

An alternative approach to the synthesis of compounds | via compounds (V of Schems 1 is shown in

Scheme 2. In this Scheme, the aldehyde 4 (Wovkulich et al, Tetrahedron 1984, 40, 2283) is degraded

§s stereoselectively to the alcohol 8 via the intermediates shown. Alkylation of 8 to give VIl is analogous to the

reaction 3 - Il of Scheme 1. Together with appropriate modification of RO ( {the meaning of which may be

changed along the reaction sequence to a particular compound 1), conversion of VI to Vili, Wiitig coupling .
with the anion derived from IX (cf. Wovkulich, op. cit.) and deprotection gives the target compound L.
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10 b) Reduction (e.g. with [err] c¢) Alkylation with the side chain
bui l di ng block R3-Z in the prese 9&0&? S (€. 9. KOH, KOBu' or KH, with or
wi t hout catalyst (e.g. 18-Crown- In solvent, e.g. THF). d) Optional
functional group nodification in the si de cha| n. e) Isonerisation with hv -
triplet serige tonmennds@.agd 8 amtvhny ¥ereai®. intdrinediatby ndDerly fot ®6 piepdtatior olcompbuntls iTIBA+F-
or HF). U inveritign, bot aldoSos. ottie) ar@logabatof ormuleel ig which tha gpopp iRdS mxcludedlirani the prisent 1)
Baeyer - Vinkantiene sucinasotep depviounly knowg . 22veka- t5nPBhPoriesieed. byenirase comeniatlly juyed the
Hydr ol %s [egctigns of ool [ehepes & ands2 {gr thkeyqtifesis pftselpepnce 2amples ok $2-¢xal 2B By | fex diresty
(e.g. HFbiologicy somppiisga vitifie gampgundp ofrthefpyentipth chl or ochromate). 1) Reaction

with the atnlogaeg. |!éhl0 derivative) derived by treating I X with an

equi val e e (e.g. n-BuLi). It should be noted that although
th h d t

Uty i el L ERET P orde WC@%@@ Ll B e T T B ude the
e of ol et xew.tﬁy tha. m&s&& hﬁﬂy%gg Bl loaks QU il o

(such as tm%ew Rkt 3 186: SR, o ec Ve grolps 1 or gaii ¢

synt hesi s"dy Optidn8)unchddlly gdddp kno in thggig@ W th alternative reactions for
depr ot eCtIé)ﬂkom&%at%ﬁmﬂl@hﬁnwséﬁltlger o.g. &ithr 9&60 034 Bl Scherme 2 [err] 35

[ err] 4 er rfj Depecidnas.g ith@BAFOWAAS). are i ntended for use in pharnaceuti cal
conposi ti cMetpi wiMetir € useful in the 55 treatnent of human and veterinary
di sor der s M $xiddior (sigowith pylidinien didivemasyount requi red of a conpound of formul a
| (her ei nd¥ BagyerVilliger anapplidation tesg. withem-gldoropesbenzvipraeid) ent ) for t herapeutic ef fect
will, of dbiindslysispnaicohpfysisnie.ai Qi inMeOdRarti cul ar conpound, the route of

admi nitst r 29 Mdesiyiation @e- Mikrfindxidation é:0. pyridistumeshloroctrereatonpounds of t he

i nkent i on 'b%??‘:‘l?é W&Ehtﬂerﬁ"sm (er9e lfhipglerivitive) sigrived tby traating Pwith an egyivalent amount of base

(e.g. n-BuLi).

It should be noted that although the shown intermediates may have hydroxyl groups protected as tert-

butyl-dimethyisilyl ethers, the scope of the invention does not exciude the use of alternative hydroxyl

25 protecting groups well known in the art (such as those described in T.W. Greene, "Protective groups in
organic synthesis", Wiley, New York, 1981), together with alternative reactions for deprotection.
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EP 0 460 034 Bl articular, enteral or topical routes. They are well
absorbed when given enterally aﬂg gg the preferred route of
administration in the treatnent of S en1c di sorders. In the treatnent of
dermat ol ogi cal disorders |ike psoriasis, topical or enteral fornms are
preferred. In the treatnent of respiratory diseases |ike asthma an aerosol
is preferred. 5 Wiile it gehefa@sgi ble for an active ingredient to be
adm ni stered alone as the raw chemcal, it is preferable to present it as a
pharmaceutical fornulation. Conveniently, the active ingredient conprises
from1l ppmto O. 1@6by melghbuof the formyg ation. By the term "dosage unit"”
I's meant a unitgyg |ngIe dose ch i s . capabl e of being
adnlnlstered%E6 a patleﬁb |ch readi lly handl'ed and |packed,
remai ni ng as phy and 10 st gbl e uni t ydofe jconpri si ng
ei ther the acYive naterlaw'as such or m xture off it y or liquid
pharﬂaceutlcal4d| ue%tS(N garriers. The& ornul atijons, eterinary
and for human nedi | usce fd.-5he present i nventi qnyeompyi~ge an factive
ingredient in associ &lolrOstneut h)a pharnac tically laccept bﬂb carfrier

therefore and opi3 onal ofi her therapeutlc i ngr edi rrler(s)
must, be "acceptabl e” Jjn t nse j of glf%npat 15 ot her
ingredients o thed—e-lenul atlonsﬁ'nd'n erious to the recipient
thereof. The formul ations mwncl ude e.g. Hhose inaformsuitable for oral,
rectal, parenteral (includi subcut ane- Qus, intranuscul ar and
intravenous),Vﬂhtra-articuI and t opi cal adninistration. The formul ations

may monvenient£% be presented in dosage unit formand may be prepared by

any_of the netlmé#s well known in the art of pharmacy. Al nethods include
the step of br¥nging the active 20 ingredient into association with the
carrier which cons%hUutes one or nore acge @X ngredi ents. In general,
the formnul ati on%.ate prepared by unifor y @ e imately bringing the
acti¥e |ngred|a into association wt L)sU|d carrier or a finely

di vi ded so} A Ner or both, and the necessary, shapi ng the product

i Mo the df q of jt e present i nvention

suitable fo -aI adm ni strat] {1y~ be @Qi m of discrete 25 units as
t

rmul ati on. FOim.” 3
capsyl es, salhéts, tablets or llogenges, each doftaining a predeternined
anount of thé& aghhve ingredient;. in the fﬁ%ﬁ]of a powder or granules; in
the formof a s tion or a suspension in‘an aqueous |iquid or non-aqueous
liquid; or in tRe formof an oil-in-water emul sion or a water-in-oil
enul sion. The actNve ingredient may al so be admnistered in the formof a
bol us, electuary oNdfaste. A tablet may be made by conpressing or noul di ng
the active ingredie optionally with Qne or nore 30 accessory ingredients.
RConpressing, in a suitable nmachine,
the active ingredi ent a free- Inmnng form such as a powder or granul es,
optionally m xed by a binder gsant, inert diluent, surface active or
di spgrsing agent. Moul ded t be made by nDuIdlng, in a suitable
machi ne, a m xture of the po yd—active ingredient and suitable carrier
noi stened with an inert |iquid|diluent. 35 Formul ati ons for rectal
adm nistration may be in the fo6rmof a suppository incorporating the active
i ngredient and a.carrier sucff as cocoa butter, or in the formof an enena.-
Formul ati ons suitable for pg pral adm ni stration conveniently conprise a
sterile oily or aqueous pr ion of the active ingredient whigh is

7
Epar ¢
preferably isotonic with t

ood| the recipient.
310 ;}—

v

50

The present compounds are intended for use in pharmaceutical compositions which are useful in the

85 treatment of human and veterinary disorders as described above.
' The amount required of a compound of formuia | (hereinafter referred to as the active ingredient) for
therapeutic effect will, of course, vary both with the particular compound, the route of administration and the
mammal under treatment. The compounds of the invention can be administered by the parentsral, inira-
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Formul ati ons suitable for intra-articular admnistration may be in the form
of a sterile aqueous 40 prepar até#)‘?uai‘og"%active ingredi ent which nay be
in mcrocrystalllneform for exa e formof an aqueous

m crocrystal |l i ne suspensi on. Uposomal formul ati-ons or bi odegradabl e pol yner
syst ens &mduladlen@raber e rdufds.Prmeys 818 twell RBsoAtBE iwvién §irk@! edbtafy bind @is i Bk fpreferred

| Nt ra- ar toute Wk admisistatianh tHealeBiment D€l Bjstdimi disdtdeRNIn theOFeatedt of ABEnatlobical lalserdérd I

t opi cal Hiewsoriagi4, taptcalonenteral lfandeark pterred.or  semi -1 i qui d preparati ons such as

| i ni ments, I e ireatrent ofpgsbiratan tisgasesilike asthmaach @erowt is pfesed.i n- 0i | enul si ons such
as creans, Wiietithismossilg fonant astive ingredignt 4o beitadwinistersd alans perikd caws chomichl, itgs

dr ops. Fefplemble iveresenicihasrAcnlernapdyiigahiomsintiont Conyoriently. thoedchve ingiagient dompgrises framr ay
f or nul atFB’P@‘°Q:HVSB3éH§@H°WQH’"&“a§?ﬁ y can a nebulizer or an atom zer can be
used The B8t} P'at da??ge urflh rnesn @Feeqoawyhnae@a%{e Jeing agrainigtersd j

pats 15 oy A, e Cacot e e oy
Form of g%\ﬁﬁ i afgpffgggg - @ﬂ 3 GO MAD 1 S0P 8 o PP s o

powder E" L&@fo térfﬁl, ) BPRlntah d.eé?“@'ee nﬂé Ejn .nv%guofnorggl gL ons.

(n the Case aisﬁt, s9 & LéthiL aycarfa Rl 98 Sptidn %f’f - ect
be agmb, ﬁ‘dﬁ E\‘e 6& b@ "X ‘fiW {hQQerts %f the

char aGs eBth&EdgFe‘&ie tbo\ethe ﬁrhdbﬂorﬁ% Bol&riold t@%%d}ﬁbnﬁth&%fay aV' ng t he desired

particle siThejonfitatibys ihdhiel e thedd NG tbriesufidbld téorbiN@E@CpePeMteral Encllidiny SRRAGKRC
powder i susCigiimuedutal Shaifaldnbisy; infrb-gficulal BRSIGpicLadniista®hn) | Ng formul ati ons may
be either posvbanulsioesrayScom@nibaly e |pRiseristSin dosafednitLibrat dnd My Gb pRpared Baryf t he
acti ve i thgrnahods tweth knanCip | it 8rt of pizarsazly UAIl eethads iBtisjeeths istep.of Badgingpth@ getivé | ng
powd e ize- dingrpdient intrgasaiation withi tiensrrier etiichr @bstitutes @ngori reme dicssany dgcbdiests.tin génersl, of
sohid acthp {aemylatigneaté prapased tyrwdifeemil jagrLintingtahoipiabingahe advieesingredient iotoi assonigtiop @itmt
bel ow [ ef Fquidearrer ercesfinals dividesh salid saries or tiiiy and ther. if npeesisei. Bhaning fhaprdduct intythe
propel | affsafeimaties- be suitabl e for nedicinal adninistration and may

conpri se qfig'mylations phthe pigsentdryantion syjfablgyigr orgl agministegtion Ay, BRo [fthes for é’F F"fcrete
hydr oé&r b’B‘F\@f’: rgf’p °§-ti§?’h9§ faﬁ'@'rsé’éi’“e’@ﬁf #fth @ﬂ“" p’P‘l"’(‘ﬂﬁ'P Ph PRt 1he aclvey |

h d 8 i %s m | 5 man aqueous
stit Lt: e gﬁg@b}" o Ef% r,'u%; e f’ﬁ% ref s °&U%<?a TRAFUR ent
Const itu bj?adiu

|e t o tlonjilf;l vﬁt %h& Brotﬂorg 0
the afsp r %@s%rqu iehtd 9¢& abl @ﬂpt‘f
|l 0do. e e o ”s%r?% % dew 5 pw\gl B by G inr,
flavouri percaftSiRérbdiluétt, RARIcS actRd! bl dispBrsiRG bhene MBEIGSY t§b|et§ Jﬂhﬁfeetﬂé‘defby n'nddBfng GRALS,
Pr €Ser Vauittfs madhird, a FBAURY b they Sbw@did StveOmérBdidnt Bkl ShbIbOcamif inciSt¥red Aith S inert
enul si fyiiqug dgmot s and the |ike. The conpositions may further contain other
t her apeut | Fairujatiens tforviectal Cinistislion Way el iy tidPIBIn 6a istippbdtery lifkotpb@trigndsitactvé t he
above neingrediere dndoatdniel agh estocachutien oramite fornef goreesdat | nventi on further
concer ns a Fawiulatiohs f syitabter o parergerg) cadiimipistratios whrivemiently comprise angeritd’ oityher avioeone
pat hol ogPrepdrationofdhe aclivedngredientivhinh tisrreferatinisotertic with tisf biced 19f the scieleitng to a
pat i ent i n FREwlstions ujtebler fas riptracericulfrf administatioanmanntbe g th dorr of ne rsteriieorenypds
of ' grfruPrapraration plhihe agiive [ngredientvhish may ke i Migrognigaline formy for eamelp, in the form of an
t her apeuF‘F“&%ﬂs °'8‘E¥W'€° v 'B'Prc’r!?"i?glihﬁ"i"y"a&?fgq E‘ﬂdqgﬁdﬂ'?epqyf'@éfﬁﬁﬁ‘ﬁ “B‘f/ alsgj d

-‘

pat hol ogP% af '@%%“ die ”°’:“ % g‘é’ﬁ{f‘;‘
parats ns such
and/ or Wlw&rhenﬁ:d‘ gﬂér iC: nlg oil-in-wal e%trm! atéa;-l‘r)l[?tlallk?egmu snolﬁigsuc as cre: s intments or pastes; or
45 solutions or suspensions such as drops.
For asthma treatment inhalation of powder, self-propelling or spray formulations, dispensed with a spray
can, a nebulizer or an atomizer can be used. The formulations, when dispensed, preferably haver a particle
size in the range of 10 to 100 u.
Such formulations are most preferably in the form of a finely comminuted powder for pulmonary
s0 administration from a powder inhalation device or self-propslling powder-dispensing formulations. In the
case of self-propelling solution and spray formulations, the effect may be achieved either by choice of a
valve having the desired spray characteristics (i.e. being capable of producing a spray having the desired
particle size) or by incorporating the active ingredient as a suspended powder in controlled particle size.
These selfpropelling formulations may be either powder-dispensing formulations or formulations dispensing
s5 the active ingredient as droplets of a solution or suspension.
Self-propelling powder-dispensing formulations preferably comprise dispersed particles of solid active
ingredients, and a liquid propellant having a boiling point below 18°C at atmospheric pressure. The liquid
propellant may be any propellant known to be suitable for medicinal administration and may comprise one
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sinmultaneous or with intervals. In the treatnment of system c disorders

dai ly doses of from 1-1000 [e”%PW:ﬁB%??Blly from2-250 [err] of a conpound
of formula | are adm ni stered. t opi cal treatnent of dernatol ogical
di sorders, ointments, creans or |otions containing from 1-1000 [err] and
prefer a:bhrpref ¢ Eﬂnal@lhﬁ%albﬁfs fo} haldgeratddOTT G Lalkel HYbirobaondlbianiabres ther@bfEchlorinated

admi ni she fladnatebh® -Gralilyl ydrpoising a@rsSpaially Hrofimad. Bbrehlly, [HeSireoldat Yonattutdsadsl et s,
capsul é& 998% wiwogisthe daymelatiom iwhipt fireonatiGa SgB6iont| @nstijutesr e bEm abloyiod wenol 4150
[err] d?fma'am ound of formula 1, per dosage unit. The invention will now
be firthel ad@%rtP Bhsdiafpramentienet! iresiantagihe danmilations ofrthis Pvention aay dncledeaveh or
Exanpl €¥7° ﬁ‘i"’éﬁ%’ ngredisats sueh Bxeilipnte duss, devpuringl aghrie hindenmpéurtadecattiwoagentainds |

are |id¢ f(ﬁ"%‘ f’es"l'Y?&V"F n$-@r MeAV! hydrexybenzonte, dinglusiing agtirgxiganiske fepwisibingt 0 i n
~the Pré‘ﬁ a t‘lia fbﬁ dent | f | ed b nunmbers with the correspondi ng
for, myl qrgadngntcgaﬁ peo urther ° °Htﬁ’§'f’¥eﬂ“@ GOReR R bwalyappted 4n the00

I\>Hz Vém '° ed p 't eut och- Ioroform
sol Ut ' %Qtﬁol%raeﬁs[cﬁgéé tlo 4::{] € cgncrl?%sa me%.‘ g)g sge‘: ttt:: i‘%areﬁyr:g_f ne ?V8f orm

(€r1)  Bidrtidddmoutt ¥ oNPbrtEord 08 um Teripd 9@ pafent in o
{11 Pl Clnapburclty B ool oot bo Btk réa ! g i G é%ﬁ,

unl ess treatiam Othi the Grgabrt CeofnBoundsS bt reﬁlth fbrmar RHoRB6kical arﬁ;lleaap&m&s Fn@n}“b%

are gi \siemuitanBodslker with intéwdls.ar e sonet i nes approxi mated to the nearest unit. 35
Et her i s Iditetthegiment dl @ystenaddisordits dkiily A6bed vefon® 04100011y, Prbibrabip Frord 1212861 ug\dfl

sodi umctreprzop biefamuia. | dre hdntihisterad. @ @ rtogical ®datimend oft ddfmatsidgicalndisofderkC biht@bnts,

React i eresmg\erletiongiepntaining from1110000a¥g bt @eferabhe 8am 0-5081uigS & atdinpélind dhiGrmuar K- up
pr oc@dlirae edmipistered The praly compesitiods latet foomulatadt Iprefenablys g Gbibis £ dapswésy @ drops,

( ohher RPENINGfEMA-2/508iHg. preferably tom $:850,1e00ha compound ot forwlai pehdasegeenit.and t hen
bri ne, Wﬁbje'wév'" MBS gs degseribeq indhafollowing aertlimiting Breparatiogsnd Exaplegi ve a

residu Tabl e 1 enpllfled Compounds | Conpound Nunber = Exanple
Forrml R2 - X 101 1 4 Me

5 102 2 3 Et
Ve OH 55 10 EP 0 460 034

E}/Tabl e 1%9 QQJHEHMH& Q gsr llﬁ gée%pr?'i'a%ﬁe ‘P r1’he m{go mediates of Schemes 1 and 2 regrreJm la 5

Type inthe Preparations ar grs with the corresponding formulae in Table 2.

