WO 2011/ 029547PCT/ EP2010/ 005366 | SOXAZOLI DI NE DERI VATI VES FI ELD OF THE

| NVENTI ON The present invention relates to novel anti-inflammuatory
and anti aVPefHi@9¥dnpounds of the gl ucocorticosteroid s&TEP201480736@s of
prepari ng such conmpounds, pharnmaceutical conpositions conprising them 5
conbi nati ons and therapeutic uses thereof. Mre particularly, the invention
relates to glucocorticosteroids that are derivatives of isoxazolidine.
BACKGROUNO S XAEZEOIDNENYERNERIVATIM EScost er oi ds are pot ent
anti-inflammatory agents, able to decrease the nunber, activity and
novenent of inflammtory cells. 10They are commonly used to treat a w de
range of chronic and acute inflamuatory conditions including asthmg,

chroni ¢ obst r ucdFIRED OFHTREYINVENEEONCOPD), allergic rhinitis, rheumatoid
arthritis, inflammatory bowel disease and autoi nmune di seases.

Corti cost er oi dsTedipaesentheinveativact eelatesouigh nhwell aoticoilanewiagoryecaptdor
15 (GR). The binding of corticosteroids to GR induces its nuclear .

t r ans| ocatamgfallgrgochcompounds ofghe gleeocoriigapierosst seiigmm sethads patHigRIENG] a
DNA- bi ndi ngdependent (e.g. transactivation) and -independent (e.qg.

t r ansespr exishon) comphandsns . ploymacessicel oi ¢onipsitippsit | GgMEHtVABc them,
inflammatory conditions in the lung 20 such as asthma _and COPD are .
currentl y caanbinasiomseand itherapeutichases thareotnMere padicadardyt sye gngention
enpl oyi ng i nhal ed corticosteroids él CS) is_.the possibility of delivering
the drug detates tg ghacqapstispstereids 4bat ane, dwmtmﬁgoiégs@ﬁémﬁdgiede- ef fects,
thus resulting in a nore rapid clinical response and a higher therapeutic
rati o. 25Alt ho@Aq@RﬂeﬁNﬁﬂF EM&NYW%E@Mt ant benefits, expecially
in asthma it is_ inportant to mnimse |.CS system c exposure whi CH | eads to
the WO 2011/ 0ZooHimpstorerds) 2o (A SBl ant TREMRERI YA AG RISy AADIE 100 fleEHfiAsht ed
side effects that may be associ ated vm(tgh roni ¢ adm_ni stration. Moreover,
the |initdbedwmbeldchyitycandmayement of ip Wt%fvaqq1§b| e in the clinical
practice contributes to subop&i mal nmanagenent of the di sease.. Wiil e the

i nhal dP t echnolldtfy age tapanmmenlydissd to tieaf 4 gwide Fmge fh chrpric and) 264ien of
the substituents on the corticosteroids | ecul ar scaffold is inmportant for
the opti miBHAMYRAITYpRARHHINS h’é?li“éh%cpsgﬁ%a%@%%n?@twcébv& tHr{@’glqnﬁr}Sr der

to decreasg oral hiogavailability, .confine pharmacol ogical, activity,only in
the | ung (%?%ﬂfﬁué‘go%m’s%ﬁ?rgéﬁ' déé‘)ltlénthHWé%’égggﬁé& mIBﬂéfréer‘EH{é'eboweY
Morever, | ong Iasrtgin LCS activity in the lung is 10 highly desirable as
once dai | ISR RUEOIBERE (15625651 d al | ow the reduction of the frequency

25 o result, i CUAEOS IR REREE Rk safectt LI ko fE A sPaG8eRg
o o3s ook cla BiSedR: P chgieotibibiafR YR iMRRETAES KBk Grdfiocation
1578440, aMIER: AR HeaIee it PO P! ARMSCRATL RIS J0% FNCyOOR Do
The i soxafSPPARRREL iBochPRTRENaLes AR s RRERRRen e BontaRteshieRsipdy 20
invitrob otency and efficacy in: a) binding to the GR b) inducing

nucl ear t %@Pa&dﬁ‘#on of GR and c) inhibition of inflammatory responses in
phar macok net | Ctikias sagist, RS AP TE BB R Nemmatony eopditions, in thehupe

TP 04N 08 A% TS0, 060, L AR A R BRIy O 11
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conpounds i.tions conprising themand therapeutic 5 uses thereof
wherein 1 r%%;ggﬁ&-r@ﬁﬁl Z-(CH2)-R4 wherein n and n' are each independently
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5510 S Bl T A rd PRl

by CN; R4 is selected fromthe group consisting of: H, hal ogen, OH SH,
CN, NH2; aryl (Cl -C6) al kyl, (C1-C6) al kyl sul fonyl , (Cl1-C6) al kyl car bonyl ,
(C1- Co6) al kyl carboxyl, 0(Cl-C6)al kyl carboxyl, (Cl-C6)al kyl am de 20and
(C1l-Co6) al koxy, which are optionally substituted by oxo groups;

~A P~ o I o - o,




20- (CH2) nCOR7; (CH2)pOR7; (CH2) nS0qR7; wherein R6 and R7 are

i ndependently H or are selected fromthe group consisting of straight or
branched wQ2oGApad4ryl , (C3-C8)cycl oal kyl, 25 aryl ( Cl- Coparkpkoianos3as
saturated, partially saturated or unsaturated, optionally fused ring such
as aryl, (C5-Cl10)heterocycloal kyl or heteroaryl, which groups may be
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Such as (BTG hg?%itr‘%@'ﬁc?’%?‘ﬁ‘;yé{ R, Rt UGHARMETR | FubER) Gne
ﬁ;l gg;ﬁ, %&ﬁé%@&%@g glﬁigilﬁef‘agi gﬂ%g ng ﬁ&;ﬁ#i’%rct%ﬁhélto'g@gisofhe key point to

(Cl- %) C‘ié{%‘%ﬁﬁﬁew ?é,c%h%%hh%\},’%r{ G 10 Nalbakkanty 389 the corticosteroid

(C1- Co) al ony erein mand p are, each indepen ent?y, 0

or an intgg cuiz[rogaa]ff%lﬁ £ 1A ﬁRQnﬂ tbe the optithizatidndof phar a@{i‘l@in%ti%r&id

i ndependently sel ecte fromP e group consisting of H and hal ogen atons and
phar maceuyy ' t: f W I Qi t hat
When e L BECBITETERY PROPoRsym SRREID desrease pral bithy AP Qg | IF
be appar rﬁﬁch@@ap‘&bki Igh1y Ny 3hé rdt?% ég%mggdﬁn@fsaen@f@s%fgﬁ@ul a

(I') contaln asy rrc centérs at least a positions 4a, 4b,” 5, 6a, 6h,

9a, 10a, jABRasd ZydfighichElefiMHR. MYr&erSlofts 148hE P08 £Mvis) & e enehs and
m xtures thereof. 20Therefore the invention is also directed to all~ of

thesgf OHiEhly desirdB18Ta8TdRE FANP AHAHRIsHa® onOBRC 9w SBlaed1fdw tRE Fud@ctidn
wherein th onfiguration of the chiral carbon atonms is fixed and

speci fi cafl heMiRiRieRcdaof dnfihistidtid® dnfd) . ths! SubStnti@fyl fmpdve Qatient (R) .
9a is (S), 10ais (S); 10bis (S) and 12'is (S), which are represented by
the for mdongliadcdsh@MPE reVil 28482 BRAABEH JAP2AHOL GRABSE Enbsunk, therwher ei n
the values of Rl, R2,” X and Y are as defined above. Conpounds of general
fornula (@ presehe analicsl abed Tof didchspiflgaiTh twiah ipgsloved Pladrim addkanétic
pharmaceutical |l y acceptable acid addition salts. Phar maceutical ly
accept abIaeldalgﬂﬁnmdtyh@ﬁligajhtasagérighes,corrpounds of formula (1), thus
enconpassi ng al so those of formula (1'), include those of inorganic acids,
for exanpl e hyGliebabiticads ds isogdrcdidinydr afdrivaitivesaci gke hydesgied i cimci d,
hydrobrom c acid or hydroiodic acid; nitric acid, sulfuric 10 acid,

phosphor iWwRcRAD6ATFAINgaGB  alcI sk 6f odndx aipiByathiashnt and moowical banyit i ¢
acids such as formc acid, acetic acid, trifluoroacetic acid, and propionic
aci d; al iipflatdmatoydraexivityaof densistereizlal §t66cl 7acidd,isexdzdldiaes t(J.thefiedar i c
acid or malic acid; dicarboxylic acids such as naleic acid, fumaric acid,
oxal i ¢ adilierar, 23deior-t498] t982y.omat i ¢ carboxylic acids such as benzoic 15
acid; aromatic hydroxyl acids and sul fonic acids. These salts may be
prepared fromTimrzoxadslidind givadcar(icoidsyotk ttravpreseint -ihoemtiowy ape profileds.
The conpounds of forrmula (I) object of the present invention nay be

pr epadbed iacgntodby @otency uadieffigacy isya) baidingstbeths GRi, &) iadaciay nueldaput 20
according to conventional nethods and techni ques. The present

i nvent i onrarsladaomi 0EcGRL, tanda py oodebitiar dfie ipfl@parabrypnrefponsapoimds of
general formula (1') wherein R1=(CH2)n-Z-(CH2)-R4 wherein n=1 and R4 is as
defi ned ahawephagech conpin ses: atditizi 1/ 02934&PCT/ ERZ0IBIZB0BR66 7 t bE
reacti on of conmpounds of formula (VI) OH (VI) 5 with nethanesulfonyl

chl ori de plrarmacokines{pHarmdcodyheniideptapertiesiis porppednaatiofthgenemabf
formula (XI) LG (xi) wherein the leaving group (LG may be di spl aced by
nucl eophiitgeovirg Tie aptiesdhamimaternt potericy, aifficady rasck duratiom ofrastiess it or
the preparation of conpounds of general fornula (1') wherein

R1- ( C6R2) nhZ-lpagldndRto wedues systetic AidecffRetar When admimisterad depicalhy oh
conprises: the reaction of conmpounds of fornula (VI) under oxidizing

condi t i ortbetlonghinagxpetmmentaleamiilamesets thee nerzol idine igdu¢ogarficofls pfie
treatment of conpound of formula (XIl) with one or nore equival ents of an
aci d act ithatpresentgervension arteephaviacterizaduby ebghiodeantFieflpmegatory ipoteney on i s
also directed to a process for the preparation of 20 conpounds of general
formul a (and) effieacyi whiRly GHaysocZatedHjth, a iong dumetien rpf agtion and a limited

2011/ 029547PCT/ EP2010/ 005366 8 n=0, Z=S and R4 is as defined above, which
conpri ses:



the reaction of conpounds of fornula (VI) under oxidizing conditions to
obtain the internedi ates of general fornmula (XIl) its conversion into
conmpoundswofogenessal forrmula (XI11) (Xi11) the al kyl atcomEpediooesspound of
formula (XI11). The present invention is also directed to a
process for the preparation of 10 a conpound of general formula (VI) which
conpri ses; .on of a conpound of general formula (1V) QAc ' (IV) -
W th I\l-tzsyrsglehgl r%’%?l)(r\sg%l)'l hydr oxyl am ne (HO-NHTHP), to prepare a 15
conmpound of f i npnal further functionalization of
conmpound of fﬁ%l‘g{‘{% ?r?ﬁl‘t%g lgheg?%\tde)gé):hgn. The present
invention is 0; dj . rQc reald