30 For nuclear magnetic resonance spectra (300 MHz) chemical shift values (5) are quoted for deuterioch-
loroform solutions relative to internal tetramethylsilane (5 = 0) or chioroform (¢ = 7.25). The value for a
multiplet, either defined (doublet (d), triplet (t), quartet (q)} or not (m) at the approximate mid point is given
unless a range is quoted (s = singlet, b = broad). Coupling constants (J) are given in Hertz, and are
sometimes approximated to the nearest unit.

35 Ether is diethyl ether, and was dried over sodium. THF was dried over sodium-benzophenons.
Petroleum ether refers to the pentane fraction. Reactions were run at room temperature unless otherwise
noted. The work-up procedure referred to involves dilution with the specified solvent (otherwise the organic

reaction solvent), extraction with water and then brine, drying over anhydrous M@SQ., and concentration in
vacuo to give a residue.

L
) Table 1
Exemplified Compounds |
45 Compound Number | Example Formula {li)
Number
n | m R | x :

101 1 4 Me Me OH
§0 102 2 3 Et Et OH

103 3 5 Me Me OH

55
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9 5 1] ‘[err] 10
7

6 . 111 [err] 1 , 111
Cerr] 10 15 Er 0 460 034 B1 g |V

[err] 13 10 |V [err] 14

11, 12 |V [err] 15Table 2 VI

[err] 15 Preparation 1 Corrpound To a solution of 1
(S, 3(R) -bi gttert i 111 | Si | uxy) 20¢S=Torpyt=9,10-seTroprggna- 5(E)
, (7TE), 10( 19) 526’"??”(“@151‘&"‘/ rrE '°’_L 44 g6 ol f'fyf'r'wa

N, N- dismet hyl|f or mam de (15( d| az abi cyydeo[ 2.{2. 2] oct &he (600ing, 5.3
mol ), cuprifc acetate, m)rohydrate (90 ng{SedSalemasigl ) and 2, 2' - bi pyri dyl
(72 mg, 0.43 mmol) gere added. Al rg; was Qubbl g thrcug&H,‘,s‘ oWRPM §t| rred

solution for| 6 dayggat [effr] C. The readtionymn xturle béuME;Q wift h et hyl
a\ggtate (500 M), extractgd with water (|2 x 3P0 m) )ss(ﬁgswaat)ﬁgz gueous
i uff chl orli de (34x 50 ni|) and drg ed oder MpsO4. Ht how,)aqetrabmeya

evaporated dff, 2513 and the soli dioresi de wasvpuri fli eCH:lRyc(osiMeEE Ogr aphy
(silica gel, 10% eruher I n|petroleiem et hgr as rel uant]) -(Ciex)seO8MbNIMeL ijt | €
conpound. NNR [ert§ = 0.Q37 (s, 3), 0.J043 (MW, 3H)| -(CHBIEOiNIe:)Béd) | 0. 49
(s, 3K, 0.84 (s, 9H), 0.89 (s, 9, 1.5-2.30 (m 13H), 2.13 (s, 3H, 2.55
(dd, 1H), 2.70 (t, 1H), 2.89 (bd, 1H), 4.21 (m 1H), 4.52 (m 1H), 4.94 (m
1H), 4. 9Befdnation1:idbmpsnd3 (d, 1 H), 6.43 (d, 1 H) ppm 30 Preparation 2:
Compound 3 and 1ts Z0R-1Tsonmer Conpound 2 (Prep. 1) (3.10 g, 5.5 nmmol) was
di ssol ved Irg atsdluticalty d(SRE(RF-B (ettt} Idiethy RIRbx P20 (S)HIIiYe9, 003666 predaa-$(B),(35), 10(19)3. 3
nmol ) eaesierdOidedpoudde i @6 g, easmanhia N, dichetlybiiidos@S00MB. 1,4dazabicydioR. 2jotase 35
readct i onetd ewds.oasma)l cuprie dedtays, ratfohyidiatet (@G mgt DA% naliol) Liné @.2Wbipyridya t (PR mgat¢d at e
(560 m ) mmdlheers addat.i Arwasihebbies thraugh the well stired\solution i3 dayd 830n¢.) and sat ur at ed
aqueous sodhareactioh mbituie wasl diljtod{ with othyl acetate\(800 M) SBacted avitk walob (2o Q0 ltﬂibacgl ve a
col our | esslwalpd aquanye sediymy chicsige (e Sl apd:rietliover NigpOe Hrteraretat wistRyarosited,

gel, i%%'\?t‘@:a@ﬂ‘&tv@s PPF'“ﬁ‘eP\f ?ﬂ“é't?FPB@PWe(F""’&éle'e ?Ff“)' in H’F’?‘S‘t’“ @4‘?&@%6‘“%3? t he

ZQ/ i son#Ye o5 0.0 rn 12 s s
. 2.89 ,% é:% 43( ’%&{%i rﬂo“%%‘m 211"’8*5‘ %H)g% f‘g‘%
,43‘ ‘“ Py, 5.81 (d, 1 H 645(d 1 H ppm The

fractlon |sorrer (3) were evaporated to gi ve a
col ourl M&%%H\ ng aﬁﬁjﬁs@zcﬁ@oﬁagr I zed fromnmethanol. NVR [err] = 0.052
(bd, 12H), cBmpdhnd 2 (P%H) 1) 3. 18% (5% m% ’waQ dRShived in Sfihydrbiurad i‘ﬁ mipldhd sodium
1. 20- 2. 16bréniyairidd 4bBs g23.3hn was thandl ¥as (he#l addblildrop#isS ovdr s mihlltes. Ihe’ 2
(m 1k, redctigd blerd wadstirred . f5'22(( ﬁinuﬂ)H)then%rﬂ&d (wB , ethiyHhcotafe 880 (M THdTsolutibn &&s ( d,
1 H), 6. édradtali with virdter (50X S0RNIE Bl sAifuta®id aqueo(sOstim ttiofte (VS0amI); dngacverddgSD, abd and
7 50 evipsaibdibigha aabloarizepaliMith olly (esidie §gs purified oy cﬂ'rblﬁatégﬁibhvrts)lica\g&t. tisteatiyed
dr opwi s eaastatetin patioleurh dthér ayleluanticFilskelyted/wasithe 20Rtidomett i rring at [err] After 10
m nut es t h&MReact 0.0 (Mi1RH)Ue-82 (redt). 06 ks @H)LI B89 Gt By 110621 0finy BAHE 1118 dd, BHRE3R ca.
2: 3 At (et HH2.53i (A 1), @89 oo rith. 2.8 KIVREH).[38 ] 1H). 4RY (hn HAot52 (Mo i $.9%md 1H): 13
(maj or i %8‘?@?*?‘”*?211“’ 1845 (S H) ppm-
ractions contammg the more polar isomer (3) were evaporated to give a colourless residue which
was crystallized from methanol.
NMR, 5 = 0.052 (bd, 12H), 0.54 (s, 3H), 0.85 (s, 9H), 0.89 (s, 9H), 1.22 (d, 3H), 1.20-2.10 (m, 14H), 2.30
45 (bd, 1H), 2.55 (dd, 1H), 2.87 (m, 1H), 3.72 (m, 1H), 421 (m, 1H), 452 {m, 1H), 4.94 (bs, 1H), 4.98 (m, 1H),
5.82 (d, 1H), 6.44 (d, 1H) ppm.

L d

Preparation 3: Compound 8, via compounds 5, 6 and 7

50 A solution of compound 4 (3.1 g) in dry THF (30 mi) was treated dropwise with MeLi (1.5 M in ether, 7
mi) with stirring at -40* C. After 10 minutes the reaction mixture was worked up (ether) to give crude § as a
ca. 2:3 mixture of diasterecisomers [NMR: & 0.99 (minor isomer) and 1.13 (major isomer), (2d, total 3H,J =
6.5)).

This was dissolved in dichloromethane (75 ml) and pyridinium dichromate (7 g) and TsOH (0.05 g)

55 added. The mixture was stirred overnight and then diluted with ether (200 ml) and filtered through celite.
The filtrate was concentrated in vacuo and purified by chromatography (sllica gel, 5% ether in petroleum
ether as eluant) to give 6 [NMR 5 inter inter alia 1.07 (d, 3H, J = 7), 2.08 (s, 3H), 2.48 (m, 1H) and 3.99 (m, 1H)-
1
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6.5)]. This was dissolved in dichloronethane (75 nml) and pyridinium
dichromate (7 g) and TsCOH (O. 05g@ é&o ggged. ,The m xture was stirred
overnight and then diluted with ether :z m) and filtered through celite.
The filtrate was concentrated in vacuo and purified by chromatography
(silica gebqlutibiioes (1eg), nrhip@perisensditnace] (12rg) akd E40HI0S gf @ dithibRmethhdME mijer I |

i Nt er afa$ heatedOghdérdrethBHor 34 toury. Aftar. @BIingS the Fhikture Avad Silgted with blheroand etrRBd(m 1
H) - [ ercersecutivelywi) SZGDAIDB dicBbonatessolutidni the sddiuth suiphiy)splutioncsth esdipebitEidass, c aci d
(1.2 )amtawmenm 0 coBenpiptidnrin gicehiae e residbeacvetainiag 7.nthjch was diteetiyt hy droly sed ey

refl ﬁx trpgtinens af fyeplitian in AHE ¢& my; gnsl atipnol (20eminwvishta i QH seiutiord#N equectisvé inh aeioher and
ext r acf®d E‘Eﬂﬁs@’eﬂft”Pv@F?”’?W?fW“Q%@om"ﬁ?#m by chyometegsaphip | (silice casl: 408/eerdinum

sul phi P&© %d’f’\e ?&;"80}8 9@ B ahntiloviicn shystellized amefanging (ap- @igf‘ﬁ and

concentr AeLY0YERAE Se3H A8 §; @Hl LT il 19): 719 (Bt Bl 3BT #ndd0Dy
h\/gir Iysedmby 5 treatnent of a solution in THF (5 m) and nethanol (20 m)

= | AN aqueous, 5 m) at [err] C for 1 hour. Wrk-up
(d hI Mn@%@purlflcatlon by chronmat ography (silica gel; 40% et her

in petr ol QUMdRiibie br @mp&ilnd 3Nhde i 5] ﬁ éga l’u .J,u}n?ﬁ Xi
st andi ggro(dVi®mméP-18 -@(fvlﬁfer( 0rk nf %ﬁr mo-2-at8 5 :&%‘% ;;0 88
(s, ®Hjion 5.(07 &. @m(nai) wék6 Blided. h’h&%\n&d’ew |rr obi vigoRdlisly 3\/9 ghf'5l l%a

H) . 10 rii¢eipaianie ftrate’svagorseagiividus? To a sol ution of conpound 3 169 m;J,

nmrol ) i n e yesided wasypoefiod by fcAdmatgraphy (41dh 56 5%IH 1b%CHﬂQKInCi:6tr({I&m7éﬁwe@as éa&hntymol )
18- Cr ovrgivé tifedtlle mompoamt 2- ( 6- br onp- 2- et hyl - 2- hexyl oxy) -t et r ahydr o- 4H pyr an
( Pr epar a-NMFs 5t $ @95%jbs,( 1RHK 01 (6 3H0I85 (sneii)e0.8ai@deaH), TtaedmdHyt Li7gs, 88l 190i(s, r ed

vi gof odkh g:’(b%@r(fﬁ FH). 2.31Hed, 1HR2.64 (oid, ). 285 1(re, W $S.2D irh,t28l, 8d} (rand), Bise (rh.i1HLr at e
evapor 48 itH). ¢at (i THTHE2 (e dHE 4B (M EHP&LI b5.dH), BP8 (b 1bISBd ¢ akh§.44 i 1H ca
gel, 5%To 10% ether in petroleumether as eluant) to give the title

conpoupd. NWVR: = 0. 055 (bs 0. 51 (s, 3H), 0.86 (s, 9H), 0.89
s, ng?ﬂfﬂilﬁf’ , °'2' ‘?‘ 24 V° trattyd ré‘“zo 3H) 0. 90 2 05 (m 25H),
2.3 (bd’i H;tirr ’ ‘ol lBQ\ 021 21! anoa 0 in dkg) eth nh]w]é;_') i_|)
2\8 3 de r a ligre olu E ard nt |u HF g) and '
B ( thyl he (2 :ﬁll goapi te he IES/- 6W.‘xt

repar ghd QIB gﬁ po@r g?a g To a
Sti g e@olutlbﬁgf' nﬂ c‘ﬁQ dét(b 55 uQ tg't(?()ﬁl mi %Qn

thg (
gsggid o et e’? dried
et her (a}&}Wafbopaiia, A8l 8 qudbsNiesRasQ¥ilctod HBre %th E‘é’oﬁ, n
G i gnaweshbe@eatitivelp el #ht6iCanks %&%@@%&Js%ﬂ%n&rﬂ-gh QSTi %a

i n dri edgiel e crud@ MHibritbdiate BEtréo-Bmbtii2!A6anchOasTd Bél& 9&!09 it t'h\% W&Qj‘ {ddint h e
react i dichlorordthane (108 SmiRIthed VaEdikyarovaRFpYrah G8.9 G TaridEpyREiah WSludduRiionald (0Bt es

bef af e wireiaddpdpat iwoedtempdratura. After it heut, thé esaetidd Bbiatibn 3as dlfddUkith Githed {256 MGG UM

chl or i egragtgDcagpeciiyelyanitt sat(raed aqdedus sfiite hydrbgen \carjaratL($50r relf tiated (106 &) and

subsi d&uratehaquaqus gediym ghigrideuél90 gWpaften tyig aechemblabof dltpusolyers inl ey themeduct

ext r actEUPYifiehbyreirematacrahy (15h @ slisariobln 80 ethhicin Hebigieumsethsras ohasihtsdgive the

consecﬁ‘?sf‘?}’e‘f"g‘pwnf’ﬁsw&?'%ﬁ" %9l sat urat ed aqueous sodi um chl oride, dried, and
conednt r AMR;? 12048 3. 1.2 (s, 3H), 1.40-1.95 (m, 12 H), 3.42 (t, 2H), 3.45 (m, 1H), 4.72 (m 1H) ppm.