WROirfVenfiEhod diPedeRBSERROMad BE SBREATTBHNAM o, AktRods

npound of genera res

o =y W Brepe e GRS, b BRAADR AimPrEEREY #la IRdHhedue

i nventi Ori.‘sle?tﬁél%dei rected to a process for the preparation of a conpound
of general fornula (VI), which conprises: 10 -the reaction of a conmpound of
formula (M) with N-tetrahydropyranyl hydro§ | ami ne (HO-NH-THP) to obtain
conmpound of formula (VIIl) OH t he ﬁr tection of conpound of
formula (VIIl1) to obtain conpound of 15fO=myl a ?IX) HiT, 0 the optional
further functionalization of co%und 6f a\N8 and the deprotection.
20The present invention is al so e & progess for the preparation
of WO 2011/ 029547PCT/ EP2010/ 005366 {10 ®eppew i 0ob general formula (I")
wherein R1=(CH2)-Z-(CH2)",-R4 4helr eifmb n=1 =@ @&nd R4=Ac, which conpri ses
the reaction of the internegdia Jerera 1forrrula (IV) with
hydr oxyl am nes of fornula ( h& Pr edent invention is also
directed to a process for on of 5 conpounds of general fornula
(1') wherein Rl=(CH2)"-z)TR2
process conprises: the reactio conmpound of forrmula (I') wherein n=1,
Z=0, R4=Ac and X=H wi th methanesul f ¥yl chloride to obtain a compound of
formula (XIV) 10 the reaction of conmpound (XIV) with a chlorinating agent
and the hydrolysation. Fromall of the(lgbove, it is clear to the person
skilled in the art that by 15selecting the starting material with a proper
st ereochem calwlegsin gurati on, any of the possible stereoisoners of formula
(1) could be thus obtained. The present invention also provides
phar maceut i calR k 6@©H) ), - HAECHORPRASWherein coapd undrotadie edegenidenthyl g (1) or
(I'") and one or nore pharnmaceutically acceptable carriers and/or
exci pi entg.2;20The conpounds of the invention may be adm ni stered as the
sol e active agent or in conbination with other pharmaceutical active
i ngredi ents i Ziwudismyglehosed onris anldcyedi $emithe tgreupraatsistintg of S, €3pCiat ory
di sorders, e.g. beta2-agonists, antinuscarinic agents, corticosteroids,
m t ogen- antdi N&R3dwhemtiriR3 ks satated PB@mNMAR grovps edpnsintingidfoHs straughtear
factor kappa-B ki nase

branched  (C,;-Cg)alkyl, (C-Ce)haloalkyl, (Cs-Cg)cycloalkyl, aryl,

15  aryl(C,-Cg)alkyl and heteroaryl, which are optionally substituted by CN;
R4 is selected from the group consisting of:
- H, halogen, OH, SH, CN, NHj;;
- aryl(C,;-Cg)alkyl, (C,-Cg)alkylsulfonyl, (C,-Cg)alkylcarbonyl,
(Cy-Cg)alkylcarboxyl, O(C,-Cg)alkylcarboxyl, (C;-Cg)alkylamide
20 and (C,-Cg)alkoxy, which are optionally substituted by oxo groups;
- (C;-Cg)alkyl which may be optionally substituted by one or more
substituents selected from the group consisting of halogen atoms,

CN, OH, NH,;, NO,, CF; and SH;



25 subunit beta (1KK2) inhibitors, human neutrophil el astase (HNE)

i nhi bitors, phosphodi esterase 4 (PDE4) inhibitors, |eukotriene nodul ators,
non- st er owgab11/086342011/ 029547PCT/ EP2010/ 005366 11 anti - ipofriEeonmioossge agent s
(NSAI Ds) and nucus regul ators. Theq present invention al so provides
conbi nati ons of a conpound of general fornmula (1) or (I') with a

[ 32- agoni st sel egted~f e group consisting of carnoterol, GSK-642444,

i ndacaterol, m 36 cbQgglf,yparllyf?’()rm)terol , 5 fornoterol, sal butanol,

| eval buterol, t eraq%ﬁgi{h% 0@%@&%%1? 5a }ét%&%‘%;ﬁ tia‘iﬁ‘%ﬁﬁﬂgfe@o Qg%gﬂ%%{ﬁ lleO

i soproterenol, procater clen erol, repratero enot er o

d Its th . T ' i I [ At | f
o e et " e0king, sychl, RESTELYIBRTAL OByE! Bl DREARSCORRIAR b ©
sel ected from the.J0,grqug ﬁ%ﬂﬁllgtéd&ti%t acy( Yt B bieChs RIFed M toms or
i pratropium trospium -gi ygopl Fronium and o troprum sal ts. The
presegt inventi or&x)@)l%g%lﬁg;ovi des conbi nati ons of a conpound of general

formula (1) or (I a PDE4 inhibitor selected fromthe group

consi sting of 2dA8cted; & e g | ast, ELB-353, 15 KF-66490,
K- 34, LAS-3777I§, 8 %st’ze?lé%@fg E\/%%?f?zsl,‘“c%.%am ylline, cilonlast,

rof I unil ast, BAY}§-8004 and SCH 351591, AN-6415, indus-82010, TPI-PDS,

ELB- 353, CC. 11050, GSK- 256066, ogl enilast, OX-914, tetonilast, MEM 1414 and

RPL-554. The preggatoHt heRed@l80-@NIMes conbi nations of a conpound of
20 general fornula (%% or EI')evvi(té(ri\) a(DPB MAP ki nase inhibitor selected

from the group coesiaiRBY Wherdeaes 1theibAFRPIgPREbnaMly SEBLGRHES Fith 797804,

GSK- 725, mi noki ne and"l osmapi nod and salts n a preferred

embogpment, the RLB§ERent @E%Eé&@ro?ﬁQH%%?éuE%s[ﬁfﬂgoﬂﬁ oRb, @_I‘I,OHRRJ_g@ﬁ, of
general formula (1) or (I') with an IKKZ inhibitor. = 25 The invention al so
provi des conbi nafgns a ou f f L a T Ak Or

sel ected fromt hgng’r ongH(Z:bngiqgjtai ngﬁg}l)’ A,&'fo,lrg{ggl&%g%%&biglr’i vgblﬁ'l('l,&giﬂlk%k 23763,
KRP- 109, AX-9657 - i6ER- 00 spriv i
zemaira, AAT IV, (gg%fgg(%éll %‘i n, ?g\b %11(?%%8[35%* PCT/ EngiOI golgggaszg’

SPHD- 400, prol asbtﬂ(@l-ﬂg%mbﬁyaﬁhdn(CPE%beﬂIdyl, each T&€ WwRidNtik 0BpAbA#ly
provi des conbi nati'ons of "a conpound of fornula (1) with a | eukotri ene

nmodul at or sel ect gdbdtitared by ofle @ pnSiRE165éM 8tophs HPTTRDHKast , zafirl ukast
and pranl ukast. 5The invention al so provides conbi nati ons of a conpound of
formika (1) vvi-th(@}—b)%upﬁgel;ect ed fromthe group consisting of ibuprofen
and ket opr of en. he invention al so provides conbinati ons of a conpound
of formula (I) \Ai(sz?pmsq}{)Regul ator selected fromthe group consisting of
I NS-37217, diquafosol, sibenadet, CS-003, tal netant, DNK-333, MST-1956 and
gefitinib. 10- THEH)RSR68O,RVEgNti on al so provides a conpound of gener al
formula (1) or (I') for use as a nedi canent. The invention al so
relates to the ug$€Hh,CONRERIs of general fornula (1) or (1') to decrease
t he nunber, activity and novenent of the inflammtory cells in vitro and/or
in vivo. 15The p(€BH,SONBRERDN is al so directed to conpounds of gener al
formula (1) or (1') for use in the prevention or treatnent of any disease
wher @0n t he decr é@8h)iGORE nunber, activity and novenent of inflanmmatory
cells is involved. In a further aspect the present invention provides the
use of conpounds (CBl,0fOREneral fornula (1) or (I') for the prevention
and/or treatnent of any di sease wherein the decrease in the nunber,
activity and mové@ER),®ORMAf | ammatory cells is involved. In particular
conpounds of general forrmula (I) or (1') alone or conbined with one or nore
active ingredivamrsimR6 wrd Rihiane s depechdieatlyt Heor2arepsaeetedi romath group
treatment of a disease the respiratory tract characterized by airway
obst r uct iconsisticlg a®fasstraighindoCOPanched | (CaUsdalkibr §€pdid)cydleapndsent

i nvention provides the use of conpounds of general forrmula (I) or (I") for
t he pbeparp(CorCohlkylral amatumatédyrpartiallyvatacaed @z amsaRgt&ER2005366 13
prevention and/or treatnment of any di sease wherein the decrease in the
nunber, d4usédiring swch as\aeyk riCs6€;¢)heteannptlonlkyd et betegoanyh,oimhech groups
Moreover the present invention provides a nethod for prevention and/or

t r eat nentmay baroptavnadls euwtémeet(g Witle ode raagee isnbstiaientibeectedcfrom the and 5
movenent of inflammtory cells is involved, said nmethod conprising

adni ni st @rpnp cp@satmgwémlognnn@éﬂ o, Nidh, NCbaante(t1-& sDal&ydpeut i cal | y
effective anmount of a conpound of general fornmula (1) or (I1"). The
present invention al so provides pharnmaceutical preparations of conpounds of
general formula (1) or (1') suitable for adm nistration by 10i nhal ati on, by
injection, orally or intra-nasally. | nhal abl e preparations include

i nhal abl e powders, propellant-containing netering aerosols or

o o N



Li kew se, the term " (Cl-C6)al kyl sul fonyl" refers to al kyl -S02- group.

The term " (C3-C8)cycl oal kyl" refers to cyclic non-aromatic hydrocarbon

groups wwb bricomwa7t o 8 carbon atons. Exanpl es incl ude ®eg¢TiBPpIiopyi3ss

cycl obutyl, cyclopentyl, cyclohexyl, cysxloheptyl and the like. 20 The

ternt (C5- C10) heterocycl oal kyl" refers to cyclic non-aromatic hydrocarbon

groups, wherein -L.n t: I h oat o g . r Q).
e B RSB B IRoMET b oblishd o)

Exanpl es i ncl ude opyridine an

es incl U . dr iy G cars.

20 1ing atom, pral ey, SN NATNGLICCHN TR ATANE 2,10
tic. T . Cl; |kl " | (C1- I "aref

o (C1. O6) al k! o aaety pRAMICIRERM LY wie R o e it o

cycl oal kyl ri ngs,SBFﬁsa%egﬁ(:i{_\gb&%tg ﬁp&gkﬂ%%ﬁ@%ﬁﬁ%ﬂ&@@ﬂﬁglﬁﬁﬁ&ét?

Exanpl es of suitable ar groups 1 ncl ude nzy pheny (;ret hyl

and t ki ophenyl neghy i N ! s to
nono, gbi - or tri g"?c{’?% 0rri Wﬁy@gﬁt |t§hsréli1%é\}§&5ﬁ ?@%&gl}ﬁ&g& g{oélrs&;s,t irn%f o
preferably from §,i , in ich Rt le - 1kVng i sc@r J in
whi ch at | east oﬁlg %‘%‘g ato%@?’s a h%et er oaf@énﬁ ?g?dg.ylﬂl, S gglg%%bﬁ)am’
Exanpl es of suit apl e Qﬁ(wsu SYysteisC 'gpﬁdige t hicop 1 pen i ene,
benzene, pyrrol e@b%ggo e, iarrllgydlz’;lzol(e,l |é)oxaz e, Wox‘al;‘(‘ay}gd, Ofﬂg(%%(ﬁi az{]) e,
thiazol e, pyridipg, @M ghitghve. piperidine and furan radicals 10 such as
t et rahydrof uran. & tmlE@rirpl es :gr? suitabl e bicyclic systenms include

napht hal ene, - RYRERRY Im il prire, RUEATifBRenREFLLY IAZ81 Enteilt TRMNP to 6

i soqui nol i ne, indole, isoindole, benzofuran, benzodi oxane and

benzgghi Oa‘?lféﬁd[j'?s padigrad gnd Exanpl es of suitable tricyclic systens

i nclude fluo e_ne’ radi cal's. 15DETAI LED DESCRI PTION OF THE INVENTION  The
invention is & Lad ¥hrkdndepPRAPy 86lcchAl ADNIINE 280N D IcoASTsENG! SISH d¥d ch
are potent anti-inflanmmtory agent’s. Sai d Conpounds decCrease the
nunber, afflbyéd %t@fng novement of inflammatory cells into the bronchi al

subnucosa, |eading to decreased airway 20 responsiveness. In
particul ar, thedosesaitceufi¢al i&%egﬂb@é gsltt eh&regpounds of general formul a
(1) as defined above WO 2011/ 029547PCT/ EP2010/ 005366 16 Preferred

conmpounds ar e withSthedfproei®r ahaf avheh aRe! is WIIRLE|Yallkyle KoRhdgW adreonoef the
chiral carbon atons is fixed and specifically wherein 4ais (R, 4bis (R,

S 15169) sidalianeo®ly Bh is (R, 9ais (S), 10ais (S), 10bis (S and 12 is
(S), which are represented by the forrmula (I') below Rl 07 0 R2 HO5N8 12
(1) \/\/herIt?ivﬂlltbeap?httﬁ‘ﬁ tofthBie skAledianige Xrtaghat @ndshinisdopeweral i n
free or salt form 10A first preferred group of conpounds of general

formul a (forthuls (Hhednteireasymntricscériey at LedsCHR)the Pbsitibey dan4b, i5s 6@, or 1,
Zis asingle bond or is selected fromthe group consisting of S, 0 and
NR3, wherab,9aR3 Oas 16bol2 @ad-theretoky maynexiss ad manyopiicalRtetedismhers &ud f r om
the group consisting of H halogen, CN, OH (Cl-C6)alkyl, optionally

subst i t utmeiktbyesotheresf. more 15 substituents sel ected fromthe group

consi sting of hal ogen atons, CN, OH, NH2, NO2, CF3andSH,

aryl QCl- C6) al kKiHeréfdre @hg ahkymybdn is also directed to all of these forms.

(C1- Co) al kyl sul fonyl, (C1-C6) al kyl car bonyl , O( C1- C6) al kyl car bonyl

(C1- C6) al kyl aArdéert€d - cinpblunds aarboxlydse( 0F- gafyabt foronytal @Al khleraind the

het eroaryl, which are optionally substituted by oxo groups; R2, X and Y
have 20 tdomfghwatonefdht ethirat @arbgs atoms is fxied| andospecpfiedléy vewbreirt Aans t hi s
cl ass, are the conpounds of general forrmula (I'), wherein R4 is sel ected
from t he (R)odp isdR9j Stis1(§).06a ne{B)I6b &t (R/), Jabisn(B)t hDaieok8), Hinroeaud e,

t et rahydrof uran, tetrahydropyran, nethylsulfonyl, nethylcarbonyl, chlorine,
f1 uori ne,12 rsi (S)usinokahy kepreventzdidy (RofotRA3/(EDA8:16%w005366 17

met hgkcar boxyl, ethyl carboxyl, nethoxy, ethoxy, trifluoronethyl and
butynyl. Even nore preferred within this class, are the conpounds of

general formula (1'), wherein R3 is H or nethyl. Even nore
preferred within this class, are the conpounds of general 5 formula (1'),
wherein R2 is a straight or branched (Cl-C6)al kyl. A second preferred

group of conpounds of general fornmula (1') is that wherein RL, X and Y are
as d@di ned above; R2 is Hor is selected fromthe group consisting of
(CH2) nR5 wherein mis 1 or 2, R5 is heteroaryl optionally substituted by a
group sel ected from hal ogen, CN, OH, CF3, (Cl-C6)alkyl, 10

(C1- C6) hal oal kyl, (Ci1-C6)al koxy, (Cl-C6)alkylsulfonyl and aryl;
(CH2) ", CONR6R7 wherein mis 0, R6 is (C-C6)alkyl and R7 is aryl;

(CH2), XOR7, wherein mis 1, R7 is aryl, heteroaryl or

(C5-Clo) heterocycl oal kyl ; (CH2) pOR7, wherein pis 2 and R7 is aryl or

N PN - ~ - o ~ o - A -



Compound Chem cal Nane 9 (4aR, 4bS,5 S, 6aS, 6bR 9aS, 1 GaS, 1

0S) - 8- Fur an- 3-yl net hyl- 5- hydr oxy6b- ( 2- hydr oxy-acetyl ) - 4a, 6a- di net hyl

4a, 4b, 5, 6Wba2pfilm28549, 92,1 0, 10a, 1 Ob, 1 1 , 12-tetradecalrgimpr20i008368- aza
pental eno [2,1 -a] phenant hren-2-one 10 d 4aR, 4bS,5 S, 6aS, 6bR, 9aS, 1 GaS, 1
hS) - 8- Benzy1l- 5- hydr oxy- 6b- ( 2- hydroxy-acet¥%4-4a,6a-dinethyl-

4a, 4b, 5, 6, 6a, 6b,8,9,9a, 10,1 0a,1 o, 1 1
, 12-t et radecahydr o- 7- oxa- 8- azapent al eno ([) ~
(4aR 4bS, 5 S, 6aS, 6bR, 9aS, 1 OaS,Hé QS)& 5

- Hydr oxy- 6b- ( 2- hydr oxyacetyl ) - 4a, i

4a, 4b, 5, 6, 6a, 6b, 8,9, 9a, 10,1 Oa, 1,00}
,12-tetradecahydro-?-oxa-8-a;? S
(4aR 4bS,5 S, 6aS, 6bR 9aS, 13Cs
S) - 5- Hydr oxy- 6b- ( 2- hydr oxya 6atdi met hy1- 8- t hi ophen-3 -yl net hy! -
4a,4b, 5,6, 6a,6b,8,9,9a, 1P >INGE, 4D, 11,1

2-t et radecahydr o- 7- oxa- 8- azapent al eno“[ 2, 1 -a] phenant hren-2-one 1 3

(4aR, 4bS, 5S, 6aS,6bR,9aS, 1 CaS, 1 Y

0S) - 5- Hydr oxy- 6b- ( 2- hydr oxyacet yl ) - 4a, 6a- di met hyl- 8- pyri di n-3 -yl met hyl -
4a, 4b, 5, 6, 6a, 6b, 8,9,9a,1 0,1 Oa, 10b, d1 1
2-tetradecahydro- 7- oxa- 8- azapental eno [ 2, 1 -a]phenant hren-2-one 14

(4aR, 4bS, 5 S, eaterebRitadaluts GFR 1,1ROLY) arfed Ny Areoxy définé@ -abyde oxyacet yl ) - 8- (
1H i m dazol - 4-yl net hyl ) - 4a, 6a-di net hyl - 4a, 4b,5 , 6, 6a,6b,8,9,9a, 1 0, 10a,

1 Ob, 1 1,12-tdmpdesdéylrgenéralxforiinda dpeatatspublf Dflforalipgenadaddéior- one

1 5 (4aR 4bS, 5S, 6aS,6bR,9aS, 1 GaS, 1 bS)-5

- Hydr oxy-salts( gamicdl axly ateiylapredtic Sy deogptable Seiddadditibylsatthi azol - 2-yl net hyl
)- 4a,4b,5,6,6a,6b,8,9,9a, 1 0, 1 Ca, 1 b, 11,1

2-t et r adecahy harmackatiBaldy sqrerpedtdacadid, dddisjophealantdfr tre 2oaround® of

2011/ 029547PCT/ EP2010/ 005366 19 16

(4aR, 4bS,ofinGds (bl Rhaa S rikddmtp ABhS) -ads¢ Fhéso i - fornaria 213), nmathyde) those of

5- hydr oxy- 6b- ( 2- hydr oxy- acetyl) - 4a, 6a- di nmet hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10
a, 10b, 11 ihdrgamtic asddahyfdr cexamphe Sryalrahpleat adidsosych hsahplerfdwohc eaeid; one

17 (4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 8- Benzof ur an- 2- yl net hy1- 5-

hydr oxy- Giydf@elnbpdicoagidadetdrobramiGactd et iwdrodadid¢badids ndaiclacBl, xW@ayrd®, 10a,
10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hren- 2- one 18
(4aR18bS,258],6aphobphOa S, 19c68; 1048) - Srganen- Zcydnyet hyd - Sxapghloxysbpliaidydr ox
y-acetyl) - 4a, 6a- di et hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et radecah
ydr o- 7- oxneBecarhopyitat@ds[Rich- a§ foemantdvidnagetonacid trifluoroacetic acid,

(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 8- ( 2- Benzyl oxy- et hyl ) - 5- o )

hydr oxy- Gind( propidnox pcuk ealyphatic hydraxynieaeids- stechibs Jaeticackd, sitaicoacid), 10a,
10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2-one 20
(4aR, 4bS tagaBa GERY0am 10 asid:0dBarboxylde aeydBisuch-asy tralgicagerdy fungaria- et h
oxy-benzyl) - 4a, 6a-di et hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adec
ahydr o- 7-2¢%%- 8xalia agicthoal sesiic 1acafl p Arotaatiarcanboxyiie agids such as benzoic

(4aR 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 5- Hydr oxy- 6b- ( 2- hydr oxyacetyl ) - 4a, 6a-di m
et hy154a,a¢id;5arenediGhydraxydacids and sutfonici aqigs.

t et radecahydr o- 7- oxa- 8- aza- pent al eng[ 2, 1- a] phenant hr en- 2- one_ 22

(4aR 4bS, 55, 6d%espRadtagnapds porrsyed -frgr exnppesnds ofarmwa bt by knoavisa- di m
et hy1- 8- (2- phenyl sul fanyl -et hyl ) -

4a, 4b, 5, GaafogBliBgProgeduresoa, 10b, 11, 12- t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hr en- 2- one 23 ) ) )

(4aS, 4bR 5S, 6d9esprnpeunds () formulagl) abigot of the presentsigvgatign-may be
yInethy1-5-hydroxy-6b¢(2-hydroxy;acetgl)-4a,6a-dineth | -4a, 4b, 5, 6, 6a, 6b, 8,9
. 9a, 10, 1P4cRASd] aceording r lh e Mdyiaty- of SYAIRRUG Stersnwhichoppe 1catTisHeRAt hr en
-2-one 24 . . )

( 4aR29bs assophingdpreonysniioas! msikyds ang deeiiques-( 2- hydr oxyacet yl ) - 4a, 6a- di m
et hyl-8-(2-phepoxy-ethyl)- . . ) )
4a, 4b. 5. 6. 64, GhcapESOR! wyensiom isialsq disected FadraRges Berths,preparatignenf al eno

[ 2, 1- a] phenant hr en- 2- one 25 , . _ .

(4aR, 4bs,°9§}16%i§}<§b¢$2 gSS?rﬁiafs,rm@ﬂ)asﬂ. 3 hedk R 6 (B )fer( Gklpde RY Whersim a- di m
et hy1- 8- ( 3-phenyl - propyl ) - . .

4a, 4b, 5, 876ad ﬁé‘ B @Q@%‘?%@ét’%& Whicheemprisdecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hren-2-one WO 2011/ 029547PCT/ EP2010/ 005366 20 26

(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 8- (3 , 4- D net hoxy- benzyl) - 5-

hydr oxy- 6b- ( 2- hydr oxy- acetyl) - 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 104,
10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2-one 27
(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 8- (2, 3- b hydro- benzo [1, 4]

éﬁlp@gagnthren-Z-one 11

----

-?]phenanthren-Z-one 12
10b-, 10

a A Al o~
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(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 5- Hydr oxy- 6b- ( 2- hydr oxyacet yl) - 4a, 6a- di m
et hy1l- 8- tWwoaphen927yl et hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 1eaTEPR)10b0BA6 t et r ade
cahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2- one 32

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f| uor o- 5- hydr oxy6b- ( 2- hydr ox

Zé?zgfé!%:ggz2@?g%ggggy%Eg?ﬁﬁ*ﬁggg%ﬁy%éﬁﬁg%%ggécahydro-7-oxa-8-azapentaleno

[ 2, 1- a] phenant hr en- 2- one 33

(4aS, 4bR, 55, 6aS, 6bR 9aS, 10aS, 10bS, 125) - 8- ( 3,4- Di net hoxy- benzy1l) -

4b, 12-di f | uor o- 5- hydr oxy- 6b- ( 2- hydr oxy- acetjyl) - 4a, 6a- di net hyl 4a, 4b, 5, 6, 6a, 6
b, 8,9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr ¢* TQﬁ&@S-azapentaleno[2,1-a]phenant
hren- 2- one 34 HO N\

(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) ‘c‘)r 0- benzyl) - 5- hydr oxy -

6b- ( 2- hydr oxy-acetyl) - 4a, 6a- di net , 4b, 5, 6, 6a, 6b, 8,9, 9a, 10, 10a, 10b, 11, 1
2-t etradecahydr o- 7- oxa- 8- aza- pentfa o 2, 1- a] phenant hr en- 2-one 35

(4aS, 4bR, 58S, 6aS, 6bR, 9aS, 10aS, 10bS, 12Sy-4b, 12-Di f | uor o- 8- f ur an- 2-

yl met hy1- 5- hydr oxy- 6b- ( 2- hydr oxy- acetyl) - 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8,9
, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7-(34p- 8- aza- pent al eno[ 2, 1- a] phenant hr en
-2-one WD 2011/ 029547PCT/ EP2010/ 005366 21 36

( 4aS, 4bR veith 6 ascthiare 9 §11yla S Hlobide1 28) - [3-toUieBhkbwifonpk nelyloyideh, th2- obliain
fIuoro-5-hydroxy-6b-(2-hydroxy-acetzl)-4a,6a-dinethyl-4a,4b,5,6,6a,6b,8,9,9
a, 10, 10a,coobpaundsrot generdk éammpdlaoXl)oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2
-one 37