Preparation 6: Compound 10

The compound was prepared using the procedure of Preparation 4, but replacing the 2-(6-bromo-2-

45 methyl-2--hexyloxy)-tetrahydro-4H-pyran with an equivalent amount of 6-bromo-3-ethyl-3-(trimethylsilyloxy)-
hexane.

NMR in agreement with formula. *

Preparation 7: Compound 11

50

The compound was prepared using the procedure of Preparation 4, but replacing the 2-(6-bromo-2-

methyl-2-hexyloxy)-tetrahydro-4H-pyran with an equivalent amount of 7-bromo-2-methyl-2-(trimethyl-
silyloxy)heptane.

NMR in agreement with formula.

12



to give the crude internediate (6-bronp-2-nethyl-2-hexanol) as a pale
yellow oil. This was dissol ved i i thane (100 m), then
3, 4- hydro 2H pyran (8.9 m) and E@gﬁph%ﬁﬁrg t ol ueneaul fonate (0.8 g) 36
were added at roomtenperature. After 1 hour, the reaction solution was
di | ut ed ppghRtidatd€smdoedisrl ) and extracted consecut ively with saturated
aqueous sodi um hydrogen carbonate (150 m ), water (100 m ) and saturated
aqueous sotheUdtmpbind rwas @reparSd ustihg) the Afdceduredof Rrepgrationd?, bemepladingodompiad Sokithe nt
I N vacuapempduad p(16dugl. was purified by chromatography (150 g silica gel, 10%
et her si n pEVMROI agraementwith fomsuleel uant) to gi ve the desired conpound as a
colourless oil. NVR Jerr] =1.20 (s, 3H, 1.22 (s, 3H), 1.40-1.95 (m 12
H) , 3.42’f¢{narati@+$f00r3mnﬂﬁ'f2m 1H), 4.72 (m 1H) ppm Preparation 6: Corrpound
10 The conpound was epar ed us ng the ocedure of Pre ar tld?n

-vroltl PLO% %tﬁ Wlth

repl aci n [felution gh‘mﬂ 72488 i
a‘ﬂ/eqlﬁl H n Erﬁ'tam:&e’%ﬂ ) ‘8 ; u‘% 'u o was e si;"? v %
in agr eq ?%esrdxgq fied s ato%ap %?slgr aCI f gﬁ)qw |

prepare ara

2- (6- brorm 2, Y58 Janj, Yy, 934'(‘&‘@ i"i‘ﬂ& B, *i7 ROsH)VRILE!
amouni, OJH) gds( Lﬁﬁ ? (Hie ﬂqfsz(fﬁi hif), 920 i) 2RY, 3132 (m,NMR 388 (ROTHgemMent
with forggd (ﬁa u% (m, THE 6@1) 11T 483 11 HY, .18 (oaCoypsend, 5, e,

corrpoundu_yva&nprepared usr ng t e procedure of Preparation 7, but replacing
conmpound 3 with conpound 8 (150 ng). 5 NMVR in agreerrent wi th fornmul a.
Pr epar atRreparafion 1000gnpentl 52 A sol ution of conpound 9 (88 ng), anthracene (60
ng) awd triethylamne (2 drops) in dichloromethane 10 (10 m) under N2 in a
Pyiex f| asRheneompoundards atepatedwsing the preedire ofPrapdistigh mues@erﬁemm FerpRQUAg; SV

| anp, tyEepdi@ 16072 (Hanau), at roomtenperature for 55 mnutes. The

sol ution waylﬂfinaqr@nm,witbm@rmat ed in vacuo, and the resjdue purified by
chr omat olgraphy (silica gel, 10% ether in petrol eum et her as eI uant) to gi ve
the t 7% | 'E&"‘:RSNEgJ.[err] 0. 056 (m 12H), 0.50 (s, 0.86 (s,

(Pﬂ" ZgH)B Zo %he2 ] dlvfl_a%%eggrgd ﬁs?g(tm pri) re oﬁsgéar?tron &%u&%ﬂbs@&gg%@ﬁou% 1%50 42
(m 30 Ry eyl (11 10,418 (m 118 438 (0. 10 470

Preparat b@thkh 15°20mcdAE 4l Riternative method)

A stirred solution of Compound 15 (90 mg) in ethyl acetate (0.5 ml) was treated with a mixture of

acetonitrile (3.5 ml) and 40% aqueous hydrofluoric acid (0.5 ml). After 3 hours, the mixture was rendered

35 basic with 2N sodium hydroxide solution and worked up (ethyl acetate) to give the crude intermediate

desilylated product as an oil. This was dissolved in dichloromethane (4 ml) and pyridinium chlorochromate

(0.2 g) was added. The mixture was stirred for 90 minutes and then diluted with ether and filtered through

celite. The filtrate was concentrated in vacuo to give the crude intermediate VIl (R® = 6-methyl-8-hydroxy-

1-heptyl) as an oil. This was dissolved in dry THF and treated with trimethylsilylimidazole (150 mg). After

& 440 stiming for 3 hours, the mixture was partially concentrated in vacuo, and the residue was purified by

o chromatography (silica gel, 20% ether in petroleum ether as eluant) to give the intermediate VIl (R® = 6-

methyl-6-(trimethylsilyloxy)-1-heptyl) as an oil. A solution of this (80 mg) in dry THF (2 ml) was added at

-70*C under Nz to a preformed solution of the lithio-derivative of IX. [This was prepared by adding n-Buli

(1.3 M in hexanes, 0.15 ml) to a solution of compound IX (110 mg) in dry THF (2 ml) at -70* C under N

45 and stirring at this temperature for 15 minutes]. After 1 hour, the reaction mixture was worked up (ether) and

the residue purified by chromatography (silica gel, 5% ether in petroloum ether as eluant) to give the title
compound, identifical to material prepared in Preparation 11. ¢

Example 1: 1(8),3(R)-Dihydroxy-20(S)-(5-hydroxy-5-methyl-1-hexyloxy)-9,10-seco-pregna-5(Z).7(E),10(19)-
so0 triene {Compound 101)

Compound 12 (50 mg) was dissolved in a mixture of acetonitrile (5 ml) and ethyl acetate (1 ml). A 5%

solution of HF in acetonitrile/water 8:1 (2 ml) was added, and the solution was stirred under N2 for 40

minutes. Ethyl acetate (50 ml) was added, and the mixture was extracted with saturated aqueous sodium

s5 bicarbonate (10 mi) and water (10 ml), dried and concentrated in vacuo. The residue was purified by
chromatography (silica gel, ethyl acetate as eluant) to give the title compound.

NMR: & = 0.53 (s, 3H), 1.15 (d, 3H), 1.21 (s, 6H), 1.2-2:1 (m, 22H), 2.32 (dd, 1H), 2.60 (dd, 1H), 2.82

(dd, 1H), 3.21 (m, 2H), 3.56 (m, 1H), 4.22 (m, 1H), 4.43 (m, 1H), 4.99 (bs, 1H), 5.33 (m, 1H), 6.02 (d, 1H),
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20 The conpound was prepared using the pr ocedure of Preparation 9, but
substitut.iing conpound 9 with CCEP)@ NI\/R in agreenent with structure.
25 Preparation 11: Conpound 14 corrpound was prepared using the
procedure of Preparation 9, but substituting conpound 9 with conpound 11.
NVR | neggetHypph. Wit h structure. 30 Preparation 12: Conpound 14
(Alternative nmethod) A stirred solution of Conpound 15 (90 ng) in ethyl
acet at ExaPle5 211 )1(SHAR)-Dihpindxg-d0(8)-EHhy doxyidethy - EheafloqE® t0ssacd-predne-5(Z87(6),10119)- and
40% aqtiewuCohgandid2loric acid (0.5 m). After 3 hours, the m xture was
rencered 35 basic with 2N sodi um hydroxi de sol uti on and wor ked up (ethyl
acet at e) The cemrasnd Wes ereRAcRsl ysing dharerdadive off Exdmpll bkt syhsiding comreuech 1for . Thi s
was di s¥rfeydt2i n di chl or omret hane (4 m) and pyridi ni um chl orochromate (0.2
g) was adﬂ@‘d‘“aqfﬁ%“??f‘%‘{hlﬁ“é"t%s stirred for 90 ninutes and then diluted with

%/her End £ .
omloEuinE§1 130

an orI soI ved in dry THF and treated vvlth

trinethylgl 'eX%dehﬁ@%&L.%paQ@.ngﬂﬂ obdafito o4%xa$|]tle i 'lﬂlg stQtEtull?Ig ROHoInd 44 Ror

M Xt ur gemiRendP@! t1al Iy concent rn vacuo, and the residue was purified
by Ghr omaiMIgih 3gBsmdnbwith stract@&! .  20% et her in pet rol eum ether as eluant) to
give the internediate VIII (R3 = 6- nethyl-6-(trinethylsilyloxy)-1-heptyl)
as an @kdmpleAt Cepbuldsicortaiflitg ¢dMpsurg@1 ny) in dry THF (2 n) was added at
-70[err] under N2 to a prefornmed solution of the lithio-derivative of |IX
[ Thi s wasopwepdisetvedin aabtlisrof) t¢ e Budlicofichntthtiod of 10hegx tnies oil. 0.0 IFartsrby whightaof
sol vt i gelatiod, < pariscaynebighX glydetite, raPp pans iy weifiiFoofasiumh sorbate, -aid) 1€ partsdieyr wéight 45 and
st b1 i digtiled wathi were evingd tagbtherewith dpating and foumeddijto sofif gelatine] cahales. Thesrewere dheni on
m xt ur &ledgachyih (eI opthe &Q1e pi) solutien. susb theteachieapsyin eonteipectil- By ¥ omat ogr aphy
(sr lica g;;nele %etlherI in petrol eum et her1 as eluant) to give the title
OU 4 Pief Q 83 s Y D

ing| Copppued 8Y i n Preparation 11. Exanple 1: 1

E% 2% Rj bond Ivggs(s 5 hsydrpdq?y 5 Irsreth | -1 hex on r?456&0 se(w§§pr egna- 5
G5 ol o8 q,peos e°t‘2ﬁ? He‘r’ s%ﬁ ;E"'% a%o of By, A
51%)S igr \d )&]e“l "0 m'ﬁ'—j wemrtﬁngceefdé?t Fol el Wa mams a "3 g?g’er% ea(jta'r't%teft he)

sol t Lr@g“y,\@s stirred under N2 for 40 mnutes EthyI acetate (50 m) was
added Cfits o the/ToliduiECHiRRicting! Stated ST, We! Ou, T Bk 3FrCEB,ATAUE WSS 81 UM 55

bi car bonate (10 m ) and water (10 m), dried and concentrated in vacuo. The
resi dug. Wasonipdiiddiof &g fdasuig hr omat ography (silica geI et hyl acetate as
eluant) to give the title conmpound. NVR [err] 0.53 (s, 3H), 1.15 (d,
3H),ss1.21 (s, 6H), 1.2-2.1 (m 22H), 2 32 (dd, 0JRH) 2 60 (dd, 1H), 2.82

(dd, 1 H, 3.21 (m 2H), 3.56 (m 1 H, 4. , 4.43 (m 1 H), 4.99
(bs, 1 H, 533 (m 1 H, 6.02 (d, 1 H) EP0460 034 Bl 6.37 (d, 1
H ppm .

o

45

50
HO OH

in which formula R stands for an alkyl group containing from 7 to 12 carbon atoms optionally

§5 substituted with a hydroxy group; and derivatives of the compounds of formula 1 in which one or more
hydroxy groups have been transformed into -O-acyl or -O-glycosy! or phosphate estor groups, such
masked groups being hydrolyzable i in vivo,
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Example 2: 1
(S), 3(R) - D hydroxy-20(S)-(4-hydroxy-4-ethyl -1-hexyl ox 9, na 5(
Z), 7(E),10(19)- triene (Conpound he conpound ﬂ jﬁ!m i g t he
procedure of Exanple 1, but s%s?%%%ﬁfgrcorrpound 13 m ICI |I

in agreement with structure. 10 Example 3: 1

(S) %(ﬁ)(dDHp'y&lﬁoxy 20(S)-(6'-hydroxy-6'-nethyl -1

' -heptyl oxy-9, 10-seco-pregna-5(2), 7(E), 10(19)- triene (Conpound 103) The
corrpca;tadpwva& pnspanﬁdhmxyhgo(sm-hwra@whﬂymaéxyﬁawspb-eeca-pregw-s(zyuka.twms;x i ng
conpaisnad (Gofinpbard 10gnpound 12. 15 NVR i n agreenent with structure.

Exanpl e 4 Capsul es contai ni ng Conpound 101 101 was di ssolved in arachis oil
to a fiTiwl coopnodnvasatreparedaifsing Ofieeprogedd®19f rixarapie 1. b@ spbstiulinghgompeingt fof 20
gel atcomeoung 1Harts by wei ght glycerine, 0.08 parts by wei ght potassium

~ sor bat eNMBijegreement it styetuseei ght distilled water were mixed together with
heati ng and forrred_l nto sof t eI atlne calpsul es. These were then fil I ed each
vvi’t"h?;—g@&'g-@r )0 0B Ameihgiy he i : AR

1.0 [@%—%@?——é@n‘pl e 5 Dermat ol ogi cal Cream Cont ai ni ng Oorrpound 101 25 In
1 g al d \ | A0 g of
m ner?n% PO% °ﬁ“§‘l’§%§’%" lﬁg the Sl éélgnl‘jf gmeés'aéxb&%k%% t%h?% l\%‘ggﬁﬂfeat ed to
li gui yNMﬁ ,;gJ,ee;,;;gtmq{,&d,@@ of 40 m hot water, the m xture was m xed well.
The resul ting cream contains approxinmtely 5 [perr] of 101 per gram of

Cr eanixample Picapsites céntinily doipodriagof ol | owi ng Contracting States: AT, BE, CH,
DE, DK FR, "GB, IT, LT, LU NCL, SE 1. A conpound of the formul a | [err] H
46 50 [ etrasi dissoladcin dhazhigol 30 R findl xockentaton an10aid yoO1/miraiup0 Sartst ki weighg of r om 7
t 0%01 Zyetatieh Srpaets bysvelgpt flgceeihd, \0.08parts by Swelgbt pdtassien sarbiate, andhiddpasts \by gretghp; and

. der i \distilledewatay fwetehmixed tupethen chdth héatihg mmdifosmdd inta sefh geliting napswes. [These weyediherx y

gr oupillecheasle wite 9 1 picthes TC3 rimeitsolutione suchthat gdch gapsulexesitained 39 |1gdP1-phosphat e est er
groups, such masked groups bei ng hydrolyzable in vivo. 14 EP 0 460 034

ﬂﬂ[&&ﬂhﬁiﬁﬂ&ﬁﬁ_ﬁ&—

Bl 6. Ezamplﬂs Derm}ol

5
f ﬁﬁex3|( R AQ dr O‘é‘g"@%o‘ﬁf% t‘E f@fﬁ was added 40 g of mineral oil and 20 g of
ysef? Isi ing eeswax gmure as Heat fter the addition of 40 ml hot water, the
mixture was mixed well. The resulting cream contains approximately 5 ug of 101 per gram of cream.

3o Claims
Claims for the following Contracting States : AT, BE, CH, DE, DK, FR, GB, IT, LI, LU, NL, SE

1. A compound of the formula |

45

50

HO

in which formula R stands for an alkyl group containing from 7 to 12 carbon atoms optionally

56 substituted with a hydroxy group; and derivatives of the compounds of formula | in which one or more
hydroxy groups have been transformed into -O-acyl or -0-g|ycosyl or phosphate ester groups, such
masked groups being hydrolyzable in vivo.

14



triene (Conpound 102) The conpound was prepared usi ng t he Le
Exanpl e 1, but substituting conpepifiebdah &4 corrpound m‘mmmm nt
with structure. 10 Exa anple 3. 1

(S), 3(R) - D hydroxy-20(S)-(6"-hydroxy-6"-net hyI 1 heptyI oxy 9 10- seco- pregn
a- 5(2), 74 En cdRpdBg accbiding RecidnCo,mpanisoR Q3 roupbefommround was prepared usi ng
the procedure of Exanple 1, but substituti ng corrpound 14 for conpound 12.
15 NVMR in agreenment with structure. Exanple 4 Capsul es contai ni ng
Conpound 101 101 was dissolved in argéhis oil to a final concentration of
10 [er] 101/ mM oil. 10 P\% y weifght of 20 gelatine, 5 parts by wei ght
_glycerine, 0.08 parts by W #’gn npo &m sor bat e, anduf.4 parts by wei ght
distilled water were m xed toget her w&th heating and formed into soft

gel atine capsul es. These vvere then filled each with 100[err] of the 101 in

of | sol uti i on suc that .ea d 1 0 I;xehnp
ér an inte Sam d r I
cormfol g efr. %aﬁ ?g&%ﬁh tage 7 aeamﬁ%%h
di ssol ved a%s J>c Ehc and 20
g of self- y| ng eeswax he mxtu ate to I| . After the

addi ti onaofA &Qstmo.éa%r ¥h SompdA dibording ® \eeaﬁnsm %EQ, Weblre tdhe oceasmxtdrmf

Cr eamyLont QaktsredisditoRdr BBSnPondactdMing to ClimlOdr 2per gram of cream 30 O ai s
Clainms for the following Contracting States: AT, BE, CH DE, DK FR GB,

| T, LI, 4UA &dmpoSid dccording asTpriind varicht ik &1 (S)SRydihgirdxy-38(S)-(5"-hydroxy-5"-methyi-1*-hex-

OR H [err] ylory)@h0-edtofragnaBlzn7(B). wi1andsef or an al kyl group containing from?7
to 12 carbon atons optionally 55 substituted with a hydroxy group; and
deri van | ¥ed\ rodthadHer peasiugiaguanchsnpodindfob formanlaal df claim Wwpri 2o lanalogee therepfssiag tip dllowing

gr oups havétepeen transforned into -O acyl or -0-glycosyl Eg)hos hat e ester
groups, suc h”nﬂ@lé@"@?‘@‘ifﬂé’ yisimeatyls M@v)cﬁozjl%mmséﬁﬂhsqmragnaﬂﬁ 7 g i 34
Bl 2. A conp®fidred d‘ﬁ‘ﬁ@?“@?’h 19, peseRCe,pia basig ‘iﬂﬁlyé‘hmF@'f"s‘@ 3@?’6‘!%‘961’"‘?'@?‘&'!]}"

[err] 10 s'lyloxy)); I3 p'f? “aé(@%'g@sﬂo rlripner30 R

bﬁj een  ogierdy 'ﬂggw, 1 ﬁg?: g;tsrf?f("stgﬁﬁ “fba{vggv*’ﬁ%@é S?f? o,
up X, RL - o RSl ok bnSbA8F Ok

hydr oxy or b S B g s S B i e

er
1or 3 in pléﬁ\ﬁngfd?éug]su&rasﬁaksﬁeﬁ d-JtBlﬁenQ ulphonyloxy or methanesulphonyloxy to form a compound
of formula i

35
.\.:/'I 40
45
III
50
in which B3 is R (R is as defined above or an analogue thereof) or optionally a radical which can be
converted to R;
d) a compound of the-above formula lli is subjected to a triplet-sensitized photoisomerisation, and, if
s5 necessary, conversion of R? to R, and deprotectuon to form the desired compound of formula I of

claim 1 or an analogue thereof.
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15 gl ast ergm soner sI of a conpound according to clai “I‘llﬂl“lﬁ“lﬂ“llﬂ”“l
conmpound according to claim1
1(S), 3(R) - di hydr oxy- 20(S) - (5' - ﬁ’%?"'&&‘*ﬁé‘ o hex-
yl oxy) -9, 10- secopregna-5(2),7(E),1 0(1 9)- trlene 20 5. A nethod for

pr oduci @ g Aanatiextia preduaiy £ @impolng of fodfutaCll oh claiml1 @rran analdgi@ihergef sibhd) B eldwingsi Ng
the foll owlepy steps: a) 1

(S) .-3(R) - bi 8- (SeF1SHermylplyia(Sryietsi i 3pRpscRhy FO-HB)- L butyldimethyidly e d Hiegna- 5( E
), 7(E), 10( 19)&96'7"!3@?!@“?'?'0&@96 pataguenjs cpnverieg de HSH (Srhedrexy-ethihtatSrafethal-3adi ¢

cat a|5y st , t eFtahydrop(R [gy mlmgpggixlp&]ﬂ H‘l!ﬂ??’}”l i ?‘r’é‘[‘?ﬁ"l alcohol-protected analogue, for

si |yl oxy) - 9°"f@9'§ ¥ dh %F?Q@ﬂ‘&e S{ tepction it f@?‘!’é‘}““‘m‘ |°€Pﬂ¥°’2@a%év""% f°a°“°“' andy) 1

ftsl)f | 2(neR) 2lo)l §pfrqg g’(g%’ygr th p%é) etlﬁggag% gbseéo EIFJ?( Erlaét > | -m-lo( 19)

(R) b imilar al alqg % con tlohs with a side chain
p gna 5( )or gan % % % dup ucd :sb alogen. p-tolt.;enesulphonyfloxy
-] ove OF an ana o

1(S), 3(R) - bap%or(aw amiewlvah o B ko L éﬁﬁ@mn&m%ﬁm" 7T, 10( 19
)-triene-20(S)-ol |s aI- kyl at ed under basic conditions with a side chain
bui I di ng block of formula Z-R3, in which £is a 30 | eavi ng group such
as hal ogen, p-tol uenesul phonyl oxy or net neaka phonyl oxy, to forma
conpound of fornula Il [err] [err] 50 in*aiich R3 is R (R is as defined
above or an anal ogue thereof) or opti Qn |1y a radical which can be
converted to R d) a conpound of the S prmula 111 is subjected to a
triplet-sensitized photoi sonerisati f 55 necessary,
convé’r5| on of R3 to R and deprotec ormthe desired conmpound of

\n‘UI al of claim1 or an anal ogue t elﬂeof 15 EP 0 460 034 Bl1 6. A
rret hod for producing a conpound of foggyed ,Lc of claim11 or an anal ogue
;thereof using the follow ng steps: a) 1(3
! (S) forrryl ethyl]-7a(S)-methyl -3a(R)- og}@ydro 4(R) - [(tert butyl di net hyl si |
vyl )oxy] 1 Hindene or a simlar alcohol ot ect ed anal ogue is converted to
165 - [1' (S)-hydroxy-ethyl]-7a(S)-nethyl-3a(R)-

- ocT ahydro- %@Ne({l 6 @Jn& r%toy lhg %%E@X Ll&h})ydr%;g)fy %}Re“éb@qgrb%prg{ectﬁn §AJ‘3de§tfon

- al cohol - proggfb g (gg%nu, o exanple quence reaction with
- met hyl - 11 thi um oxi dation, Baeyer-Villiger reaction, and saponification; b)
1(9)-[1

7 (S) - hydr oxy- et hyl ] - 7a( S) - met hyl - 3a(R) - & R§dro-4(R)-[(tert-buty|dimethy|s
.ilyl)oxy]-1 Hin- dene or a simlar alcphdl-protected anal ogue is al kyl ated

~under basic conditions with a side bui | di ng bl ock of formula
" Z-R3% in which Zis a leaving grou @ﬂ hal ogen, p-tol uenesul phonyl oxy
24 R (R is as defined above or an

or met hanesul phonyl oxy, and in whi

anal ogue thereof) or optionally a ra anl , which can be converted to R, to
forma conpound of forrmula VII

c) Reaction of a compound of formula VIl with the anion derived from [2-[3(S),5(R)-bis-(tert-

butyldimethylisilyloxy)-2-methylens-cyclohexyl-(Z)-idenelethylldiphenylphosphine oxide, followed by

deprotection of the alcohol groups, and, if necessary, conversion of R3 to R or an analogue thereof,
45 to form the desired compound of formula | of claim 1 or an analogue thereof.

7. Intermediate for the synthesis of compounds of formula | and analogues thersof which is .
1(8).3(R)-bis(tert-butyldimethylsityloxy)-8,10-seco-pregna-5(E),7(E),10(19)-triene-20-(S)-ol
or 1(S)-[1(S)-hydroxyethyl]-7a(S)-methyl-3a(R)-octahydro-4(R)-[(tert-butyldimethylsilylyoxy]-1H-indene.

8. A pharmaceutical composition containing an effective amount of one or more of the compounds of
claim 1, together with pharmaceutically acceptable, non-toxic carriers and/or auxiliary agents.

9. A pharmaceutical composition according to claim 8 in dosage unit form.

10. A dosage unit according to claim 9 containing from 0.5 - 500 ug, preferably from 1 - 250 ug of a
compound of formula 1.
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[err] followed by conversion of the protected al cohol . roup
via deprotection and oxidation, tgh ghdfoss gPnpound of l! '@uw llij1 HEI!&R 35
O VIIl c) Reaction of a corrpound of ?ornsl?l a Vill vvlth

from[2-[3(S),5(R)-bis-(tert-

but yl di met. hiyb asd of laceypourd ofesni yheast eleiag Al to h @x prepdridy alpnmajemtch;cbr}]pbsmhemyihahos p
hi ne oxi de,trehtolehtcane ghrophylatio pf adtadtnuendisshses hieciadingaliebbtes) mellites hyartehsionf inflam-
necessary, realty a¥sedses sudh &G rieamd®id rartliitis sandi|astme as hyetl easf diseddes characterized bpr m

t he desi r echboaesymp sethdifferdntistion andfopcall prsfiferation; and/pr imbalanee invibg igwuee svisemeof . 7.

| ntern®edi ate for the synthesis of conpounds 'of formula | and anal ogues

t her eof Whi bR upesacgording fo claim 11 for the treatment or prophylaxis of cancer.

,E I‘SI) ’e:rgl(eR)Z(i,)Ql tugqr;[cmt} !lglte ﬁ}qu trsnel tlr atlmoe)rgygf psgorlg's?s seco-pregna-5(E), 7(E), 10(19) -

|*T)OQ§?E%§1Y§{°%°]‘°'Y°%§?%‘F?§ Do a6 Reg oct ahydro- 4(R) - [ (tert-butyl di net hyl si

T TRcsut i cal conposi tion containing an
effective W{a{ﬁ&d o chﬂSn oo%&ﬁd%?thg Renfifpounds of claim1, together with
phar maceuti ca accep a non-toxic carriers and/or auxiliary agents. 9.
A pharnaceutlcal conp05|t|on according to claim & in dosage unit form 55
~10. Aqgosage unit according to claim9 cont & gnfron10 - 500[err]
preferably from1 - 250 [err] of a conpound off fornula 1. EP 0 460 034
Bl 11. The use of a conpound of any one Qf (s 1 to 4 for preparing a
phar maceuti cal conposition for the tre prophyl axi s of autoi mmune
diseases, i ncl udi ng di abetes nellitus 8nslon, inflam mat ory

s%gses such as rheumatoid arthritis A as well as diseases

characteri zed by abnormal cell different on and/or cell proliferation,
and/ or inbalance in the imune system d 12. The use according to claim 11
for the treatment or prophylaxis of capefr. 13. The use according to claim
11 for the treatnment of psoriasis. 10fyCains for the follow ng Contracting
State®ES 1. A nethod for producing a Lonpo nd of the formula | 20 [err] in
m@Lph formula R stands for an al kyl [
atons optionally substituted with a
conmpounds of formula I in which one
been tgansformed into -O acyl opyvO'y
such

in which formula R stands for an alkyl group containing from 7 to 12 carbon atoms optionally

substituted with a hydroxy group; and derivatives of the compounds of formula | in which one or more

35 hydroxy groups have been transformed into -O-acy! or -O-glycosyl or phosphate ester groups, such
~ masked groups being hydrolyzable in vivo, using the following steps:

a) 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-20(S)-formyl-9,10-seco-pregna-5(E),7(E),10(19)-triene is

oxidized with oxygen in the presence of a basic catalyst, to form 1(S),3(R)-bis-(tert-butyldimethyl-

: silyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-triene-20-one;

.7 0 b) 1(8).3(R)-bis-(tert-butyldimethylsilyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-triene-20-one is re-
duced, e.g. by sodium borohydride, to form 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-9,10-seco-
pregna-5(E),7(E),10(19)-triene-20(S)-ol; '

c) 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-triene-20(S)-ol is al-
kylated under basic conditions with a side chain building block of formula Z-R3, in which Z is a

45 leaving group such as halogen, p-toluenesulphonyloxy or methanesulphonyloxy, to form a compound
of formula Il

50

55
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masked groups being hydrol yzable in vivo, using the follow ng steps: a)

) (8. 10(19) 111 ene. 15 oxi i 18 WAV RBGen 1n the pr esamunmmmw

catalyst, to form 1(S),3(R)-bis-(tert-butyldinmethyl- silylaoxy)-9 "
0-seco-pregna-5(E),7(E),1 0(1 9)-triene-20-one; 40 b

1(S), 3(R) -bis-(tert-butyl di methylsilyloxy)-9,18 sego-pregna-5(E), 7(E), 10(19
)-teiene-20-one is re- duced, e.g. by sodi unte pdtfohydride, to form
1(S),3(R) -bis-(tert-butyl di methyl silyl oxy)- 9 1d- seco-

pregrfa 5(E), 7(E), 10(19)-tri ene-20(S)-ol ;
1(S),3(R) -bis-(tert-butyl di nethyl silyl oX
)-triene-20(S)-ol is al- kylated under Dw >

bui l di ng bl ock of fornmula Z-R3, in which 2[ iB a 45 | eavi ng group
stich,as hal ogen, p-tol uenesul phonyl oxy o et hanesul phonyl oxy, to forma
corfpound of formula I11 50 55 17 EP (]460 034 Bl [err] converted to R;
d) a conpound of the above fornula W subjected to a
triplet-sensitized photoi sonmerisati on, if necessary, conversion of R3

qeco- pregna-5(E), 7(E), 10( 19
fiditions with a side chain

to R, and deprotection, to for the :‘ d cqmpound of formula | or an
anal egue t hereof, 25 or Qe o ove nfste s: a 1(9-[1
"(S)-fornylethyl]-7a(S)- net hyI kR) oct ahydr (R -[(tert-butyldinethylsil

yl)oxy]-1 Hindene or a similar alcohol Hrlot ected anal ogue is converted to

1(S)-[1' (S) - hydroxy-ethyl]-7a(S)-nethyl-3a(R)-

oct ahydro-4(R) - [(tert but yl di net hyl silyl)oxy]-1Hindene or a simlar

al cofol - pr onethich & igrfh (Folg @ defipest aboyesatph ena!ppuet thereaflay getivnally e fradicelonhichgen ke t h
methyl - | i t hF‘Iﬁ‘Yﬁ"t"%%’i'ﬁatl on, Baeyer-Villi reaction, and 30

saponi fi cat Pfrcompeund of the above formula i is subjec ed to a triplet-sensitized photoisomerisation, and, if

(S)-[1'(S)- H 6’9{;{” ‘§°Ff§/°f‘]°f alp §) anfesteprpiecion (Rprb e Semrer eomppyeyt of it ober yI di m

et hyl si | ylo)us| th ene or a simlar al cohol -prot ect ed anal ogue is

al kyfat ed °u w' g q ; ns, Vil g huil k.of
© h ctahydro-4 u lyl xﬁ-1 -indene
f Q{r/mjl a Z- t!c nzllog éy 'i%wg %‘q @é%ﬁg In §| -methy a
ol uenesu 5}3 @M(te Butﬂmn Qco %’ I's as

def i ned abob’)(%mgfe b’?r\h@- U%U %f &foﬁ’ th rr%fhy iﬁnum oxudat@rp ﬂa |l erq'e
whi ckp can beapsmy@ﬁte forma compound of fornula err 50
f ol | owed byb)con(ss-[ﬁsmd@fy-dtﬂ“yﬁ-msnﬁaﬁyﬁ @&h)%bﬁﬁvaﬂal-«mr[%utymunﬁtﬂyﬁﬁﬁo@f fHiR- Vi a
depr ot ect i odena el aGiildicondl-protedted laNlogde BAIRYRISH nddhk bhsRY EtMdiiFony/ With a Bide Lfkin

building block of formula Z-R3, in which Z is a leaving group such as halogen, p-toluenesulphonyloxy

or methanesulphonyloxy, and in which R? is R (R is as defined above or an analogue thereof) or