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-Di f | uor o- 5- hydr oxy6b- ( 2- hydr ox
y-acetyl)-4a, 6a-di net hyl- 8-t hi ophen- 2-yl netfyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10
a, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza-
(4aS, 4bR, 5 S, 6aS, 6bR, 9aS, 10aS,.10bS, 42S) < $ABenzy1- 4b, 12-di f | uor o- 5-

hydr oxy- 6b- ( 2- hydr oxy- acet y1) - 4a, 6a- Inu' 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a,
10b,11,12-tetradecahydro-?-oxa-8-ﬂaﬁqgi al eno[ 2, 1- a] phenant hren- 2-one 39
(4aS, 4bR, 5S, 6aS , 6bR, 9aS, 10aS, 10b§ 21X §-(3,4-Eichloro-benzy1)-

4b, 12-di f | uor o- 5- hydr oxy- 6b- (2- hydr oxg- acet y1) - 4a, 6a- di net hyl 4a, 4b, 5, 6, 6a, 6
b, 8,9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr &7- oxa- 8- azapent al eno[ 2, 1- a] phenant
hr en- 2- on

(4aS, 4bR'8 it eaie 599 {bie maxpedlichlachf BT REsopRYIESy, 12-

"oa, 16! Toa, 100 HEbES R FRRHIT S ASE HSadg a8 BN AR B iedfaR i en
Toas, 1058 IS0 R eCnPAT RER F ) ehersin RATHGHIN SERRTRA WAETE noxy-
benzyl) - 3_1@06% ghg‘ﬁépﬂé ?g?%ﬁg?gGd’b%%efsﬁ'h§¢k?5.88#gi% a, 10b, 11, 12-t et radecahydr

0- 7- oxa- 8- aZa- pent al eno henant hr en- " (4aS, 4bR, 5

e A ﬁ?a‘?f%3??%8%@@&?@9@@%&3@?@2?éﬁ*%{uneee%ﬁ%iﬂgi%,@ng:ég?%bhs, o
! 3%52’ 29" aa o iR RRRRAIN S S e A Pt guR RRuR] epoL 2. L A phonant B en

4b, 1 difIuoro-5-hydroxy-6b-(2-hydroxy-acea%l)-4a,6a-dinethyl4a,4b,5,6,6a,6
(o)

b, 8,9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr a<g{- OXa>8- azapent al eno[ 2, 1- a] phenant
hren-2-one 44 (4aS, 4bR, 5 HO )

S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-
- (2- hydr oxy-acetyl) - 4a, 6a- di met hy#-A4: <
tetradecahydro-?-oxa-S-aza-pent§/: 2/1-'a] phenant hren- 2- one 45

(4aS, 4bR, 5S, 6a5, 6bR, 9aS, 10aS, 10bS, 1255 - 4bXR2- Di f | uor o- 5- hydr oxy6b- ( 2- hydr ox
y-acetyl)-4a, 6a-di net hyl- 8- (5- net hyl - t hi ophen- 2-

yl met hyl) - 4a, 5tr%F§-,ﬂigtg]’%%9co P%&géogfgﬁé’m}%l?(}élﬁ rAHRCARAF Thore

oxa- 8- aza- pent eno enan

(425, 4bR, 55 xR daeh dhadiyaige geont aad thep ifh g nycleophile.
b5, 6. ba o, 5. g obr 2t O PO YRl FLL AL B KRRl 4.
" b, SRR tel UBAMA (7 i 1% (CAR, 2-(CHlo) R4 wherin

S)-4b, 12-Di f |l uor o- 5- hydr oxy6b- ( 2- hydr oxy- acetyl ) - 4a, 6a- di met hy1l- 8- (4- net hyl
- benzyl) -

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hr en- 2- one 48 (4aS, 4bR, 5S, 6aS, 6bR, 9aS

, 10aS, 10bS, 128) - 8- (4, 5-di net hyl - f ur an- 2-

NS

. Y I A ~ 1" a1l oA A
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(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor o- 5- hydr oxy6b- ( 2- hydr ox
y- acet y1)wWe-20u/nre3dnanesul f onyl - benzyl) - 4a, 6a- di net hyl - 42CAFEP3016/063366b, 8, 9, 9
a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxag 8- aza- pent al eno[ 2, 1- a] phenant hren- 2
-one 58

o TED B NG00 1Ry, i Ppiae, & hvor orsb- (2 hydroxy
L5, 178l phenant I axt oL gne s RRaN: bTorafla INI A Gyl genasis =l ene
S)-8-(5-Chl -t Qi - .

i ot hyl ) 4b, 18 G PRSRmemediate: ofesneral (mue QU0 1) o, Gadi et hy1- 4a, 4

b, 5, 6, 6a, 6b, 8,:9, 10a. -ie %gﬁﬁ 14-

oxa- 8- aza- pentlgﬁ ?a(?]rgfegsleo aj pﬁgr?ﬁq%%e(%- f ne ggy&fnﬁhﬁ (XIID)

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12

S) - 8- Benzof ur an- 2-yl met hyl 4b, 12-di f | uor o- 5ghydr oxy- 6b- ( 2- hydr oxy- acetyl)-4a
,6a-dinethyl-4a,4b,5,6,6a,6b,8,9,9a#%0, 104,01, 11, 12-t et radecahydr o- 7- oxa- 8
-aza- pental eno[ 2, 1- a] phenant hren- 2-on
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS,
trifluoromethyl-benzyl)-4b, 12-dif,
- hydr oxy- 6b- ( 2- hydr oxyacet yl) - 4a, 6a- disnet hy1- 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a,
10b, 11, 12- tetradecahydro-7- oxa- 8- aza-pent al eno[ 2, 1- a] phenant hren- 2- one 62
(4aS, 4bR 5 S, 6aS (X1ID

, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor 0- 5- hydr oxy6b- ( 2- hydr oxy- acet yl) - 4a, 6a
- di et hy 1- 8- (4hé nilkyldboanet é”b/rhgbﬁﬂé)df)formula (XIID).

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno
[2,1-3] phenant]i‘}{eeg edeAhtnvEht{ARSS 48R directed to a process for the preparation of

S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f| uor o- 5- hydr oxy6b- ( 2- hydr oxy- acetyl ) -
4a, 630di netdwipolinl vifwieyal foraxdd VI3 which comprises:

yl met hyl ) - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7-

oxa- 8- aza- pentthé esadtzorl o hdgnpoiid efigénerd fodmula (IV)

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12

S)-4b, 12-Di fl uor o- 8- (4-fl uor 03- met hoxy- benzyl) - 5- hydr oxy- 6b- ( 2- hydr oxy- acet
yl) - 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10pat0a, 10b, 11, 12-t et r adecahydr o-7
- 0oxa- 8- aza-pental eno [ 2, 1-a] phenant hren-2-one 65 (4aS, 4bR, 5

S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S)-4b, 12-Di f | uo? 5- hydr oxy6b- ( 2- hydr oxy- acetyl) -
4a,6a-dinethy1-8-pyridin-2-y|nethy|-ﬂ:,iﬁl 6, 6a, 6b, 8,9, 9a, 10, 10a, 10b, 11, 12
-tetradecahydr o- 7- oxa- 8- aza- pent al enq | -:alphenant hr en- 2- one 66
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,igg p,HL2- Di f | uor o- 5- hydr oxy6b- ( 2- hydr ox
y-acetyl) - 4a, 6a- di met hy1- 8- (4-t r o orgffet hoxy- benzyl ) -

4a, 4Db, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-jwt r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hr en- 2- one (4aS, 4bR, 55, 6aS, 6bR, 9aS, 10aS, 10bS, 12

S) - 8- (4- fothuqqfi@ﬁ*tafi?di/(ﬂ%’}éﬁ%ﬂ - ﬂ?dﬂ&gﬂhﬁiﬂ@r QH@-NH-THPg, to prepare a

- hydr oxy- 6b- ( 2- hydr oxy- acet yl) - 4a, 6adi net hyl-4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a,
10b, 13, 1Zon@psmsteefifydh@ra’cv pxa- 8- aza- pental eno[ 2, 1- a] phenant hren- 2-one 67
68 (4aS, 4bR,/5S, 6aS, 6bR, 9aS, 10aS, 10bS, 125) - 4k, 12-Di fl uoro-8- (3
-fluoro4-trifluoronethoxy-benzyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a, 6adi ne
thyl-4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, }9b, 1102N’c“et radecahydr o- 7-

oxa- 8- aza- pent al enof[ 2, 1- a] phenant hr ep?
2011/ 029547PCT/ EP2010/ 005366 24 69 =
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10b @-@‘ 12-Di fl uoro-8-(4-fluoro3-trifluor
onethyl-benzyl)-5-hydroxy-6b-(2-%yoro§y-acety1)-4a,6adinethy1-4a,4b,5,6,6a,
6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydno- 7-

oxa- 8- aza- pent al eng[ 2, 1- a] phenant hren- 2- one 70

5-[ (4aS, 4bR, 5$ﬁ%§s,tl@ml §larsﬁqro§5}<>1 lizatipn0f eomppend, of fognula (V) and
hydroxy-6b-(2-gydroxy-aqety1)-4a,6a-dinethy1-2-oxo-2,4a,4b,5,6,6a,6b,9,9a,1
0, 10a, 108, 11, b€ depPFegeHaRy dr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 8- y|
met hy1] - 2- f | uQr.o- benzonitrile 71 ) )

(4aS, 4bR, 58, eglrél,eemsgas}qm%wsalimze&&w BIRTOGET DY e RISRIBBIORy dr ox
y-acetyl) - 8- (4- hydr -benzyl) - 4a, 6a- di hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a
,10b?§1,f?gWéPPHég6§§§@F557&5£5ﬁ8igﬁéﬂﬁggﬁhéﬁﬁaFﬁ?%-a]phenanthren-z-one 72
4-[ (4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-Di f| uor o- 5-

hydr oxy- 6b- ( 2- hydr oxy-acetyl) - 4a, 6a- di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 6b, 9,9a, 1
0, 10a, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 8-yl
met hyl] - benzoic acid nethyl ester 73

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- ( 3, 3- Di net hyl - but y1) -

- Al -~ o~ ~

(Z-Chloro-3-

N8 \\\\\I
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nmet hanesul f oni caci d2- ((4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12 S) -

4b, 12- di fWoanm/B934ar an- 2- yl met hy1- 5- hydr oxy- 4a, 6a- di net irgTAP2@000306la, 4b, 5,
6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phe
nant hr en- 6b-y1) - 2- oxo-et hyl ester 81 (4aR 4bS,5

S, 6aS, 6bR, 9aS, = (R I I tyl)-8- furan-3
-yInethy1-5-h;ﬁggéy%%§§é£g3¥%§?£@$¥32?&%@@%%?%@?6b,8,9,9a,10,10a,10b,11,12-
t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hren-2-one 82 thi oacetic
acid S- [2-((4aR 4bS, 5 S, 6aS, 6bR, 9aS, 10aS, 10RS) -8-furan-3 -

yl met hy1- 5- hydr oxy- 4a, 6a- di net hyl- 2- oxo- 2, 4aj 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11
, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno ©
[ 2, 1- a] phenant hr en- 6b-y1) - 2- oxo- et hy 2
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 1
| uor o- 8-furan-3 f

-yl met hyl- 5- hydr oxy- 4a, 6a- di net hyd#¥4&, 4p; 5, 6, 6a, 6b, 8,9, 9a, 10, 10a, 10b, 11, 12-
t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2,%- ajpphenant hr en- 2- one 84

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-Di fl uoro-8-furan-3 -

yl met hy 1+brthdé shspodad @F-feimpidyd) 6b- (2- met hyl sul fanyl - acetyl) -

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- g] phenant hr en- 2- one 85

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) -3- (4- Chl or o- benzy1) - 4b, 12-
difIuoro-5-hydroxy-4a,6a-dinethy1-6qi Nuet hyl sul fanyl -acetyl) -

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11,12-t' ¢t r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hren- 2-one 86 (4aS, 4bR, 53

, 6aS, 6bR 9a$, 10aS, 10bS, 12S) - 6b42- ( BenZathi azol - 2- yl sul fanyl) - acetyl ]