35 optionally a radical, which can be converted to R, to form a compound of formula VI

OSiMe,Bu’

vl

50
followed by conversion of the protected alcohol group to a keto group via deprotection and oxidation,
to give a compound of formula Viil

&6
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EP 0 460 034 B1 OR 3 [err] c¢) Reaction of a conpound-ef—ferpula M1l with
the anions«derived from|[2-[3(9), &N sra(Bert -

but yl di met hyl si | yl oxy) - 2- et hyl eflég-?:?/c %e'%(ﬁl -(2)-i denﬁlﬂlﬂﬂmﬂuﬂﬂggm hosp
hi ne oxi de, followed by 15 deprotection of the " mEnd,

I f necessary, conversion of R3 to R or an anal ogue thereof, to florfn the
desired conpound of fornmula I or an anal ogue ggh®&reof. 2. A nethod according
toclaiml, in which Ris a group of forming 11 20 [err] 25 where n is an
integer from1l to 7; Rl and R2, which gay be the sanme or different, stand
for hydrogen, Cl-cs-alkyl, C3-C7-cyclg@al Ky Oy taken together with the
carbon atom (starred in fornmula 11) {beariing e group X, Rl and R2 can form
a C3-C8 carbocyclic ring; and X stand @r hydroxy or hydrogen. 30 3. A

met hod according to claim1 or 2 wherelln¥a di ast ereoi somer of a conpound
agcorging to claiml or 2, in pure forﬁ]\&r a m xture of diastereoisoners

of "a conpound according to claiml1 or 2 i Ibrepared. 4. A nethod according
toclaim1 in which -

1(S), 3(R) - di Ry sbL¥h 604 Sbinpound bl idwidia IRk e anion NG¥¥eaOrom 12-[§§),%£R)-bis-(tert-

9, 10- secopr egapdimethyisigloks)-2-sih}i8de:dyEIbIRRA-(2) TeRS18IMAIBIbnyIBhospinE B8, olloWbd by
produas ng t h@epratbcibmsrdheddicdhd @Foudd) BndS ¥ AédassalyS canlrersidngp @RI OFS ordn dha@bgi trdrebs, and
anal ogues t hesfeoaf the udsiredcompouhd of formula | or an analogue thereof.
(S),3(R)-bis(tert-butyldinethylsilyloxy)-9,10-seco-pregna-5(E), 7(E), 10(19) -
tri ene- 2@- (ASethdd aceapding to claim 1uini vdiich &)is 4 group of formula Il

(S),3(R) -bis-(tert-butyldinmethylsilyloxy)-20(S)-formnyl-9, 10-seco- pregna-5(E
), 7(ER210(19)-triene is oxidized withioxygen in the presence of a basic
catafyst, to form 1(S), 3(R)-bis-(t - but yl di net hyl -

silyl oxy) -9, 10- seco- pr egna¢ GHE) 9)-triene-20-xme; and b) 1
(S),3(R) -bis-(tert-butyl di nmet yf‘si I -9, 10-seco-pregna-5(E), 7(E), 10(19)

,nxy)
-tri ene- 20-one is re- 45 ducke!d, e.g. by sodium borohydride, to
form i(S) , 3(R)-bis-(tert-butyldinethylsilyloxy)-9, 10-seco-

PREgna- S ( E)whblom)is & Q\(eéer%o' L LR %Q(Rg,)ﬁh%h’ ay b, ’?Ber@%gggdiie%nt, Q{aﬁ)&jiﬂpgag) érhe
| T er Medi ated Gio1lope, Syl S JakoH tohatiP WIS ciibon Kb itsfted intbrmald 3 BAHEE e
t her eof , V\’Q;IE' X, Rt ahld R? can form a Gs-Cs carbocyclic ring; and X stands for hydroxy or hydrogen. _
(S)-[%(S)-hydroxyethyl]-7a(S)-nethyl -3a(E2')-oct ahydr o- 4( I-yz)-[(tert-butyl di e
thyl si | yB,) oxinbthdd ddcordintLidlaimi @F £iwRerein & dlasredisomer of a compound according to ciaim 1 or
' (S) - f or ny| Rinipyte] fordaérR) miseers B¥ diastbPdolsdmers biad doahpeund addbrd(ng toadidim b6t ¥ Israpiby | Si |
yl)oxy]-1 Hin- dene or a simlar alcohol-protected anal ogue is converted
to the désiA adthedrgrouding to Tleim eirawkiche(B)8(R)uihydroxytrO(SE (5 -nidroreSimbthyd i ™-hexyidxy)-
met hyl35 | i t H.@repcopregnb=f(7)T(F). 1 Bt{riene iW/plebdreger reacti on, and saponification. 55
7. A nethod for?FProduci ng a pharmaceutical conposition which conprises
i ncor por &t ih@eler BF pedicing dheiftgimedialgifordheesythesinpfcompoundseof desmpfa || Arpsanglggues
defined in ®greghphichisi nt o pharmaceutical |y acceptable, non-
: 1(S),3(R)-bis(tert-butyldimethylsilyloxy)-9,1 0-seco-pregna-5(E),7(§),1’ 0(19)-triene-20-(S)-ol,
A 40 in which _
a) 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-20(S)-formyl-9,10-seco-pregna-5(E),7(E),10(19)-triene is
oxidized with oxygen in the presence of a basic catalyst, to form 1(S),3(R)-bis-(tert-butyldimethyl-
silyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-triene-20-one; and
b) 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-triene-20-one is re-
45 duced, e.g9. by sodium borchydride, to form 1(S),3(R)-bis-(tert-butyldimethylsilyloxy)-9,10-seco-
pregna-5(E),7(E),10(19)-triens-20(S)-ol;
6. A method for producing the intermediate for the synthesis of compounds of formula | or analogues
thereof, which is ’ .
§0 1(S)-{1'(S)-hydroxyethyl]-7a(S)-methyl-3a(R})-octahydro-4(R)-[(tert-butyldimethylsilyl)oxy]-1 H-indene,
wherein  1(S)-[1'(S)-formylethyl}-7a(S)-methyl-3a(R)-octahydro-4(R)-[(tert-butyldimethylsilyl)oxy}-1H-in-
dene or a similar alcohol-protected analogue is converted to the desired compound, for example by the
saquence of reaction with methyl-iithium, oxidation, Baeyer-Villiger reaction, and saponification.

s6 7. A method for producing a pharmaceutical composition which comprises incorporating an effective

amount of one or more of the compounds as defined in claim 1, into pharmaceutically acceptable, non-
toxic carriers and/or auxiliary agents.
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toxic carriers and/or auxiliary agents. EP 0 460 034 ﬁlaﬂi“‘mﬂﬂlll
accordingsto claim7 wherein the htd40n i S prepared
form 9. A nethod according to g?ﬁfﬂ@@?h&ﬁerein t he dosage uni tc cont al ng

fromO0.5 - 500 [err] preferably from1l - 250 [err] of a compound of formula
| . 5 Pas.emasijarabivhingfatisint7ansinlitd wmbbditioh &l ppspade in\dosdgs agiierimaat en AT, BE,
CH D, DK, FR GB, IT, LI, LU N., SE 1. Verbindung der Fornel | 10 [err]
25 HO 9. A method accordir@Ho 8igimyit) whereifRthb libsags umis codtdins| fgmUNFOE500riLY. prefiatdy fidm 1 -

Kohl enst of2Pargefarromgound gidgrabledenf al | s durch ei ne Hydroxy- gruppe

subst5|tU| ert |st steht; und die Derivate der Verbi ndungen der Fornel 1,

bei d tighe, neh d - 0- A der 0@ | -
ber Eﬂsa;ﬂnmsegfpe? r&vﬁséﬁg%s&%s{%gr“ G, 4 R DRSS 0 Dk At or L o

Gruppen | \61 VO §|erbar si nd. 35 2. Ver bi ndung nach Anspruch 1,
Rbei, Vg '"F‘#?Sdéd’b’B% der Formel Il 1 -(CH 2)n 921 R2 45 steht, worin
(o e| ne ganze Zahl von 1 bis 7 steht Rl and R2, die gleich oder

verschl eden sind, fU Wasserstoff, G - cs- Al kyl, C3-C7-Cycl oal kyl stehen

oder worin Rl und R2 zusammen mit dem die @;u R X. auf wei senden

Kohl enstoffatom (in Fornel Il mt einem Ste ge-kennzei chnet) einen carbocy-

clisghen C3-CQ Ring bilden; und X ftr Wasqergtoff oder Hydroxy steht. 50 3.

Di ast er eoner ei ner Ver bi ndung nach A er 2 in reiner Form oder

ei ne M schung von Di astereoneren ei ngr Verlbi Bduhg nach Anspruch 1 oder 2.

4. Ver bi ndung nach Anspruch 1, nani

(S) 3( R) - Di hydr oxy-20(S)- (5" - hydroxy-5

Gopregna-5(2),7(E),10(1 9)-trien.
Ver  ndung der Formel | nach Anspruch
St uf en, wobei 20

¢t hyl -1 ' - hexyl oxy)- 55 9,1
rfahren zur Herstellung einer
unt er Verwendung der fol genden

I
25
S/ |
HO OH
30 .
worin R flir sine Alkylgruppe mit 7 bis 12 Kohlenstoffatomen, die gegebenenfalls durch eine Hydroxy-
gruppe substituiert ist, steht; und die Derivate der Verbindungen der Formel I, bsi denen eine oder
mehrere Hydroxygruppen in -O-Acyl- oder O-Glycosyl- oder Phosphatestergruppen Uberflhrt worden
sind, wobei diese maskierten Gruppen in vivo hydrolysierbar sind.
35 .
2. Verbindung nach Anspruch 1, wobei R flir eine Gruppe der Formel Il
i 1
N - '
-( CH2 )n 2 X IX
R
45
steht, worin n flir eine ganze Zahl von 1 bis 7 steht; R! and R?, die gleich oder verschieden sind, fiir
Wasserstoff, C1-Cs-Alkyl, C3-C7-Cycloalkyl stehen oder worin R' und R2? zusammen mit dem die
Gruppe X aufweisenden Kohienstoffatom (in Formel Il mit einem Stern gekennzeichnet) einen carbocy-
clischen C3-Cg-Ring bilden; und X flir Wasserstoff oder Hydroxy steht.
§0
3. Diastereomer einer Verbindung nach Anspruch 1 oder 2 in reiner Form oder eine Mischung von
Diastereomeren einer Verbindung nach Anspruch 1 oder 2.
4. Verbindung nach Anspruch 1, ndmlich 1(S),3(R)-Dihydroxy-20(S)-(5"-hydroxy-5-methyl-1'-hexyloxy)-
85 9,10-secopregna-5(Z),7(E),10(19)-trien.

§. Verfahren zur Herstellung einer Verbindung der Formel | nach Anspruch 1 unter Verwendung der
folgenden Stufen, wobei
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b L LIL ol

1(S), 3(R -Bi s-(tert-butyidimethylsilyloxy)-20(S)fornyl secd- pfegha-5

), 7(E),10(19)-trien mt Sauerstoff in Anwesenheit:.el nes basi schen

Kat al ysat or sa)z u(s},$(8) 5id (- bullicimety@iyloxpEDyS)okinyed, T0ydosd-pragn@B(E), #(E), 10(19)-trien  mit

9, 10- seco- pr Seatofd (nEAnwéehnheitleihed Bysistiicn ddatal)Sataps) 2.0 KFXH(R)1Bls-(taftiboltyldiisthilsilyloxy)-
(S).~3(R) - Bi s9.{C-serd-prgriaap{ENV(REXOLI9)-tent-apton opdied WirG:- seco- pr egna- 5(E), 7(E), 10(19)
-tri en-20- onb) BELARRiL-Gert-bityldimethyisilyjmy)He 0apco- pmoaﬁ(ﬁ)ﬁfﬁ)-ﬂ‘?(]ﬂ#md-”—m beispiels-
1(S), 3(R - Bi ge' ot raif Nat&gtxﬁrwrm;myssq(ﬂ*);ﬁ'w@yl)butxldmﬂwwx&@ﬁéWw(@aﬁ%@;ﬁ)
,10(19)-trie Ol

(S), 3(R) - Bi s°)(‘t@ Eﬁ"ﬂ% \r'%'V'P Jé@ewpfwaéé%@ ‘P *"7‘('9’ %40 19)

-t 20(S s'%?l‘%ﬁ?‘&ﬂg"
oo e sagﬁm%’aaf %&gawsf Foryi o

b.LIdenden Bl 9.%%% v tetZ"" 3'0%5-(

Ha'|=’og n, SRS oxy oder Met hansul f onyl oxy, zu e| ner \Ver- 10

bi ndung der Forrmel 111l OR3 25 20

0 H 25 H -j- lo~e'>0 111 30
worin R3 fU R (Rist wie oben definiert oder *si}n. OR1al ogon davon) oder
gegebgnenfal | s ei nen Rest steht, der in R unggwgndelt werden kann,

al kyliert wird; d) eine Verbi ndung der obig el 111 einer
triplettsensibilisierten Photoisonerisier L [falls erforderlich, R3 in
R ungewandelt wird, und el ner Deprotekti oK wdr fen wird, umdie

ge\/\,unschte 35 Ver bi ndung der For nel ach Anspruch 1 oder eln
rLFengon davon zu erhalten. 6. Verfahren r Herstellung einer Verbindung
er~Fornmel | nach Anspruch 1 oder eines ogon davon unter Verwendung der

foI genden Stufen, wobel: a) 1 (9)-[1
"(S)- Forrryl ethyl]-?a(S)-rrethyI-3a(R)-o

yl )OXXJZ H i nden ~' ~' 40 oder ;eyn a | kohol geschQt zt es Anal ogon
davon®zu 1 (S)-E[1' (S)- hydroxyei-lisyli _3a-

(QTOCt ahydro-4(R)-[ (tsrt-butyidifngt hyI silyl )ox;y -1 Hinden oder einem

Ahml i chen al kohol geschQt zt en Anal ogon davm ungeset zt w rdi be| spl el swei se

durch die Reaktionsfolge mt Mthyllithium Oxida- tion,
Baeyeg-\/ | 1'i ger-Reaktion und Verseifung; b) 1 (S-[1

(S) - Hydr oxy wénhiel dhr A @ @) widRbeW deniniar Hlor O LARAYIOh QavbhiBder ddgeichdtisiy bifdnRdshy | Si
l'yl') oxy] -1 Hetbrl dfin Houmgewandelt Wi KkrinDaligliéd vihes al kohol geschQt zt es Anal ogon
unt er basi scbpdneBribintgig) @R Rbigdrl Fofrhd) @Ndife? iripRdeaiibilislosh FHotodemétRiaruly ok fatker -
For mel Z- R3, eraideriioh, A3 finlLR uregawendéit ¢iad) 9ad)singp Deprotetition drsanagfemnwird) unh aielgewiinstHte -
nyl oxys odor Mabihdung dérfFomel neph Arspredit 1 ededeinidmaingbtdakvarzuldrhglisobei R di e oben
angegebenen Bedeut ungen besitzt -odor ein Anal ogon davon bedeutet) odor
gegebenehf Yetfahrappueterfeliung sinas Yerbindeng den Farmelrinechadnseriieh 1vederl eineskAningon dayoei ner
Ver bi ndung gy Verwanging def plgegerBjuter, wobsi:

a) 1(S)-[1'(S)-Formylethyl]-7a(S)-methyl-3a(R)-octahydro-4(R)-[{tert-butyldimethylsilyl)oxy]-1H-inden
\J 40 oder ein dhnliches alkoholgeschiliztes Analogon davon zu 1{S)-[1'(S)-hydroxyethyl}-7a(S)-methyi-3a-
' {(R)-octahydro-4(R)-{{tert-butyldimethyisilyl)oxy}-1H-inden oder einem &hnlichen alkcholgeschlitzten
Analogon davon umgesetzt wird, beispislsweise durch die Reaktionsfolge mit Methyllithium, Oxida-
tion, Baeyer-Villiger-Reaktion und Verseifung;

b) 1(S)-[1'(S)-Hydroxy-ethyi]-7a(S)-methyl-3a(R)-octahydro-4(R)-{{tertbutyldimethylsilyl)oxy]-1H-inden
45 oder ein dhnliches alkoholgeschlitztes Analogon unter basischen Bedingungen mit einem Seitenket-
ten bildenden Block der Formel Z-R?, worin Z flr sine Abgangsgruppe, wie Halogen, p-Toluolsulfo-
nyloxy oder Methansulfonyloxy, steht und worin R3® flir R (wobsi R die oben angegebenen
Bedeutungen besitzt oder ein Analogon davon bedeutet) oder gegebenenfalls einen Rest steht, der

in R umgewandelt werden kann, zu einer Verbindung der Formel VI

ro 4(R) [ (tert-butyldinmethylsil

55
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EP O 460 034 BI ' E | 1111111 111111 1211111 12111 111111 H *- C L