-8-(4-chl oro-henzyl)-4b, 12-dj f | yor.o- 5- hydr oxy4a, 6a- di net hyl-4a, 4b, 5, 6, 6a, 6b
8. g 9a, 10, 102&@%{6)§Epggwent{on 1us also dlre%te(? tg a process for th% preparation of

t et radecahydr o- 7- -8-aza-pental e 2,1 henant hren- 2-one 87 (4aS, 4bR 5
S, 6aS, 6bR Poya X cﬂ’f@,e;i #—fﬁﬁlﬁflég’((ige‘ﬁéﬂ‘gig‘%‘&l’!lﬁ?s‘yl sul fanyl)-a((:etyl]
-8-(4-chl -b 1) -4b, 12-di f | -5 - hyd 6a-di net hyl-

1o, 4806 6 6o, AR GLatiean 16 A GamABINtAr SHBUG Le T BnoNoie by deapwianyL

1, 12-t et radecahydr o- 7- axa- 8- - | enqf 2, 1- a] phenant hr en-2-0 8

(ham a6 5e adrepubates (GIETHRIHE) @ shaine] Sitpuiatyins

6b- (2- mer capt o- acet yl) - 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11
12-t etradecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2- one 89

(4aS, 4bR 5 S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 6bj'{ 2- Chl or 0- acet y1) -

4b, 12-di f | uor o- 5- hydr oxy- 4a, 6a- di net hyl-\(;:?h-ﬂphenyl - propyl) -

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11°4 ‘igwdecahydro-7-oxa-8-azapentaleno
[ 2, 1- a] phenant hren-2-one WD 2011/ 0% PCT/ EP2010/ 005366 26 90

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS 6B- (2- Chl or o- acetyl) -

4b, 12-di f | uor o- 8- f ur an- 3- yl net hy - 5- hyd'8%y- 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b,
8,9, 9a, 10, 104, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant h
ren-2-one 91 , 4 ;

Sy - 6. ( 2. Chi O&g@?ggﬁt)ﬁﬁsﬁ(@%&ﬂﬁ%&?@ ofOfrmhHBMAI) to obtain compound of

chl ong- benzyl)ppAluled) | uor o- 5- hydr oxy- 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9,
9a, 10, 10a, 10b, 11, 12-t et'radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en-
2-one 92 (4asS, 4bR, 55, 6aS, 6bR, 9aS, 10aS, 10fS, 12S) - 6b- (2- Chl or o- acetyl) -

4b, 12-di f 1 uor o- 8- f uran- 2-yl net hy1- 5- hydr oxy- 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b,
8,9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- o~g¥a-8- aza- pent al eno[ 2, 1- a] phenant h
ren-2-one 93 HO )

(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) -4 “é- yl met hy1- 5- hydr oxy4a, 6a-di nmet h
y1l-6b- [2-(2-o0xo0-tetrahydro-furan- ukf any1) - acetyl] -

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 108, I71, X2- %t r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hren- 2- one 94

(4aR, 4bS, 5S, 635, 6bR, 9aS5.10aS, 10bS) - 8-Benzy1-5- hydr oxy- 6ad] 1- 6b-
o s bt 1 SaTonA L AARS fORTeLZaN ) tkanypboad of torRBl TXYand
4a,4b,5,@,6a,?ﬁ g,g %a éo 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2. 1- a] phenanthf 8RPREHEOBS " (4as, 4bR, 5S, 6aS, 6bR, 925, 10aS, 10bS, 12S) - 6b-

[ 2- (3;0x0-tetrahydrofuran-3.. . . .

31 saPTanyL) - dmieRel s Rtion iscilse difrsidbig 2 prosssyirabRATERERAiSEHEh. 2-y1
nmet hyl- 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-

t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hren- 2- one 96

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 6b12- ( 2- oxo-t et rahydr of uran-3

-yl sul fanyl)-acetyl] -4b, 12-difl uoro-8-furan-2-yl nethyl-5-

hydr oxy- 4a, 6a- di net hyl- 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-

v a o — o ~ o e - ~ oA o o o ~N— A ™ Al I~ -

83
Et hyl sul fanyl acetyl)-4b, 12-di f

Y



104 (4aR 4bS,5 S, 6aS, 6bR, 9aS , 10aS

, 10bS) - 5- Hydr oxy- 6b- ( 2- hydr oxyacet yl ) - 4a, 6a- di net hyl- 8- (t hi ophene- 3- car bony
1) - WO 2011/029547 PCT/EP2010/005366

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 130t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phenant hr en- 2- one 105

Gy b SRIRTEPEF 2880 Brd SRR GG R SR T I KA N dRuEE 61
- 7- oxa- 81%2?%%,99;@1& rl?lezA%: Q’l}ﬁ%ﬁn@d}hf}ﬁggé h N8 dP6n BFeCirnteifediates of

2-((4aR

 SOR, 935, Hp 12 (VS WA har SRALATALY 3t fordif@ratpdp. 4P. 5. 6. 6a. 8, 9, 9a, 10,

10a, 10b,

t et radecahydr : - - t al - 6h-y1).-2- =et hyl
coter 107 cer b s PARRIRLAAN S B Ry A o

net hages = - AL et =2 - : 4 , 3 1C 11,12
et Sdecam o Bl AT Ot PR i RO i CERy 54 3% 8y
ester 108 ( bR.45 = : o

S, 6aS, 6b%, 9@?,%8&%41%5 X IR RrQCs SE SIMBRISES:t v 1) - 8- met hanesul fony1- 4
a, 6a- di net hyl +4a, , . o alageqghrdeg /- oxa-
8- aza- pent al er%f)}ff,é%tg?lgﬁgﬁaagtg ﬁﬁ’e(%-ngl?g%go%ggl%@[g% ﬂhég}%ﬁz}’ MRS

[ (4aR, 4bS, 5S, 6ag. 6bK19 HORSL 123 —da j hy 185 yhepheny
I-carbanDyl)-Z-oxo-Z,43&2&9%?%,6a,8?§?ggﬂ%g§%g§,EggeggFézgt%?P gg%?h?%ro-?-
oxa- 8- aza- pentsg}aapd ﬁvz]phenanthren-6b-y1]-2-0xo-ethy| ester WO

201lﬁ 29547PCT/ EP2010/ 005366 28 110

(4aR, 4bS, 55, 6aS, 6bR, 9aS, 10aS, 10bS) - 5- Hydr oxy- 6b- ( 2- hydr oxyacetyl) - 4a, 6a- di m
et hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 6b, 9, 9a, 10, 10a(dQpr211, 12-

t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2;7] Rhenant hr ene-8- carboxylic acid
met hyl - phenyl -am de 111 - =
(4aR, 4bS, 5S, 6aS, 6bR, 9aS, 10aS, 10bS ydf oxy- 4a, 6a- di met hyl- 2-

oxo- 8-t hi ophen- 3-yl met hy1- 2, 4a, 48, 5, 6364, 8, 9, 9a, 10, 10a, 10b, 11, 12-

t et radecahydr o- 7- oxa- 8- aza- pent al enof 2, ¥Va] phenant hr ene- 6bcar boxyl i c acid
112 (4aS,4bR,58,6aS,6bR,?aS,10aS,10bS 12S) -4b, 12-Di f| uor o- 8- f ur an- 3-

yl met hy1-5- hy dRexsactiorsal apmpampd CXINbwathaa chlprinatingagent and 10, 10a, 10b, 11
,12-tetradecah%dro-7-oxa:8-aza-pentaleno[2,l-a]phenanthrene-6b-carboxy|ic
aci d 113 "(4asStAsRydolysatighr 9as, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzy1) - 4b, 12-
di f1 uoro-5- hydr oxy- 4a, 6a- di net hyl-2- oxo- 2, 4a, 4b, 5, 6, 6a, 8,.9, 9a, 10, 10a, 10b, 11
L 12-tetr adeca%{fa%aﬁ-%ﬁﬁwsa%%%éﬁ% &f?@ﬁdpzélf-%‘}fﬁﬁgrﬁ&ﬁﬁﬁg snehaIrE BRI 1 ¢
acid_ 114 . . . . . .
(4aslabRsslecing isrstarting maserighyithy a)prapen sterpeehgnisal cAPHLIIUAEHNI net h
y1l- 2- oxo- 8- ( 3- phenyl - propy1) - .

 aa. b, S1ahe pessBle serabkeiiorsint formyla 60 camd by s Obteingds. azapent al enof
2,1-a]phenantQ;ene-Gb-caLbox dc aiid 115. . .-

(4aS, 4bR 5S, 64 HHCSHE 15YENHERS 3]%) Pidyides pPRAIBRGLHIY d CORPASIEAYI et h

1- 2- oxo- 8-t hi.aphen- 2-yl net hyl -.2. 4a, 4b, 5, 6, 6a, 9,9 0,1Qa, 10b, 11, 12-t et
Yevanvar somaREe 8, Gotaunty. o8 el Remue ol G100 aRdorpF: f 2BPRE 156
4aR, 4bS, 5S, 6aS, 6bR, . 9aS, 10 0bS) - 5- oxy-4a, 6a-di net hyl- 2-
Oxo- B ¢ hIPORREA PR HEY RIS ol ST B0 & SR Joa. 100, 1, 120
totr afecahyr on: gy B 25e- RANL ho0RkS 1l BAARLALanEs SRTRL Bl 8o @

3(/‘11?51 g;’ gia%_gtag?gﬁgm ggg@é%ﬁg&o%vslt&zﬁﬁe‘%b’p CiracedREEr Sa Yol O ptea R meth

2, 1"a] phdt b ifosb bbb Mutd ST ECYpTle s deabia &1
4aS, 4bR, 9as..10 10bS, 12S) - 8- ( 4- - - 2.

G 11 vor o PRV QB Sra SuMBIRANDE: A, ST AeREL loBEn 7 ngted op, 11

L2 tet  adcralvea.de b ss e AR Sebiod; FRAEAPRIRLPRspBRs ARaRY T o

acid net

3(/|4§§? 5 ?SggH%?%%%m}mﬁ?% %-&g@?g?ﬁ?ﬁ%{,lg%{g,g%éigé(?g,ﬁggji%3%"&?19@ 11
2o SRR T s 20 bR - Gak o

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzy1) - 4b, 12-
di fl uor o- 5- hydr oxy- 4a, 6a- di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11
, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi c

acid S-butyl ester 121
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor o- 5- hydr oxy4a, 6a- di net h
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(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzyl) - 4b, 12-

di f | uor o-Wwehydryss74a, 6a- di met hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8C9FP201000386@, 10b, 11
, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eng[ 2, 1- a] phenant hr ene- 6b- car boxyl i c
acid di met hyl am de 131

i t1 uor o SRR AR A DAl 3 BB IORE S S 02 16 108, 206, 11
L2 tet radecalil g Lo i B8PAILhENALGs Lot BIAGRRIL 5P S Siiahbosy! 1 ©

acid benzyl - ne

e ror o BTREAC SRR AT 080 40P TR0 B4 e GIsE" QoY ol shé, grouy, 1,
12-tetr a%%%?[‘&)rfﬂ%%? 'c%@b?'@f,i%@}%—%@%%? ind 8RO 2N &OF15 B FARRAYII ©

acid (2, uor oet'hy

Gt utr o DRl Ry RAgan R REPED), TofdnElher BPRSYY: B4dasicl oy 1y
,12-tetr @ﬁgaﬂyy r 755%% géx%iai&ﬁm)?ér@ﬂﬁ, 2pro AtAE N VYR Bf51 S RepRstRAY ! T C

aci d cyanonet -ari de

4aS, 4bR, ey aSka 8t (4- Chl or o- benzy1) - 4b, 12-
éli £l uor of§§ﬂ§éﬁ?}o§‘$@ﬁgg’eéb§?ﬁ‘%‘f‘ﬁ5§‘% OX0 ,'Sfa, ib 5 6, ag,né?/g? 9a, 10, 10a, 10b, 11,
12-t et r adecahy[.0n7sQxa- B i . 6bs '

e dec;gng(r:rgt ﬁl;i{e?#g%%;ﬁa% éﬁ?gg&ﬁbeﬂﬁ{\adés W'ﬁ%ﬁb%e@fsa BoffpoRady bk C
(4aS, 4bR, e@ﬁsf&}?ﬁu 3551319@%1’3)0%111%@ aftfimtRchbihld Qben P sRyttox Ytantan gl met h
y1l- 2- 0x0-8- ( 3- phenyl - propyl)-

2, 42.6b. SuBupa. Bofsi9And0. 40, AQkihturh2- {GbEaHRAANYdpPaifo it 8- HAPATIal enol