N $* 4%, OR35I1HJ 10 :

OSMHe2Bu, VI 15 al kyl i ert w ?63,033§J anschl mfllﬂ'lumglmﬁmmﬂlzt e

Al kohol gruppe durch Deprotektion und Oxidation in ei K .
ungewandel t w rd, wobei el ne Verbindung der Formel. ViTl 25 0R ' O~~~~~~~~~ %
~~~~~~~~~ VIIl 30 erhalten wird, c) eine..,grgdung der Fornel Vill mt dem

Bt hyl si | yl oxy) - 2-
phospi noxi d ungesetzt w rd,
werden und, falls

ungewandel t .35 W rd,

met hyl encycl ohexyl - (Z)-iden] et hyl ]dig
anschl i eBend di e Al kohol - gruppen g¢f
erforderlich, R3 in R oder ein Anal
um di e gew~nschte Verbi ndung der Fo ¢l nach Anspruch 1 oder ein Anal ogon
davon zu bilden. 7. Zw schenprodukt ffrHdie Synthese der Verbi ndungen der
For | und der Anal oga davon, nam igdiMe.Bu®

(%3).1?( R)-Bi s(tert-butyl di met hyl silyl oxy)-§), 1

0-seco-pregna-5(E), 7(E), 10(19)-tri en- 2%&) -ol oder 1 (S-[1
"(S)-hydroxyethyl]-7a(S)-nethyl-3a(R)- ahydro-4(R)-[ (tert-butyidi nmet hyl si
| yl (oxy]-1 Hinden. 8. Pharmazeutisches Mttel enthaltend eine wrksanme
Menge ei ner alikydi@t wifte lafic arschidind His Gustaiite ARGHIIGAPP BlENDeprotektithauRE ®Ridstoh in

phar mazeut i sichKetdgnppd erijeevandenwied) ivelieDeines ditartiurlg’ deg) Edrmellimd/ oder Hi l fsmittel n.
45 9. Pharmazeinti sches Mttel nach Anspruch 8 in Form einer Dosiseinheit.
10. Dosi seinheit nach Anspruch 9, enthaltend @ 5 - 500 ug, vorzugsweise 1 -
250 ug einer Verbindung der Fornel |. sa ® “\Ver wendung der Ver bi ndungen
nagh %i nem der AnsprUche 1 bis 4 zur el l ung ei nes pharmazeuti- schen
M tTel s zur Behandl ung und Prophyl axe Aut oi mmuner kr ankungen,

ei nschlieBlich Diabetis nellitus, on, inflammatorischen

Er krankungen. w e rheumatoi de Arth Hadd Ast hma sowi e Er krankungen, die
durcly eine abnornale Zelidifferenzie rﬁg und/ oder Zellproliferation

und/ oder ein gest6rtes d el chgew cht 8 m I munsystem charakterisiert sind.

55 12. Verwendung nach Anspruch 11 z& ndl ung oder Prophyl axe ei nes
Karzi nons. 13. Verwendung nach Anspruch zur Behandl ung von Psori asi s.
30
erhalten wird,

c) eine Verbindung der Formel VIll mit dem Anion von [2-[3(S),5(R)-Bis-(tert-butyldimethyisilyloxy)-2-
methylencyclohexyl-(Z)-idenjethyl]ldiphenylphospinoxid umgesetzt wird, anschlieBend die Alkohol-
gruppen entschiitzt werden und, falls erforderlich, R® in R oder ein Analogon davon umgewandelt
35 wird, um die gewlinschte Verbindung der Formel | nach Anspruch 1 oder ein Analogon davon zu
bilden. '

7. Zwischenprodukt flir die Synthese der Verbindungen der Formel | und der Analoga davon, némlich
; 1(8),3(R)-Bis(tert-butyldimethylsilyloxy)-9,1 0-saco-pregna-5(E),7(E),10(19)-trien-20(S)-ol oder
N 1(S)H1'(S)-hydroxyethyl}-7a(S)-methyl-3a(R)-octahydro-4(R)-[(tert-butyldimethylsilyl{oxy]-1H-inden.

8. Pharmazeutisches Mittel enthaltend eine wirksame Menge einer oder mehrerer Verbindungen nach
Anspruch 1, zusammen mit pharmazeutisch akzeptablen, nicht-toxischen Triigern und/oder Hilfsmitteln.

45 9. Pharmazeintisches Mittel nach Anspruch 8 in 'Form einer Dosiseinheit.

10. Dosiseinheit nach Anspruch 9, enthaltend 0,5 - 500 L.g, vorzugsweise 1 - 250 1Lg einer Verbindung der
Formel 1.

50 11. Verwendung der Verbindungen nach einem der Anspriiche 1 bis 4 zur Herstellung eines pharmazeuti-
schen Mittels zur Behandiung und Prophylaxe von Autoimmunerkrankungen, einschlieBlich Diabetis
mellitus, Hypertension, inflammatorischen Erkrankungen, wie rheumatoide Arthritis und Asthma sowie
Erkrankungen, die durch eine abnormale Zelldifferenzierung und/oder Zellproliferation und/oder ein
gestdrtes Glelchgewicht im Immunsystem charakterisiert sind.

]

12. Verwendung nach Anspruch 11 zur Behandlung oder Prophylaxe eines Karzinoms.

13. Verwendung nach Anspruch 11 zur Behandlung von Psoriasis.
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I 112 1T 112112122, 2200 11 1M1 P he fir fol gen t g ;
ES 1. Verfahren zur Herstellung Zéllﬁgtr“a@/g%ﬁdung der Forzgﬂ“mﬂ‘mmmmn
10 : HL "H 15 20 ¢ L Mo CH
25 WiatentaRsgriighediinfolgdhden| Vgrteagpstaatr: ES 7 bi s 12 Kohl enst of f at onen, die
gegebenenfal | s durch ei ne Hydroxy- gruppe substituiert ist, steht; und die
Deri-vat e TdeYerfgrrerhiun Herstglivng elear Veibingdunp dér Fotmee! | denen ei ne oder nehrere
Hydroxygruppen in -0-Acyl- oder O dycosyl- oder Phosphatestergruppen

Uberf Uhrt worden sind, wobel diese maskierten G uppen in vivA
hydr ol ysi erbar sind, unter Verwendung der fo"r~g

_ oeh Stufen, wobei 30
a) 1 (S),3(R-Bis-(tert-butyldinmethylsilyloxy)f20(S)-formyl-9,1
0-seco-pregna-5(E), 7(E),10(1 9)-trien mj Fugkstoff in Anwesenheit eines

besj sghen Katal ysators zu 1 (S), 3(R)-§ «Ft3 Dyt yi di net hyl silyloxy)- 9,1
oddifert wird; b) 1

0-Seco-pregna-5(E),7(E),1 0(19)-trien-
(S),3(R-Bis-(tert-butyidinmethylsilyla 94T 0" eco- pregna-5(E), 7(E), 10(1

9)-trien-20-on, beisplels- weise mt Nat ' ugbor hydrid, zu

1(S),3(R -Bis-(tert-butyl dinmethylsilylox|-9, 10-seco-pregna-5(E), 7(E)- 36
.10(1®)-trien-20((S)-ol reduziert wirdesc) 1 -

(S),3(R -Bis-(tert-butyldimethylsilyldxy)-9,1

0- segna-pregna-5(E), 7(E), 10(19)-tri en-}& - ol ter basi schen Bedi ngungen
mt el nem Seitenketten bildenden Bl ge ornmel” Z-R3, worin Z el ne
Abgangsgr uppe bedeutet, w e Hal ogen} p-Tof uol sul f onyl oxy oder

Mettharf8ul f onyl oxy, zu einer Ver- bi Formel 11l .- 40 45 IH50 112
23 ~ EP 0 460 034 B1 HO ®l,111111 11 1111211 | 11li worm
R3fU R (Rist we oben definiért oder ein Knal ogon :davon) oder
gegebenenfal | s ei nen Rest : .

25 worin R flr eine Alkylgruppe mit 7 bis 12 Kohlenstoffatomen, die gegebenentfalls durch eine Hydroxy-
. gruppe substituiert ist, steht; und die Derivate der Verbindungen der Formel |, bei denen eine oder
\.,/" mehrere Hydroxygruppen in -O-Acyl- oder O-Glycosyl- oder Phosphatestergruppen Uberfilhrt worden
sind, wobei diese maskierten Gruppen in vivo hydrolysierbar sind, unter Verwendung der folgenden

Stufen, wobei '

30 a) 1(8),3(R)-Bis-(tert-butyldimethylsilyloxy)-20(S)-formyl-9,10-seco-pregna-5(E),7(E),10(19)-trien  mit
Sauerstoff in Anwesenheit eines basischen Katalysators zu 1(S),3(R)-Bis-(tert-butyldimethylsilyloxy)-
9,10-seco-pregna-5(E),7(E),10(19)-trien-20-on oxydiert wird;

b) 1(8),3(R)-Bis-(tert-butyldimethylisilyloxy)-9,10-seco-pregna-5(E),7(E),10(19)-trien-20-on, beispiels-
weise mit Natriumborhydrid, zu 1(S),3(R)-Bis-(tert-butyldimethyisilyloxy)-9,10-seco-pregna-5(E),7(E)-

35 +10{19)-trien-20((S)-ol reduziert wird;

c) 1(8),3(R)-Bis-(tert-butyldimethylsilyloxy)-9,10-segna-pregna-5(E),7(E),10(19)-trien-20(S)-ol " unter
basischen Bedingungen mit einem Seitenketten bildenden Block der Formel Z-R3, worin Z eine
Abgangsgruppe bedeutet, wie Halogen, p-Toluolsulfonyloxy oder Msthansulfonyloxy, zu einer Ver-

- bindung der Formel Iil
Nt 4o

45
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steht, der In R ungewandelt werden kann, alkyliert wrd; ﬂ'! i |u.ng
der obigen:i Fornel 111 einer tr| ilisierten Ph’ H ﬂ
und, falls erforderlich, R3 in ?tn%%\%gﬁggl t wird, und E‘ [*0N -
unterworfen wird, umdie gewlJnschte 5 Ver bi ndung der Fornel | odor-
ei n Anal ogowpriddd dir Rz (R istr wielobepndelri@t odan bie Mnaksyonvendb)ugierdgsgetiendnéatis) elegn l%suf en,
wobei : a) 1st€(h5)de|[irj_R umgewandelt werden kann, alkyliert wird;

( S)_-\.For rryl @teling| Verbinayrs) derrobigenl Fogag! ) sinac riglatjsensibilisien- Fhotoisernerisienuyg aridirtatiny | si |

yl) QX I—Pff° dieh. §jiarR engewaidell witdh enst eirlek Bennitektioncuntaworfenswirtinurh diggawihashten zu 1
(S)- 9 g)'eﬁuw%fmﬂ' ovq(ea)Anﬂ'eaonWmsau erhalten
(R) - oct ah

v g‘l" gl tyfery poRe yI)ox 1H i nden odor ei nem
y-metpyl-3a( )-octa g)(y;;{e AdatyFH-ppeny

hnl i ch
bel Spi el Su J( . é—rg;g%g A qtféz ﬁgj“dﬁ){ o %? (e :%’hnw{ alko olges?:tr:‘ t;t396n
Kt

bej spi el svve
- Bagygr- Vi ” L d Methyliit
a% Hydro - :'rss le 'e g0 it Metpyfithium. Erida: hyI si

| yI )oxy] -1 xy-@!hﬂ]- ( -Léi&b et@}l NP ME$
basi schen El?dél' &8 Wﬂﬁ]&@s Hikdhotgasd egqﬁln Ghter ﬁa@n@cﬁg %g@ ltﬁvﬁgg&aeften é? r el
Z- R3, Wor i nedbildefideR iRk 4 F3MDE BiRe! %ﬁn Z\WhrSineib bEb' Hget! [l ruotdum
nyl oy odornybdey foasrs Mbthaaitlonaky, StbieMNind Uiidlinwe kg Eib' & RRdié vaab:elandageheeenoben
angegebenenBddediarigbnibagin obe Sint Analogud Qlavoni HadedRE)| cagrajagebendfaldathA LHest stohh) A6
gegebenenf ah RungewandelRasden kardiy, eindeVerbimiuhy dsngawandel t wer den kann, zu ei ner
Ver bi ndung der Fornel Vill H3 *, ,OR 25 H CSile2bu 30
VIl alkyliert wird, und anschlieiend die 'escht)t zt e Al kohol gruppe durch
pbo‘t ektion und Oxidation in eine Ketog&\pperUngewandelt wird, wobel G ne

Ver b’ ndung der Formel Vill 35 0 3 00 H¥erhalten wird, c) eine Verbindung
der Formel Vil mt dem Anion von

phbspi noxi d ungeset zt wird,

[2-13(S),5(R)-Bis-(tert-butyidi nmet

not h I encycl ohexyl - (Z) -iden] et hyl ]

anscfil i eBend di e Al kohol - gruppen ents€iEUt zt werden und, falls
Qrforderl ich, R3 in R odor ein Anal ogpn¥davon ungevvandel t wrd, umdie

géwinscht e Verb| ndung der Fornel | odesual,auhnal ogon davon zu b| | den. 55 24
EP 0 460 034 Bl11

30 VII

I’O'
r

)-2- 50

alkyliert wird, und anschlieBend die geschlitzie Alkoholgruppe durch Deprotektion und Oxidation in
eine Ketogruppe umgewandslt wird, wobei eine Verbindung der Formel Viil

35
or 3
Sob
|
H
0
o VI
erhalten wird,
c) eine Verbindung der Formel VIIl mit dem Anion von [2-[3(S),5(R)-Bis-(tert-butyldimethylsilyloxy)-2-
50 methylencyclohexyl-(Z)-iden]ethyl]diphenylphospinoxid umgesetzt wird, anschlieBend die Alkohol-

gruppen entschiltzt werden und, falls erforderlich, R® in R oder ein Analogon davon umgewandelt
wird, um die gewlinschte Verbindung der Formel | oder ein Analogon davon zu bilden.
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2. Verfahren nach Anspruch 1, wobel R fUr eine Gup W
st eht,, "Wworiin n fOr ei ne ganze Za dadBf 7 steht n“ ei ch
odor verschi eden si nd, ftr V\assetésq((y)?@ - Cs- Al kyl . Qg‘ﬂ g“‘“\

we

stehen odor worin RL und R2 zusanmmen mt dem die G upp I $entlen
Kohl enst ef fuattasmen(riach Arsprogh 1, bbellR filir @iné Grapt @i Forgielie NNz Oi chnet) ei nen
carbocy- 15 clischen C3-Cs-Ring bilden; und X fO Wasserstoff odor
Hydroxy steht. 3. Verfahren nach Anspruch 1 oder 2, wobei ein Diasteroner
ei ner Verbi ndung nach Anspruch 1 odery2 in reiner Form odor eine M schung
von Difast ereoneren ei ner Verbi ndun ach Anspruch 1 oder 2 hergestellt
wird. 20 4. Verfahren nac-h(@nﬂfpr bei 1
1(S), 3(R) - Di hydroxy-20(S)-(5 dro §25' - et hyl -1 -hexy* oxy) -9, 10-
secopregna-5(2), 7(E), 10(19) - tr| en heflgestellt wird. 5. Verfahren zur
'r/_ste"I,I ung ei nes Zw schenproduktes far die Synthese der Verbi ndungen der
Fo¥rmal | 25 und der Anal oga davon, nanmlich 1

(S), 3(R) - Bisghl Qofin pﬂﬁ'ﬂng'ggﬁg 41 Sb ¥ bYoen e aflr EG0 GRIoR S8 v loude o, e O( 1
9) -t ri en- 2Qakersbi Cycloalkyl stehen oder worin R' und R? zusammen mit dem die

(S),3(R-BI @u.fpwaunhusade.d ko Bstafom] i EoxNa AQHitideR SR gawarﬁa.aﬁs.ﬁe.%qgmacﬁ( E),

7(E) , 39( 19)ciidchéres-CsMifg sidehirRibOhf whiderdiBinBdse ARy sehtnes basi sc

Kat al ysators zu |1 (S),3(R)-Bis-(tert-butyl di methyl silyl oxy) -

9, 10- sec6- predsfnen-riattEAnspruch) 1 ddaf 4, Wobéi leiniasdbrdneitsx Yetbiadung wédhd\nsda)chll oder 2 in

(S), 3(R) - Birsirgrt Ferrt -ddert gined Misetiung |ven IDjebieteprhern diner Verbindung nach Anspruch 1 oder 2

0- seco- pr edueeS¢IEVId?(E), 10(19)-tri en-20-on, beispiels- weise mt

Natk/liwrbor hydrid, zu

1(S),, 3( R+ Bfesfa'(fqnevqch Hasrcl i terweba) [165).B(R)-Bikydroxg-20(8)-(8 dwdroxyrSemathvid (tR)xylgwyE9, 10-
,10(19) -t I’ISQ?PPQQTT%pJ&ﬁ) 19(t9rtvien bergesigfitvird. 35 6. Verfahr en zur Herstellung

des VAW IS rodukt s ftr di e Synt hese der_ Ver hi ndun er Formel _| odor
d er Anal g zur qge %g%-ei é}/ 1nproduktes flir die ‘Synthese er Verbmdungen der Formsl |
| I(§I) : oﬁZS]r ox i ‘Hg"!' %‘é&%‘rﬁ ) %ﬂon[gf-tnen-ioé? }yl dimethyl's

(5 Form? etaf‘yké Aﬂnﬁn%ﬁigﬁa'? m@ﬁ (%%Y:glﬁ-% ¢ é%&leg@eiw ik ks 1y

davon gy n di EQQ@M% hd-8E) Y g.2(,1 e SWel se %r ch
di e Reakti ongj aksyemsrsis-«uesdw&.&\é&mmy)-m éi@&-dzr@é’ha—S&@ﬁEﬁbﬁW—thén‘-ﬁ% B&spis- on
und Ver sei f uRgise it NégiumBathyRIAd, 24 I (S)BIRF BiStbriBifly i stRisiAGIG)-0)F0ZREH-reghB-8(E), 7(E)-
Mttels, woboto(iegriencdoi8)-oetilzirirdVenge ei ner oder 45 nehrer er '

Ver bi ndungen, wie in Anspruch 1 definiert, in pharmazeutisch vertraglichen,
ni cht 56 R S\GifehmenTauaerstellungndbs @arischehprodukias it dié Byrdhesendeniterbindungen deeFdraéliil eder nach
Anspruch 7,denfitoga dayen, pimlickl i n For m ei ner Dosi soi nheit hergestelit wird.
60 9. Verfahi(@hl @wdmbvlhm)wethm%ﬂ)wudMﬁ)ﬂ@ﬁr&ﬁwyldtm@yglle)OBBU*-agﬁn

vor zugswei s¥pi mamso jj g ejner Verbindung der Formel | enthalt. 65 25
U 1 (S(-[1 ‘(S)-Formy ethyl]-?a(S)-methyl-3a(R)-octahydro-4(R)-[tert-butyldnmethylsnlyl)oxy]-1 H-inden
40 oder ein #hnliches alkoholgeschiitztes Analogon davon in die gewilnschte Verbindung umgewandelt

wird, beispielsweise durch die Reaktionsfolge mit Methyllithium, Oxidation, Baeyer-Villiger-Reaktion und
Verseifung.

7. Verfahren zur Herstellung eines pharmazsutischen Mittels, wobei man eine wirksame Menge einer oder
45 mehrerer Verbindungen, wie in Anspruch 1 definiert, in pharmazeutisch vertréglichen, nicht-toxischen
Trégern und/oder Hilfsmitteln aufnimmt.
L ]

8. Verfahren nach Anspruch 7, wobei das Mittel in Form einer Dosiseinheit hergestelit wird.

60 9. Verfahren nach Anspruch 8, wobei die Dosiseinheit 0,5 - 500 g, vorzugsweise 1 - 250 ug einer
Verbindung der Formel | enthlt.
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our Ies éﬂ

M11411"1111 Revendications Rev s p ! ‘!E"!ﬂ !)&E'

sul vants AT, BE, CH, DE, DK, FR Epg??eﬁ%%ih% LU, NL, SE H" ﬂﬂ ’
formule | 5 ,, OR | O~~~~~~~~ e~ f 210

3 i | H IAsvei@ications CH 25

6et el nrReyendicationpipdur tesfEtate sorgractaots syiventp e ATIBEy CH, DE) DK GB, MMaLl, LupNLl 3Eat ones
de earbone, eventuell ement substitu6 par un groupe hydroxy ; et |es deriv6s
des eodbo§6§mm%$¢@ﬁ¢mnW9'l dans | esquels un ou plusieurs groupes hydroxy ont
ete fransfornmes en groupes -0-acyle ou O- gl ycosyl e ou ester phospha- te,

ces groupes masques etant hydrol ysables in ylvo o0 2. Un conposb selon |a
revendi cation 1, selon laquelle R est un grdupe”de fornule 11 35

Rt -(CH-)n < (11 R2 dans laquelle n est
unR ngnbre entier de 1 a 7 ; R et R2 gu BQt atre identiques ou
dic rents dési gnent un atone d' hydrdgbne, oupe Cl -Cs-al kyl e,

C3-C7-cycl oal kyl e, ou bien pris enserfble a at one de carbone (marque

d' une etoile dans la forrmule 11) portaxt #b groupe X, R et R2 peuvent
former un noyau C3-Co-carbocyclique; eti}X glesi gne un groupe hydroxy ou un
atomg d' hydrogene. 45 3. Un di astereoisfnbre d' un conpose salon | a

revendi cation 1 ou 2 sous forne pure ,~0Ou d' un nel ange de di ast~reoi sonbres
d' un conpose selon |a revendi cation Iou 2. 4. Un conpose selon |a

revendi cation 1 qui est le

1(S), 3(R) -di hydroxy-20(S)- (5" - hydrgXy- 3
0- sgccopr6gna-5(2),7(E),1 O(1 9)-tr
conpose de fornmule I salon la revg
utilisant |es dtapes suivantesHoSG S OH

(S),3(R -bis-(tert- butyldlnﬁthyIS|Ionxy) 20(S)fornyl -9, 1.

0- sego- prégna-5(E), 7(E), 10(1 9)-tribne 55 est oxyde par | ' oxygene en
presence

hut yi di nﬁgjg ﬁ‘aqﬁ LEH & eglri%;gu %u&ua‘? : g\ﬁﬂa gs Eﬁﬁﬂ‘%ﬁ P \e %&6@068% b)
i R R DT AT e
sodi 3m pgur Por &ﬁﬁ e h§ @wﬂ rt butyldlnethyIS|Iy 26

2. Un composé selon Ia revendlcatlon 1, selon laquelle R est un groupe de formule i

I
et hyl -1' - 50 hexyl oxy)-9, 1
5. Un proced6 de production d' un
dicat'on 1 ou d'un anal ogue de ce dem er

+ Rl
(CHgg —&——x @
R«

dans laquelle n est un nombre entier de 1 & 7 ; R' et R2 qui peuvent étre identiques ou différents
désignent un atome d'hydrogéne, un groupe Ci-Cs-alkyle, C3-Cr-cycloalkyle, ou bien pris ensemble
avec I'atome de carbone (marqué d'une étoile dans la formule 1l) portant le groupe X, R' et R2 peuvent
former un noyau Cs-Cs-carbocyclique; et X désigne un groupe hydroxy ou un atome d'hydrogéne.

3. Un diastéréoisomére d'un composé selon la revendication 1 ou 2 sous forme pure ; ou d'un mélange
de diastéréoisoméres d'un composé selon la revendication 1 ou 2. .

4. Un composé selon la revendication 1 qui est le 1(S),3(R)-dihydroxy-20(S)-(5"-hydroxy-5"-méthyl-1"-
50 hexyloxy)-9,10-sccoprégna-5(Z),7(E),10(19)-tridne.

5. Un procédé de production d'un composé de formule | selon la revendication 1 ou d'un analogue de ce
dernier utilisant les étapes suivantes :
a) le 1(S),3(R)-bis-(tert-butyldiméthylsilyloxy)-20(S)-formyl-9,10-seco-prégna-5(E), 7(E), 10(19)-tridne
§5 est oxydé par l'oxygéne en présence d'un catalyseur basique, pour former la 1(S),3(R)-bis-(tert-
butyldiméthylsilyloxy)-9,10-seco-prégna-5(E),7(E),10(19)-tridne-20-one;
b} la 1(8),3(R)-bis-(tert-butyldiméthylsilyloxy)-9,10-secoprégna-5(E),7(E), 10(19)-triéne-20-one est ré-
duite, par exemple par le borohydrure de sodium, pour former le 1(8),3(R)-bis-(tert-butyldiméthylsily- '
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EP 0 460 034 BI Lorrrerer cerar) |

M 8* "lI'oxy) -9, 1 0-seeopregna-5( 1 9)-trie B ﬁ

1 (S), 3(R)-bis-(tert-butyl di nbt hyFésPigﬁFao% g 10- secop:m! tjl ﬁlil ‘B"
10(19)-tri bne-20(S)-ol est al- kyle dans des condi ti:ons basi ques avec un
bl oc pour | aloxpresiOrsa@bicéona-5iE).7(En 10f1g)attae-b@S)rdial e de fornul e Z-R3, dans

| aquel l e Z est leuKS)gmuweerempmmmumw-w-sawp@um)a(anano@bmp-zo(a)-@ pgape
p- t.ok ubnesul ky!§ dans des conflitiony bagigpesoayeqrin Herrnoun ik tapsigicionide lacihring lgéraisrdedormule
conpos6 de f drifusiass janyelle Z-esy unparRouRp-séparable tah qypm gontaod halogens,-ypgyoupe p-toludgesyl-
O SLt 5. darfvioyyandthangzaioadexy Royr fereriun comeass defrmie Ihr ec6denment ou un

anal ogue) ou 6ventuel |l enent un - . ~. radi cal qui peut 8tre
converti en R d) un conpose de formule I111 pﬁ@ciV¥est souni s a une
phot ol sonbri safion avec triplet sansibilis6 e} sbrh~cessaire, a une

cqnyer,sion de R3 en R et une d~protection,
de>30 formule | de la revendication
6. Un proced6 de production d' un conpos4
revendi cation.1 ou d' un anal ogue de celu
suivantes: a) le
1(S)-[&' (S)-fornyl 4t hylj 7a(S)- bt hyl - 3a( R
thyl silyl)oxy]-IHindb- 35 ne ou
simlaire est converti en 1 (S-[1'(Q-h
met hyl - 3a(R) - oct ahydro-4(R)-[ (tert - bRy
analogue a groupe al cool prot6g6 S|n1I par exenpl e par |a sequence de -
~reacti®ns avec le m-thyllithium IR reactlon de
' Baeyer Villiger et la saponific 6 b) |l e f’€

' (S) - hydroxy-6thyl]-7a(S)-nethyl - da(R) OiZ hydr o- 4(R) [ (tort-butyl di mthyls
ilyl)-oxy-1 H 40 i ndbne ou un anal gue & groupe al cool prot6g6
simlaire est aIkyI6 dans | es conditions basi ques avec un bl oc pour | a

o5 . .
construction g%f ‘{; F R (F;tlt gtrcgrlnrg;e %gfl réggdemmeznt oRt?’ im anaBBuek OIII gventueqle ?nq
! Qﬁ%m

former | e conpose d6sir6
anal ogue de ce dernier
el selon la

sant | es 6tapes

-8%tahydro-4(R)-[(tert-butyldine
41 anal ogue a groupe al cool protdg4
{dr oxy- Ethyl]-7a(s) -

et hyl silyl)oxy]-1Hi ndbhe ou un

ghoupe s6par ene, un uenesu onyloxy

ou-hret hanesu fs&n ewaeé.@qgtest, e'f‘ E%%neeaiotol‘e’omsa b afeR ¥Rt ShRLbifdes o
pr6c6denment sPrkchi3aiaNe M o8\ Bh B uﬁed t.danpaua +n¢eale,comgaséla gk gX T e
convergpi en %rﬁ@lb'ﬁdél@rrém{dlcﬂﬁ'bnqmﬁ)ﬁﬁl il deeBinr. VI |

6. Un procédé de production d'un composé de formule | selon la revendication 1 ou d'un analogue de
celui-ci utilisant les étapes suivantes :
a) le 1(S)-[1'(S)-formlyléthyl]7a(S)-méthyl-3a(R)-octahydro-4(R)-{(tert-butyldiméthyisilyljoxy]-1H-ind&-

35 ne ou un analogue 2 groupe alcool protégé similaire est converti en 1(S)-[1°(S)-hydroxy-éthyl}-7a(S)-
méthyl-3a(R)-octahydro-4(R)-{(tert-butyldiméthylsilyl)oxy]-1H-indéne ou un analogue & groupe alcool
protégé similaire, par exemple par la séquence de réactions avec le méthyllithium, I'oxydation, la
réaction de Baeyer-Villiger et la saponification;
b) le 1(S)-[1'(S)-hydroxy-éthyl}-7a(S)-méthyl-3a(R)-octahydro-4(R)-[{tert-butyldiméthylsilyi)-oxy}- 1H-
ind&ne ou un analogue & groupe alcool protégé similaire est alkylé dans les conditions basiques
avec un bloc pour la construction de la chaie latérale de formule Z-R3, dans laquelle Z est un
groupe séparable tel qu'un atome d'halogéne, un groupe p-toludnesulfonyloxy ou méthanesulfony-
loxy et dans laquelle R®* est R (R est comme défini précédemment ou un analogue) ou éventuslie-
ment un radical, qui peut étre converti en R pour former un composé de formule VI
45
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EP O 460 034 B * C L M S *H,OR5H.'" 10 .
GSi Me2Bw VIl suivi de la conlverE%,i Eboddé4gﬁ1OUpe al cool mﬁ oupe
c6to via |la deprotection et |'oXydation, pour donner upigl } H |l e
Vill 25 1+ G) =*
‘Reaction d' un conpose de formulo VIII avec |'anion dérivd de |'oxyde de~
[2-[3(S),5(R) -bis-(tert- H 3

but yi.di bt hyl si | yl oxy) - 2- met hyl ene- cycl dhdxy®R (Z) - i dene] 6t hyl ] di phenyl phosp
hi ne.-sui vie de | a ddpro- tection des grgudes al cools, et si n6cessaire,
convérsion de R3 en R ou en un anal pgtlde~gel ul -ci, pour fornmer |e conpose
désire de fornmule | de |l a revendi cg un anal ogue de celul-ci. 35 7.
I nt er nddi ai re pour |a synthbse des de fornmule | et de leurs

anal ogues qui est le
1%S) . 3(R) -bi s(tert-butyidi n6thyl silyl¥ -9, 10- seco- pr 6gna- S( E)
708 "™0(19)-tri bne-20-(S)-ol ou le 1 PE§HepRu
"(S)-hydroxyethyl]-7a(S)-nethyl-3a(R)-octahydro-4(R)-[(tert-butyl di nethyl si
|yl )oxy] -1 Hindbne. 40 8. Une conposi¥]lon pharnmaceuti que contenant une
gquantit6 efficace d un ou de plusieurs conposds selon |a revendication 1,
ensemppl e avec des supports etlou des agents auxill aires pharmaceuti quenent
accept abl essul@de a@¥ivardBS du §roupdaRodl BIEZE b iPGrodds 281508 R-débrdtéetion 8t RRydafibn,
revendi cat i pour Sonnér@i Sorhgosd1ds Frmuiviip de dosage. 45 10. Une unitd de dosage
selon la revendication 9, contenant 0.5-500 u~g, de prdfdrence 1-250 alLg

d' un conpos4 de formule 1. 11. L'uti|isati0n(§LﬂlCOHDOSG de |'une

que| conque des revendications 1 a 4 pours] g9Breparation d' une 50
conposition pharnmaceuti que pour le traitelfent et |a prophyl axi e des

mal adi es aut oi nmunes incluant |e di abQtg cr6, |'hypertension, |es

mal adi es inflamatoires telles quofla py thrite rhumat oUde et |'ast hnme
ainsi_quo |les nal adi es caracteriseg¢s pa ng différenciation cellulaire
anor ffal e eotou une proliferation ce &ire anormal e, et/ou un desequilibre
du systene i munitaire. 55 12. L' utilfi®ation selon la revendication 11
pout le traitement ou |la prophyl axi e Yu cer. 13. Lutilisation selon |la