2, 1- a] phénant hr ene- 6b- Gar boxyl i ¢ aci d’ chl or ohet hyl ester 136

(4aS, 4bR1gg§c@ﬁi§rcﬁﬁﬁmgﬁi§d P9 saRS) - 4b, 12-Di f | uor o- 8- f ur an- 3-
yl met hy1-5% hydr oxy- 4a, 6a- di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11

, 12- t et radecahpyly QrdsctaimfeatidnPeRbaprsaliés loxhPrafidns b £aecoRmpoanoyy! i

acid chl oronet hyl "ester 137

(4aS, 4bR, e@ﬁsf&@ﬁml%ag)lgﬂ%[’%o@%hlasﬁﬁﬂ 4nkiHifsosdeBAdL ¥roth, the- group

di fl uor o-5- hydr oxy- 4a, 6a- di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, I0a, 10b, 11
, 12-t et r ad@epitid Oof - OXN-87282a- RENt 289R10[ ZBIS-3bPHenaipremenst, 6 bETBBAIRY! i C
acid chloronmethyl ester 138

(4aS,14bRKOB.6619(0bR.-325, LA&S3100%, IBHB 114180 arwDhenzyd),- 4ipdifylline,
difIuoro-5-hydroxy-4a,6a-dinethy1-2-ox02,4a,46,5,6,6a,8,9,9a,10,10a,10b,11,
12-t et r adgloahdadt)- 7roflamBladz,apeBAN ENE8DD4 1- alndhensGHBEME9 6b- cANdBMY | i C
acid 2-hydroxy-ethyl ester 139

(4aS, 4bRih&usS83060R TRISPDGAELBLS53,26)C-4h038; [0 SKuRF 6066, hygleaxiyaka, €aXdi net h
y1l- 2- oxo- 8- ( 3- phenyl - propyl) -

2, 4a, 4b, 914, tetoPniaIaMIEML04 1 1GndIRPL2554t r adecahydr o- 7- oxa- 8- azapent al eno|
2, 1- a] phenant hr ene- 6b- car bot hi oi ¢ acid S-cyanonethyl ester (continued) WO
2011/ 029547PC1]71’;E°€@&§M1®0151366ti3ﬂ1 dK0 provides combinations of a compound of
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor o- 8- f ur an- 3-

yl meeby 1-genkyalr forymda (bpodi( g tvith -a2P 88 AMA B ki ddseSinhilbiaoBs &l et dlfioi®ahd Ob, 11
, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi ¢
aci d S- cyaoopetdoyisistatger ofi48emapimod, talmapimod, pirfenidone, PH-797804,

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzyl) - 4b, 12-

di f | uor o-GSKyd2 Hxyi Aek ide-atidnietshyabi 2roaxan @ sdllss therbob, 6a, 8, 9, 9a, 10, 10a, 10b, 11
, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi ¢
aci d S-cyanondhlaypredetred etdiodiment, the present invention provides combinations

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor o- 8- f ur an- 3-

y| et hy 1-0f-shgoimprynd an fazemtiralefdryiula (bxo2 (A pwdth 8n 6Kde2 #nleibdtarl10, 10a, 10b, 11,
12-t et radecahydr o- 7- oxa- 8- azapent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi caci
dS- cBbor onet hyllheetventibf3also provides combinations of a compound of formula (I)

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di f | uor o- 5- hydr oxy4a, 6a- di net h
y1- 2- oxo-8ithi 3 HiNdnyhhibitgrysklected from the group consisting of AAT, ADC-7828,
2,4a,4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno|
2, 1- a] phekemvar eddBlh- cAERDT63.0i KRPd9%hl AXeRebRy| P& 40144 AER-002,

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- D f | uor o- 5- hydr oxy4a, 6a- di nmet h
y1- 2- ox0-A8GtlG-0dR6n- cespriviat hNZD; 208 b z6ntrise, HAT9d VL0 POX-100, ldafin;tetra
decahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr ene- 6b- carbot hi oic acid
S-cyanonet hyl ester 145

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzyl) - 4b, 12-

di f 1 uor o- 5- hydr oxy- 4a, 6a- di net hyl- 2- oxo2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11,
12-t etradecahydr o- 7- oxa- 8- azapent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi ¢

o o . o



152 Acetic acid

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- chl or obenzyl) - 4b, 12-di f | uor o- 5-
hydr oxy- Asp@atidizesmrhy 1- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 1ParEPbo12b)3BRe t et r ade
cahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phgpant hr ene- 6b- car bonyl sul f anyl et hyl
ester 153 (4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 8- (4- Chl or o- benzy1l) - 4b, 12-

12- 1 ot r aodaaRyang o Gadi & IR0 oS uRIRB- 18 [0k 0ot oy ee: b car bothioi &
(425, 4bR 58, oAl bR ST DL B3R ifthinaions of & compsynd 9 fanule )

difl - B -6a- dj -2- : 5,6.6 . 9 10a, 16b, 11
12. ] etr %ﬁ%ﬁﬁ%&%@% o A Rged ™ e st vl dRr e o6

(aas, abrraS IR AT Rt prantulasty. (4. it oro- 4, 12-

G 1 gr - & hy o B m%-%i A0 o iy S T 0D. 11
,12-tetradecahyd%o- - oxa- -ggg-pen a?enoﬁ&f%za phenant rene-%g-carbgi i oic

84“(51 R %ﬁ%@%@? sSlectirom the group gonsisting of ibuprofen and kefgprofen. b
; = ' gt . DTS . &0b, 11,
1E-tg?;gdeca%3@%%ﬁyggggﬁhgggj%gﬁﬁgﬁéﬁgﬁg?%ﬁg?%ﬁg%gﬁ?ﬁpgﬂg¥%g€car o?ﬁ?gic

acid S-(Z70¥K0; ) o )
CnS, pi uHOa BB hreBRIAbr ‘Shieated from, the sroup consisfing of INS-37217,

yl-2- OXO-cﬁg&é%fo%ﬁwbeMdm){@s-oo% talnetant, DNK-333, MSI-1956 and gefitinib.
2,4a,4b, 5,6, 6a, 8,’9, 9a, 10, 10a, 10b’ 11, 12- t’et r adecahydr o- 7- oxa- 8<azapent al eno|[

2, 1- gpphenant W@Ef&%h? ‘p&{tmrp'afsoaghﬁ/l&éé adURpBYhd ST EdnetaBformula (1)
(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12- Di T | uor o- 5- hydr oxy4a, 6a- di net h
y1- 2- 0x0-d3-(( 8- R RIRY! asPd fdldament.

2,4a,4b, 5, 6, 63, 8,9, 9a, 10, 10a, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- azapent al eno[
2, 1- a] phenant hrihar@infod AR QhGsae! theSndd BO'CoMY dildsesf @eneMP formula

2011/ 029547PCT/ EP2010/ 005366 33 159

(43S, 4R (BFoBA) GHRAATLORS, HBeA 2D ir( An@hoyembanay e 4Middmatory
di f1 uor o-5- hydr oxy- 4a, 6a- di net hy1- - oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11
, 12-t et r a@@saRVvE 1@ s i® vada- pent al eno[ 2, 1- a] phenant hr ene- 6b- car bot hi oi c
acid S-fluoronethyl ester 160 acetic acid

2-[ |(4§-R, 4b% STHaprdlht fnrntiisisl AR0) divedtrdrtoxdoripotidd BEigRY&ral-foxeruda ( 3- ph
enyl -propyl)-

2, 4a, 4b, §1P 0818, forYase On 18, fékedfiodor Glenarlentby tng- diserse Svieerafremhel enof
2, 1- a] phenant hr en- 6b-y1] - 2- oxo-et hyl ester 161 acetic acid

2- [ (4aS, arorédys, %aSht0abmii¥es)actisiba-aid ehbydmeno>sf- Snflammatory cells is

(3- phenyl - propyl) -2, 4a, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12- dodecahydr o- 7-

oxa- 8- azdnpehted. eno[ 2, 1- a] phenant hr en- 6b-y1] - 2- oxo- et hyl ester 162
aceticaci d2-[ (4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 4b- chl or o- 5-

hydr oxy- 4a, 6a1di avhirilydr ZspexotBe p3eqpnerinlemionypipvides the use of compounds
2,4a,4b, 5, 6, 6a, 8,9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno|
2, 1- 2pphesfapthe@h- rmulh - @) oso-(&H)hyor ebe eprelédtion and/or treatment of any

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 4b- Chl or o- 5- hydr oxy- 6b- ( 2-

hydr oxy- atis¢ase) wheeréimr dheedbyieale ( & pthenyumierpyddtivity and movement of

4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno
[ 2, 1- a] phaflanirthawiry 2eblsds ifvolved.

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS) - 4b- Chl or 0- 8- (4-chl or o- benzy1) -

5- hydr oxy- 6b- (I2- Ippdiioxiar acetpbunda, 6d- denetahy Fertayléb () 6o6a(16b,808¢ 9ar 10, 10
a, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant hr en- 2- one
165 Pr opicomltinadi With- 0 das, AhReS& S ibpRddass inag, HOmdniasterds] 10r the

di f1 uoro- 5- hydr oxy- 4a, 6a- di net hyl- 2- oxo- 8-t hi ophen- 2-yl net hyl - 2, 4a, 4b, 5,6, 6
a, 8, 259a,proyditaord Gindidr, treatre¢ntadf e aliyehse- theaweap Batmy- toactt characfeRizedahphenan
t hr en- 6b-y0- 2- oxo-et hyl ester 166 Propionic acid

2- [ (4aS, 4hRy&BobasnétBn Sash MBStk JntCOMD, 12-

di fl uoro- 8- (4-fl uoro-benzyl)-5-hydroxy-4a, 6a-di net hyl-2-oxo- 2, 4a, 4b, 5, 6, 6a,
8,9, 9a, 10, 10a laGbfurthdrraspect sbie patseit onventien pravilesshe alseraf] Qpappdenant h
ren- 6b-yl] - 2- oxo-ethyl ester 167 Propionic acid

2-[ (4aS, AfRgesrehSoemR]1DAE) tvad’ L dbs, theSprepatation of a medicament for the

chl or o- benzy0- 4b, 12-di f| uor o- 5- hydr oxy- 4a, 6a- di net hyl - 2- oxo- 2, 4a, 4b, 5, 6, 6a,
8,9, 9a, 10, 104, 10b, 11, 12-t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] phenant h
ren-6b-yl] - 2- oxo-ethyl ester 168 Acetic acid

2- ((4aS, 4bR, 58S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-

di f1 uoro- 5- hydr oxy- 4a, 6a- di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11

A~ o o s - — o o ~ o o v o o ~ oA o ~ o I
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Procedure for the preparation of the conpounds of the invention Accor di ng
to a partwoubaroes¥odi nent of the present invention, thecrarpavniscof the
invention may be prepared according tojdifferent routes described in
schenme, depending on the substituents Rl, R2, X and Y. 5 Route Al -

5 vt VTSR SSUG, HISh E 6 pP oo
Com e GG B B ISLAS SR, Lerperature
the reaction ?\Iﬁgfejés&degg@? p%gﬁ-regﬁgggvgﬂﬁgr???%&@ya Rt 6’&?«5&1‘9 rc«{]\iéﬂ?itogoaﬂ?d/bFed

vvi]thhal klyl ha ( _ isoCyanates, carbanp Ior! esdo_r ]
ot o Gy S AR SRercfRth YaREHEM 8l nbhBSE ALGLIGTpd NP
. T ; _ ed
out i 5 anaepdneft SETRIRmAREON BClkl )i, TRESRGEy SalmeRidY odRpkisgt >
and pr OC%%%iﬁtistérihg?pgé mBBHéﬁt {PH8&d fo"f%ﬁbfﬂt ;frgeﬁ%rﬁte%f%{twlaﬁ P EfiLax. A

base such as trret ne or diIsopropyle ne may be required to

pr onot e i r i 1 r -hdes may be perfornmed under
t he knomxt?%‘g%%rggfﬁ%g?%pyg}gg (ﬁf%%ﬂiﬁg% F%Iﬁrlﬂ% @ggggtzg] idine (Bioorg. Med. Chem

Lett., 2834, Z§Q5)reddif § I (S=TA -3 Ay, [
standard condi ti oﬁge?é&? t e&fégg%:/eatly _ |Oor11 osf q%aggﬁlcc)las{t,lé%lr g?%?!%té@fo%? ggarrpl e
the Com%ﬂgpdﬂﬁ&, %fbgéﬁeﬁall'cfb I%OSI)UfBrOEI’20%1?1&%19”f&yféﬂ%ih(i’sq,rﬁ'iorp%yﬂ,ss' um
carbonate in a suitablFe solvent (e.g.” nethanhol or ethanol). This reaction

usualjhy RhREBES, BY i{Fﬁe&i{ﬁf Ral§'drofdti@lndsaly. 5 hours leading to conpounds
of general fornufa” (V). 25Conpounds of genéral fornula (1V) may be

conveni ently phrRPRALEI hbRY ih&ﬁ%ﬁﬂﬁﬁf&l@%@&%‘ﬁ? rdpUIRInk RS nitAiniMe
literature. For instanhce they may be prepared by treatnment of conpounds of

gener al frﬁéﬂwﬂng 4drbko1svbr propehRne fRdCihipdatletspuldtigeet ate. This reaction
is usually performed in a suitable WD 2011/029547PCT/ EP2010/ 005366 37

pol ar sol vent Tgicimamtiid s AYdd dirsedeo (%ki@%ﬂimixﬁa%r% R Singeslsont a

tenperature range from80 to 110C, over a period of 0.5 to 4 hours.