revendl cation 11 pour |le traitenent du ygifiasis. 28

30

c) Réaction d'un composé de formule VI avec I'anion dérivé de I'oxyde de [2-[3(S),5(R)-bis-(tert-
butyldiméthyisilyloxy)-2-méthyléne-cyciohexyl-(Z)-idéne}éthylldiphénylphosphine suivie de la dépro-
tection des groupes alcools, et si nécessaire, conversion de R3 en R ou en un analogue de celui-ci,
pour former le composé désiré de formule | de la revendication 1 ou un analogue de celui-ci.
35 '
7. Intermédiaire pour la synthdse des composés de formule | et de leurs analogues qui est le
1(S),3(R)-bis(tert-butyldiméthylsilyloxy)-9,10-seco-prégna-5(E), 7(E),10(19)-triéne-20~(S)-ol ou le
1(S)1'(S)-hydroxyéthyl}-7a(S)-méthyl-3a(R)-octahydro-4(R)-{(tert-butyldiméthyisilyl)oxy}-1H-ind&ne.

%0 8. Une composition pharmacsutique contenant une quantité efficace d'un ou de plusieurs composés selon
la revendication 1, ensembie avec des supports et/ou des agents auxiliaires pharmaceutiquement
acceptables non toxiques.

9. Une composition pharmaceutique selon la revendication 8, sous forme d'unité de dosage.

10. Une unité de dosage selon la revendication 9, contenant 0,5-500 L.g, de préférence 1-250 mg d'un
composé de formule I. *

1. L'utilisation d'un composé de F'une quelconque des revendications 1 4 4 pour la préparation d'une
50 composition pharmaceutique pour le traitement et la prophylaxie des maladies autoimmunes incluant le
diabéte sucré, I'hypertension, les maladies inflammatoires telles que la polyarthrite rhumatoide et
Fasthme ainsi que les maladies caractérisées par une différenciation cellulaire anormale et/ou une
prolifération cellulaire anormale, et/ou un déséquilibre du systdme immunitaire.
§5 12. L'utilisation selon la revendication 11 pour le traitement ou la prophylaxie du cancer.

13. L'utilisation selon la revendication 11 pour le traitement du psoriasis.
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EP O 460 034 Bi I!'I11Il *HI 11D 11DI11D1 1i Revendi catd I'Etat
contractart sulvant: ES EP 0 460 034 Bi

de production d un conpos6 de formule | 5 ,,, gOR To A gu"””m Mlﬂiﬁ 110
G0 H 25 dans | aquel |l e R ddsigne un groupe alkyle c #

at omes dBevsativetions peurdiftal ebiteactant suvdbbBS U6 par un groupe hydrbxys,

déri ves des conpos~s de fornmule | dans laquelle un ou * pIu3|eurs
gr oupes  fhy ding¥3rédside meedgetion divs pamnerésdadermyledupes - 0- acyl e ou 0-gl ycosyl e ou
estb¥§Phospha- te, ces groupes masqu-~s 6tant hydr ol ysabl es in vivo,
utilisant |les 6tapes suivantes: a) le 1.

(S),3(R) -bis-(tert-butyldi nbt hyl silyl oxy) - 20%&»
0-seco-pregna-5(E), 7(E), 10(1 9)-tri bne 30
pr6sence d' un catal yseur basique, pour fqr
but yl ¢§ ndt hyl silyl oxy)-9,1 0-seco- pr6gr
by a 1(S),3(R) -bis-(tert-butyidimth
10(19)-tribne-20-one est r6- duite, pad
sodi um pour forner le 1(S), 3(R)-bis-(toh
0-secopr~gna-5(E), 7(E), 10(1 9)-tribne-2
(S), 3(R)-bis-(tert-butyidi mthylsilylox
10(19)-tribne-20(S)-ol est al- kyl6 da
bl oc pour la construction de |a chathe
| aquel l e Z est un groupe separable tg
p-tol uenesul - fonyl oxy ou net hanesu

Fnyl-9,1

est oxyd6 par |'oxygbne en
a 1(S),3(R) -bis-(tert-

£),1 0(1 9)-tribne-20-one;
9, 10- secopr ~gha-5(E), 7(E)
dar | e borohydrure de
S§uty|d|nﬁthyIS|Iy | oxy)-9,1

( C le1l

-9, 10-secoprdgna-5(E), 7(E)

s des conditions basi ques avec un
Iat6ra|e formul e Z-R3, dans

A ato d' hal ogbne, un groupe
OXy pour former un conpose de

forauP® 111 40 H 9..COR3 45
H 50 - | 55 111 29 EP O
460 034 Bl MO M1 28111 dans 1aquelle R3 est R (R

est comme d6fi ni precedennent ou un anal ogue) ou 6ventuel |l enent un radi cal

qUI pg&lt 8tdrar?s lgé)ug?{eeﬁtdésmne un’ groupe alkyle contenant de 7 & 12 atomes de carbone, éventuellement
. substitué par un groupe hydroxy ; et des dérivés des composés de formule | dans laguslle un ou
»;bf plusieurs groupes hydroxy ont été transformés en groupes -O-acyle ou O-glycosyle ou ester phospha-
te, ces groupes masqués étant hydrolysables in vivo, utilisant les étapes suivantes :
a) le 1(S),3(R)-bis-(tert-butyldiméthylsilyloxy)-20(S)-formyl-9,10-seco-prégna-5(E),7(E),10(19)-trizne
30 est oxydé par l'oxygéne en présence d'un catalyseur basique, pour former la 1(S),3(R)-bis-(tert-
butyldiméthylsilyloxy)-9,10-seco-prégna-5(E),7(E),10(19)-tri¢ne-20-one;
b) la 1(S),3(R)-bis-{tert-butyldiméthyisilyloxy)-9,10-secoprégna-5(E),7(E), 10{19)-tridéne-20-one est ré-
duite, par exemple par le borohydrure de sodium, pour former le 1(S),3(R)-bis-(tert-butyldiméthylsily-
loxy)-9,10-secoprégna-5(E),7(E), 10(19)-tritne-20(S)-ol;
35 c) le 1(S),3(R)-bis-(tert-butyidiméthyisilyloxy)-9,10-secoprégna-5(E),7(E), 10(19)-tridne-20(S)-o! est al-
kylé dans des conditions basiques avec un bloc pour la construction de la chaine latérale de formule
Z-R®, dans laquelle Z est un groupe séparable tel qu'un atome d'halogéne, un groupe p-toludnesul-
fonyloxy ou méthanesulfonyloxy pour former un composé de formule Ili
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d) un conpose de formulo Il precite est soum s a une p
avec ‘tri'pket sansibilis6 et, sigppugsssd 8¢, a une converullmmmnmnm et
une deprotection, 06ir former |le conpose desire de 5 * “formflo® de la
revendi cation 1 ou un anal ogue de ce dernier, ou utilisant |es 6tapes
S ui vant es: dads laquellq &) est R (R est comme défini précédemment ou un analogue) ou éventuellement un

' (S) - f or ny | redidal4f Feuf S)e-codeetisnF3a( R) - oct ahydr o- 4(R) - [(tert-butyidimethylsily
1) oxy] -1 H9 neiBompees @mfoww'ea!hawéa st %?urg'ﬁéum phgtoisgmerisaliop taﬁ?é"@ﬁt ransibifiséotest
CONVerti en"" °S§s§i G (U9 g4 il t_upg Qtectuon pour former Te composé désiré de
6t h§l - 3a F%’"U@t'a g ?"S"dlggnt ‘(“t”@laf‘a' H %ﬁﬁm‘?‘ryl si |yl )oxy] - 1Hi ndene ou un

anal ogue e | I € ?J ﬁ( nda-
ot el ?§'§ gu'e éﬁ%ﬁs e éﬁi‘f‘fﬁ:ﬁ %ﬁﬁﬁg‘& e L

uea o al
(S),ohydrm&;;ot ,&g i ‘ffoget hyl s
Ik I6 d 11\,@59,%*2,3@% ifQ&: 2 groutgg al cool l|cl)ro ege{}mg:I al rg eI
a y anSb) 631(§P[ﬁl yhy -SRAPTHE FBFNRR)I St FHRARR-bLtPdirRRRsiAGHL-R de | a
chahne | at Ghdehé otl@n maéﬁ*g g&u%dilg’odﬁﬁétéb@émuje%stzalﬁﬁt daki$ led Zonditions bagiaGesPe
separ abl e t®bc G bldé) péilr TEoNBIRLIRORNIE chalid BBRINER Prriull ZHRN) @ansl iaquansl Dyt uau
ndt hanesul fgoupe sémraploadl qt'am atoma githelbdéas,Rid gectipe PdiuBnesaifongiogTod néiiifahasulfony-
pr ec6denmreribxycst dans lamelle ¢ wst)R (Riesh vanmba.ddfihicorécddamimentnour undinalague) apudvenperlie- et r e
converti enmdrt podicdl,gpirment éira cowerp e B poe idroenmnicemidsé dg-formule VI3 )
" OR3 25 IH OSs i H*25u ' 30
VII suivi de |la conversion du groupe al copl
| a\dprotection et |'oxydation, pour dorfag
oR 3 0 45
d' un conpose de fornule Vill avec |
[2-[3(S),5(R)-bis-(tert- 50
but yjdi mbt hyl si tyl oxy) - 2- met hyl ene : -(2Z) -i ndene] 6t hyl ] di phényl phos
pii ne suivie de |a de- protection de goupes ‘al cools, et si n6cessalre,
cgnyersion de R3 en R ou en un anal oghe de celui- ci, pour forner le
C ose desird de forrmule | de |a revesidieaB®i on 1 ou un anal ogue de
celui-ci. 55 30 * ., V'iEPO0O 460 034 Bl *C L M S 2. Un proc~d4
selo | a revendication 1, selon |aquel IN[IR est un groupe de fornmule 11 tR

Ill’

rjot 6g6 en un groupe c~to via
conpose de formulo Vill 35
VIl c) Reaction
rive de I'oxyde de

suivi de la conversion du groupe alcool protégé en un groupe céto via la déprotection et I'oxydation,
pour donner un composé de formule Vil
a5

or 3
%
i
H
o
% VIII

¢} Réaction d'un composé de formule VIl avec I'anion dérivé de I'oxyde de [2-[3(S),5(R)-bis-(tert-

50 butyldiméthylsilyloxy)-2-méthyléne-cyclohexyl-(Z)-indéne]éthyl]diphénylphosphine suivie de la dé-
protection des groupes alcools, et si nécessaire, conversion de R® en R ou en un analogue de celui-
ci, pour former le composé désiré de formule | de la revendication 1 ou un analogue de celui-ci.
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5-(CH2) n <- X (- R2 10 dans | aqguel |l e n
est un' nofrbre entier de 1 a 7; Rkp@lsgfdasigly peuvent etre i I"Eﬁ H“ll ““l
différents, designent un atonme d' oxygbne, un groupe G -CG L s
C3-Cr7-cycloal kyl e ou pris ensenble avec |'atonme de carbone (marque d' une
6t ol | e danbn bracddé seturl la re¥dridication tl aseton laquetje B @gtan youpd dedformild lipeuvent forner un
noyau C3-Cs carbocyclique ; et X d6signe un groupe hydroxy ou un atone

d' hydrogbne. 5s 3. Un proced6 sol | a revendication 1 ou 2, solon |oquel
un “eh asterd0| sonbre d'un conpose* on |la revendication 1 ou 2, sous forne
pure, *ou d' un nbl ange de(CHRAS ' X un corrpose(mol on Ia

revendi cation 1 ou 2 est pré6pard. 2 Un procede selon la“revendication 1,

sol on laquelle on prepare le 1 (S), 3(R)-di hydroxy-20(S)-(5 - 20

L
M

hydr oxy-5"-m-thyl -1 ' -hexyl oxy)-9,1 0-seco-pr~gna-5(2), 7(E), 10(1 9)-tri ne.
5 Un,,procgg| (WeTaNg | '/ n idehti u ditidren
Cumoles degfgéﬂ'ﬁ”ﬁ A s el e Qe B e
(S), 3(R) - bj ¥ '( Ar %tdﬂx dBRSYid Tof male " portant le groupe X, R! ot R? peuvent

0- seco- pr e@ider ah Foyad GELs

&;%)iqu%r b @ssighls ou un ﬁ&ﬁ@@h)}dﬁﬁ% a) le
(1 (S),3(R-his-(tert-butyidi nbt hyl silyloxy)- 20(S) ¥orrry| -

0- secs- (@ ey prodgde)seidh B2 seldnitatitn 1 toui 2) BEloreBHuUeD My dﬁst@afsodaeldmwgbae séln la
pr6sence dtrevendicatioall yos @usoub femeprgs, qpakin ndangede disstéidoBomEB¢sR)'urbiompidieselbn la

but yi di nmet teyéngichtiph by P 8 pép@éseco- pr 6gna-5(E), 7(E), 10(1 9)-tri bne- 20- one;

et b) la

1(S), 3( P - B srqeéey salagy, fay teindigation | 1s isp le on1 oréppee: to- HSHYR =ity doYY-20(SF5'™-
10(LO%P- t r i Bysep-reatey - Edexviouy)-9g@rseco- P'??‘am%g"ﬂ?éﬂo(}ﬂirﬁ'é@(onpl e par le

bor ohydr ure de d| um. pour forner

(8 T il s v ropnen sweopsmnt e e
Ipour Ja syg jj'é&e, %ﬁ%‘éﬁéﬁ%’#lb i %(gqnag&) g@ ﬂ%étgj ﬁg'?l%ﬁh qui est
(911" (9)- B bé?i’; b"'}ﬁ 8 o ethoR '?””’faffxf'"‘ a}&@g’ﬁfo R T bl i m
MRE-20-

- 35 putyidichdfityls a-5ER7EN0(18) §ne ; et
1( S) L1 (Syflqnwémmx: sl(mzaa&tﬁh.maw iylosy$a, ewskefms@bf) S(Ef 1 o) rehiebd-orld dst re-
tyl di s6t hy| sadity,|phr éx¥iviple pek it borshipdiere @bl sdmma REPKR 1621 (S)[3(R)-DR-(t9rk-BRRAGIMBH IR 6
siml aire esbxypamcs-prégra-sE)WE) I 19 &Rhd-20(SHRAI exonpl e par | a s6quence de
réactions avec le nbthyl-lithium |'oxydation, |la reaction de

Baeyer - \A- | Un gerédétde|peodsatipmiié finteraiétiaire. podiOla syhthdkéndgsrcomphelés dicfopruadwotde dsarsd’ une
conposi t i oangsgeesnat esttle IS YRIhyTonBhdHS)-méhdideEbecehydior4(B)-itetbuyidiméthyls-

ef fi cdice diyhawil-Utindbee,relosilenyelde dENMIUSPaMyEthell-AlR)-meBlIa(Fi-octaiwdro4(R)-[(tert-bu-
revendi cat pisiméthyisiydirpsyld Hdnddeg) pio up sanalegug (2 deupsagienst protéas isimiileifer est converti en

phar macout FRITReR: Afsig,crae Fmﬂeeear I gfaupRsR jdquidastiong, avesn lepéesklifiurofasydatiop, la
revendi cat feéﬁ‘°’7d° Bveit Qéhﬁé? ’raé°'1'fﬁa‘t96rrp03| t i on est prepar ~e sous f or rre

d' it e _;Jle r evendi Cda['j on 8

1]

g 96;9; a%e@ il gég%%gﬂf;&:;ﬁ ol i Beem e

d"un co npo§@p aceutiquement acceptables, non toxiques.

8. Un procédé selon la revendication 7, selon laquelle la composition est préparée sous forme d'unité de
45 dosage.

9. Un procédé selon la revendication 8, selon laquelle I'unité de dosage contient 0,5-500 ug, de
préférence 1-250 1.g d'un composé de formule 1.
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