Conpoundsm@fti-deseudy powdermmhdler,r gagieterelr 895¢ Gelhhle@ Mok OWebaliZRAUNS by
met hods well known fo those skilled in the art, starting from5 conpounds

of geper Yarfiewnmwlasdft Inhist Hivbdlizeheomptding a2Sompsard t%%dneral fornipldt(@) A2 -
alternatively, the conpounds of general fornula (VI) may be prepared
starting drr@m the reaction of a conpound of formula (VIl) with a conmpound
of formula (X) in the presence of paraforml dehyde, using known procedures
for the isoxazuld éventicn idtalan difcted abonddi conpri¥ingi theoplesrnidteudicaMed.
Chem, 25, 1492-1495, 1982). The reaction is conveniently carried out in a
pr ot ogenicongdsibhs &fctordpoahlianos , gaierhbnfoermilar € oand’ noalohemoBOirn o
100C. Hydroxyl am ne of formula (X) are either comrercially avail able or
may be easnhbinptieparveidh usi ngn padedgitures with | okeovn fwret phaemakehtieally n t he
art, for exanple by reducing an oxinme with a reducing agent, such as borane
15 pyoi diaceeptabipd exridrs dddior Gxeipienti0and 258eti268whikIOif)ayobe by singdet bon of
O-tetrahydropyranyl hydroxylam ne with a suitable al kylating agent such as
al kyl halmdksdoshdny poavderBuhhler, d4Gnet@6&d 838 irl298) or a nebulizer.conpounds of
formula (VM) may be prepared hydrol yzi ng the conpounds of formula (I1V).
This reacti on DEFINETAONSY carried out by 20 subjecting conpounds (IV) to
the action of an enzynme, such as immobilized Li pase from Candida Antarctica
(Si gma Al dri cA)he( etmalibdiagen’5Mr I3abéeciBlatams’oad) us®buhereA8 indodpounds
of general fornmula (VIII) may be prepared starting fromthe reaction of a
conpound foforime, mhlariay) bjomirtehamDiddinEHP. 25 This reacti on nmay be

conveni ently conducted in dioxane or in a protic solvent such as EtOH at a
t enp@bat ur e r #Agyiusgd f heneiBOtheo exPO3sidih e (THFC PabkydC tiefigrsgtmspraightdi amdt | y
cleaved in the reaction conditions. The obtained (VIII) can be conveniently
and sel ediranehed-phainedt atkyy growps neherem t thed nuythresppf aconstituenti\@arbon

2011/ 029547PCT/ EP2010/ 005366 38 suitabl e sol vent such as DCM or THF, at

t enper at wtemr s cChe ocraRge 1 ctoobt dxamplesoahdlkyl gooupd arg IngthyThethdact i on
is conplete in time ranging from0.5 to 3 hours. Conpounds of formula (IX)
may be fur-phepylf isepropyhlititagyl pantyhanghensl.i des, acyl hal i des,

i socyanates, carbanoyl chlorides or sul phonyl chlorides 5 as described in
Route Al. The THP protecting group can be easily renpoved by treating the
protected internmediate with HC1 in a suitable solvent, such as THF or

di oxane. This reaction usually proceeds at RT over a period of 1 to 15
hours | eading to conmpounds of general formula (VI). Route A - conversion of

. - . A~ o, o "




25 of the activated acid at a tenperature ranging fromO to 20C. The
thioacid internediate (XI1l) readily formed is in situ reacted with an

al kyl at i nyoreagenmi4; such as bronoal kanes, |eadi ng to thircegtresis/oef3cgener al
formula (1) and (I') wherein Rl-(CH2)n14- (CH2)n-R4, wherein n=0, Z=S and R4
is as defined WD 2011/029547PCT/ EP2010/ 005366 40 above. The choice of

sui L abl e br ool ABre S A RENRGHIOT QTR MR Eon Il O Aalogous

prepar ati on of ‘compounds ) and (I er el

R1=( CH2 = [ =0 = [ def. b ndihat

oy be- 1 OFEREE nexrpley i UG G SREWIEE, iR RS E Bl

whi ch R4\}Je?1t§?)alhelxﬁf H%ﬂ W th potassiumiodide, followed by treatnent
er ori de,

with sil al l ow the preparation of conpounds of fornula (1)
and (1') in i =f kyor »T reacl.Qr I t hose
i1 ed in't e e (B0 EEER Ry ARG, IR o0 (e ¢ ol rdhe; P on
of the i j.a 0 Wi h | ami f
fornu?a ?%gffrﬁﬁf%sh?;srag(ie%‘?g‘f%?}nggrg or%gfﬂ()p\e%%/edéﬁél}gg)gé’ ﬁ% ’p?g%%ﬁé for
t he i sox [l 0l 1oN; oaddik i o] i S e Wela IS
conveni e%tg%ﬂog;g?( 6#?%?%.5 *ﬁalﬁb&q bc‘) e’n?ggsot%’t Tteﬂgl%egg, gteﬁgtﬁng,. ﬁ&r%déﬁy
reaction g1 @enyedi ently carried out at high tenperature, for exanple from
60 to 85C and | eads to conpounds of general formula (1) and 15 (I1') wherein
R1=(CH2) " - Z-( - \M‘@j‘ et qRb=/ > ditpt es of
general for rrulq;?é( )E?é/)nsrray lbgg%)}{hz%%lﬁg@b?ﬂ?rgfﬁ%&hglgr%%%-%é ggff%(ggﬁertg%
formula (4 ne(cl . g\j]kg,l]’ei < 2 WEE R T, 07 4=Ac
and X=H, (avt\)/i)0 tV% m(atCLaQn%sul fongrll&ih§((§)%lr:|i@ 2&1?2&2"‘8%{%& e soll%\illgné?r,résalczzgg%BDl\/F,

in the p'}ﬂﬁﬁﬂgénfaftoﬁs%é%gﬁdé%ﬁ oR¥'ordhBee hilgeheaehl QWIRRhRIACBEHRe at 2
tenperature ranging from380 to 100C over a period of 1 to 5 hours.

React i ng seaier AfFereht fRdiwa’h(othy. under wel | known conditions for the
preparation of chlorohydrine starting fromthe correspondi ng al kene, it is
possi bl e to olftikkwisQnpRUREMOH (O allkyl@arBBh#’( 190 alkyWaeb&hyil”

R1=( CH2) n- Z- (CH2) - R4, wherein n(:l,PE%ZO, "Ra=H a%d{X:CetI.lld%)e reaction 25

i nvol ves ‘g -C9alI8 carbokly®r iamdt (O, -agatky | fHIdE " apeftr GREPEQBKAGI td BIKIA- Or

di chl oro-5, 5-di'met’hyl hydantoin, and is pronoted by an acid such as

per chl oriCOacOdalkyMCOeaglky T OS- wldlkypmj,edllgutN}paﬂmobar aBgllvent
such as THF, in a range of tenperature fromO to 20C over a period of 1 to
4 hogss. (am(myzo 1{%9547PCT/ EP2010/ 005366 41 The acetyl ester of conpounds
of formula (XI may be easily hydrol yzed using standard conditions for the
deacet yl ati on [ofkealis®hhkserhre¢a,iOgafiofsedfenpl ereférs todIRPLSOMidrbup. base
such as sodi um or potassium carbonate in a solvent such as nethanol or

et hanol . Thi s Tieactteam usiy@hiQg)pyoloaticdat réfens 5 toemsichiicur @.on-areghdge f r om
0 to 20C, over a period of 0.5 to 2 hours. Route D - reaction of the

i nt er nedilptdescadbonepeoaps f withulfaonVI3d) toi 8h caelydn cidonds. dExamysiesginvlededur es
wel | known for those skilled in the art. The reaction is conveniently

per f or redychopOplyhscysdbbetyl, cyclopenpylcepsioheryl, zybhdepgyicindishe like.
triethylamne, at roomtenperatures over a period of 20 to 50 hours. This
10 pe6cedure rithe atdrol(CheC gilegtaratyicdbmalily’t omfermdeo otydlac mmoa-4domatidrer ei n
R1=(CH2) n- Z- (CH2) n- R4, wherein n=1, Z=0, R4 are as defined above.

Rout e E -hydrecapdonpgroopdymdicrem athkeasy ohbemig atifm asmploetedsatom GegeNglS
formul a (XV) and subsequent cycloaddition reaction to afford conpounds of
gener al foar@ulBExdrhples ifkbude diydsopyridine md dgnatretienzodiokan radichks.
formati on of the 15 correspondi ng nesylate at C21, starting fromthe

i ntermedi at e (e fermbYanyl'é refelrs témoowo,dwrdirttiionsliviring sestgmsciwhiooh bavand

N, N-di i sopropyl ethyl am ne (DIPEA) in dry acetonitrile. Then, introduction
of fl uorinto 2oringaatobns, quefaabbnitompeté orimaddbyhereisiatueastdone ampfis
tetra-n-butyl ammoni um fl uori de (1BAF) and Kl and heating over a period of 8
to 2B5howremalgc| oaddi ti on reaction of the obtained internmediate 20 (XV)

wi th hydroxyl am nes of fornmula (X) in the presence of parafornal dehyde,
under the knowhe&otelims on'erdé€crCHakkyilh m;ﬂte“@,yl((éa&gaikbhg”fmelﬁmi tm of
conpounds of general formula §1l "), in which Rl =CH2-F and R2 as defi ned
above. (Cl-@gablmla@@upsy,futt er cowbssitnted obyt lasyl, nadkexyn hedgrdaeyl or

adm ni stered for exanple, at a dosage conprised between 0.001 and 1000

my/ day, 2¥cpeadkel by, wspeedrely. 1 and 500 ny/ day. Wien they are

adm ni stered by inhalation route, the dosage of the conpounds of general
formula (1) and (I') is advantageously conprised between 0.01 and 20

ng/ day, preferably between 0.1 and 10 ng/day. WO

2011/ 029547PCT/ EP2010/ 005366 42 Preferably, the conpounds of the
invention alone or conbined with other active ingredients my be

-, 1 o S - e I T -



Preparation of acetic acid (10R, 11S,13S,17R)-17-(2-acet oxy-acetyl)-

11- hydroxy-10, 13-di net hy1- 3- oxo- 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17-
dodecahydwo-28H/ys7opent a[ a] phenant hren- 17-y1 ester (i nermpdéiaes’dy To an
ice cooled solution of (internediate 2)15(2.64 g, 5.97 mol) in 25 THF (15
m ) and MeOH (15.00 m ), sodium bor ohydr| de (221 ng, 5.84 mmol) was added

2011/ 02054 7CH EBRES) 0 8&%@1%25’ Sod el CiRC TR albibs cdnfls Bsnasine
f or med pbéﬁh@ﬁ I%Cethwgng %ﬁnfﬁﬁgﬂ@lmoa (3 x 100 mM) and the conbi ned

or gani cll we][e dri e ous Na2SO4 and concentrated. The cr ude
el uti on from %ﬁ*ﬁﬁl%ﬂ i G R T R R

Ty 6. S aldeem pyhich haye§ to P itAER) g Era bR S £, B Whfe %8 g
2 21 %2 o [ost ol ring Bgafchale E%ndzr_nﬁ%@??l 3t Jeast cifp S gudlh £,
Iy, 1 gEteShoh (e &R heg T s éﬁmﬁ;?%i;”np?e“é’ CrconeoH 456
%55? 3525 o, 13 0 BF Ry “of o RiEMOS GopRRsHy 3, irplade Uifidlene open
but g1 1 ¢ ade R g %@é PErshE %%E%’d‘i$%%§5z<§2?3§952%’%@5%@aﬁ‘*’e oRzife o ©
9-chl or o- % hé(ideQXXhﬁﬁ‘%open?gfiﬁf Limi %hﬁlr?e &Pdlﬁé 1Rrdd élc"aqs 17-

20 dodeca ro-3Hcyc enan ren-17 ester i nterne ate 4)

(2. 489, sﬁcﬁBAsnﬂé‘BJa? UFo ey drous DVF (60 nl), under ni trogen at rmsphere
pot assi um acet at e § 83 g, 39.0 mvol) was added and the reaction m xture

was stirred atg OEIefs%f %uﬁaﬂ[e bT&&echcOQ&ﬁ‘én{seﬁ%lhﬁe ﬁﬁeﬁﬁtﬁéfen\é’a% \APHé’rE)ﬂd I nto

ice and brine (20 and the aqueous | ayer was tracted t h "Ac OEt

(3 X 150rﬁﬂ]r ne, T ?erﬁﬁﬂ@' rl%i’lz%@nﬁ’i(ﬂ@”' 166f1h@Ct1§0<)ﬁh%lﬂﬁ%sh%@0Y¥! t tbdi‘ﬁ@@lre and
bri ne i ed dver Na2SO4 and WO 2011/ 029547PCT/ EP2010/ 005366 45

concent r @ ofigradl behfodioxans ald l%ri%@hidlp%ﬁe%mwd which was used in the
next step w thout further purification i NMR (300 MHz, DVMBO-d6): ppm

7.29 (dd, 1 H)Exa@n@&s(di"smﬂab'ﬂ% %1@@1@%&@&5 ﬂachﬂde ﬁu@gene fadiéalém 1 H,

568(dddd1 1 H, 2 (d, 1 H, 3.98 - 4.23
(m 3sH), 5@)ET2«&ﬁ§ED”DE‘Stﬂ{IP2TI@N‘O?‘ THE 'IN\3EN71‘I(?N14 -2.26 (m 1H),
2.09 (s, 3 H, 1.71 - 1.87 (m 1 H, 5- 1.65 (m 2 H), 1.53 (s, 3 H),

1.15 (s, 3 H) .Thd-tmMnt{deSls B%bte&?olcaﬁlﬁd\ﬂﬁdk actmg as diieperéicosrerefds,
(6S, 9R, 10S, 11S, 13S) -6, 9- Di f | uor 0- 11- hydr oxy- 17- ( 2-

10hydr oxwiicht att) o’lt@nﬂ.gnﬁhlﬁ”ﬂtamaﬁ)r? a%eatslo 11,12, 13, 14, 15- decahydr o-
cycl opent a[ a] phenanthren 3-one (internediate 6) To a sol ution of

(i nternedi at e Sylid( 2obfpalinds. Gecremk) the) pumdes| dctid@tyrgnd Gaosed@nt of
Antarctica Lipase (2 Ung) (510 ng, 6.06 nmol) was added and the reaction
m xture vaflagithatord clls3into elebrogtliial Shbmueass lkading toidecraased aifway er ed,
washi ng with net hanol, and the residue was purlfl ed by flash chromat ography
on sibi Ca'egpd)nswéln@‘sadl ent elution from DCM AcCEt 90: 10 to DCM AcCEt 50: 50,
to afford 1.62 g of title conmpound (70.6%vyield). [1-1 NWR
(300 MHz, DVBSOndpartidefar, 7th29 prekbnt lilMention8relatd, td ddmpéuds (oddgerera] ,
6.09 - 6.17 (m 1 H), 5.67 (dddd, 1 H), 5.53 (dd, 1 H, 4.77 20 (t, 1 H),
4. 44 (dd,fotmila (B.236ddfiiced abdhe 4.04 - 4.15 (m 1 H), 2.56 - 2.79 (m 1 H),
2.39 (dd, 1 H, 2.25 - 2.35 (m 2 H, 2.09 - 2.25 (m 1 H), 1.76 (td, 1 H),
1.55 - 1.66 (m 2 H), 1.53 (s, 3 H, 1.17 @, 3 H. LCGM (ESI POS): 379.99
(M+) Internediates 7 and 8 liatgd in dable 1 were prepared as
previously 25 described for interngdiateg ? md” 6, starting from
intermediate 3. WD 2011/ 029547PCT/ ERZ01Y b6 46 Table 1 Internediate
Structure Yield Anal yti cal LC 385. 45 (M)

25 )



O 1H NMR (300 MHz, CHLOROFORMid) ppm 7.32 50%(cl, 1 H), 6.74 (dd, 1 H),
6.29 7 HOOS (dd, 1 H), 6.03 (t, 1 H, 502 (d, 1 H), 4.88 (d, 1 H, 4.36
- 4.51 08020mvo2ds4k), 2.55 - 2.73 (m 1 H), 2.21 - 2.54pcmEP2016)005386 19 ('S,
3 H, 2.05 -2.18 (m 1 H), 1.66 ggd, 1 H, 1.51 (s, 3 H), 1.28 (s, 3
H, 1.04 - 1.44 (m 4 H) LC-MS (ESI PUS): 343.2 (MH)  OH HO 11H NMWR
300 MHz, DMS 3 5.92
Et 188 ooqyéﬁff’q'lﬁcppéprélig‘?‘a@ arél) m%%ﬂ’% %é‘g%ah)lfo uig ﬁiﬁd(‘ﬁ’% ﬂ%‘ F&e
dd, 1 7
( 94 chg‘f’&gﬂ#agoﬁ')o%eﬂilg}gmjal'é)arli&}lgg’c%ms 1s_Lf eﬁ qlﬁg%pegcéﬁ:alﬁm?ﬁ r%ﬂf%la(lr

1.
H. 0.74 R)1483s (W), 3 is (SH) 62 RGP & (R), 9a is (S), 10a is (S), 10b is (S) and

12 is (S), which are represented by the formula (I’) below

5
)
wherein the values of R1, R2, X and Y are as defined above, in free or
salt form.
10 A first preferred group of compounds of general formula (I’) is that

wherein R, is (CH;),-Z-(CH;),--R4, wherein n is 0 or 1; Z is a single bond or
is selected from the group consisting of S, O and NR3, wherein R3 is H or
(Cy-Cg)alkyl; n” is 0, 1 or 2; R4 is selected from the group consisting of H,
halogen, CN, OH; (C,-Cg¢)alkyl, optionally substituted by one or more
15  substituents selected from the group consisting of halogen atoms, CN, OH,
NH,, NO,, CF; and SH; aryl(C;-Cg)alkyl, (C4-Cg)alkynyl,
(C,-Cg)alkylsulfonyl, (C-Cg)alkylcarbonyl, O(C,-Cg)alkylcarbonyl,
(Ci-Cg)alkylamide, (C;-Cg)alkylcarboxyl, (Cs-Cig)heterocycloalkyl and
heteroaryl, which are optionally substituted by oxo groups; R2, X and Y have

20  the above reported meanings.
Still more preferred within this class, are the compounds of general
formula (I’), wherein R4 is selected from the group consisting of methyl,
ethyl, benzothiazole, benzooxazole, tetrahydrofuran, tetrahydropyran,

methylsulfonyl, methylcarbonyl, chlorine, fluorine, trifluoromethyl,



589 Preparati onof (4aR, 5S, 6aS, 6bR, 9aS) - 8- Fur an- 3-yl net hy1- 5-
hydr oxy- 6b- ( 2- hydr oxy- acetyl) - 4a, 6a- di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 104,
10b, 11, 12woebriadestahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- a] pheoararheieneBecoOne

(conpound 9)

10A m xture of (internedigtge 8) (100 ng, 0.292 mol),

N- (furan-3- ylnethyl)hydroxylamne (33 ng, 0.292 mmol) and par af or mal dehyde

vas sti r PRGRCHEREIE Y Koo 1T R0e, Phesy SRRl AT RIS AL, v

was purified
yield). 1H N

et ey e e e

St.m451- fé’gmﬁa@m%h@f‘ﬂg{?as f’qgﬁ-&%tﬁg'llots o (dd ,13 76 ?d051(t ,13H)70 (d,

1H),338-
(ddd, 1 H),

o Fyvpn obrstpfdferd Riftfh s ’cézi!sfzi)a{e %h%BT_BmB?ﬁagg By, dolbay 2 30

1y, 0. drpem ¢y Wnorcif i ion dfraighy dr Bapched (GrGoA. Tﬁeogo}méuﬂs(m
isted | n Tabie RoUFADrOIRRAL Gods I SHPBUEY, SERRALRACKIBIEATION hP. Y

cycl oaddi ti on of |nte

suita roxy amn

or cpar ot 1 YL & PTRo Y E‘P cﬁﬁpﬁﬁﬁﬁéﬁﬁaﬁﬁ’rﬁ% AR S SV e
PCE) : 478. g’tgug c%d(}fl*gt n%_é)f %CW,SI%@Q%%%: dn m %&%%%@h&&%&ﬂépmnani 40

(m 5 H,

6.06 (t,

- 4.56 (Bubdtiflited4¥ % grofip Geledk@d Ofom %%‘i/sgeréﬁcm Oi-I,"QDF3§ (%% @Qﬁikﬂﬂ
10 (C;-Cg)haloalkyl, (C,-Cg)alkoxy, (Cy-Cg)alkylsulfonyl and aryl;

15

20

25

(CH,),CONR6R7 wherein m is 0, R6 is (C;-Cg)alkyl and R7 is aryl;
(CH;),COR7, wherein m is 1, R7 is aryl, heteroaryl or
(Cs-Cip)heterocycloalkyl; (CH,),OR7, wherein p is 2 and R7 is aryl or
aryl(C,-Ce)alkyl; (CH;)nSO4R7 wherein m is 0 or 2, q is 0 or 2 and R7 is
(C;-Cg)alkyl or aryl; and (CH,),R8 wherein p is 1, 2 or 3 and R8 is selected
from the group consisting of aryl and (Cs-Cg)heterocycloalkyl, optionally
substituted by one or more substituents selected from the group consisting of
halogen, oxo, CN, OH, CF;, (C;-Cg)alkyl, (C;-C¢)haloalkyl, (C,;-C¢)alkoxy,
(C,-Cg)haloalkoxy, (C;-Cglalkylcarboxyl and (C,-Cg)alkylsulfonyl.

Still more preferred within this class, are the compounds of general
formula (I’), wherein R2 is selected from the group consisting of phenyl,
thiophenyl, pyridyl, imidazolyl, thiazolyl, benzyloxyethyl, phenylsulfanyl,
phenylpropyl, phenoxyethyl, isoxazolyl, benzoyl, furancarbonyl,
methanesulfonyl, dihydropyridinemethyl and methylphenylamide,
cyclopentenone, benzofuran, furan, dihydrobenzodioxin radicals.

A third preferred group of compounds of general formula (I’) is that
wherein R1 and R2 are as defined above and X and Y are both H or fluorine

atoms or X is chlorine and Y is H.



o 0100 3.89 (d, 1 H, 3.83 (d, 1 H, 3.36 - 3.64 (m 2 H, 2.84 (t, 1

H, 2.51 - 2.70 (m 1 H, 2. 37 (ddd, 1 H, 2.17 - 2.29 (m 1 H, 2.03
- 2.17 (mMvo20H)02934798 (dd, 1 H, 1.64 - 1.85 (m 1 HpPCT/EP2010505366 1. 61
(m 1 H, 1.47 (s, 3 H, 1.08 - 1.378(m 4 H), 0.95 (s, 3 H W
2011/ 029547PCT/ EP2010/ 005366 48 HO 00 O O CH . 43- N ? 22% LC Ms (ESI

TR 7,14 (o BREGGa < B FEe gy PR T (S vzf%*e%%d 6 4.
152 () i) any Pyl gl iy ity B0 o el fec gt 10
147 (s, @fwﬁ?ﬁs‘%?. Ry SRy S shr of S ubled é&?ﬁ%?&épﬁéaé@ R
long duration of anti-inflammatory action in the lung in rodent experimental
5 models in vivo.

Examples of preferred compounds of the invention are reported below:

Compound Chemical Name

(4aR,4bS,58,6aS,6bR,9aS,10aS,10bS)-8-Furan-3-ylmethyl-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza
pentaleno[2,1-a]phenanthren-2-one

(4aR ,4b8S,58,6aS,6bR,9aS,10aS,10bS)-8-Benzyl-5-hydroxy-6b-(2-
hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-ajphenanthren-2-one

10

(4aR,4bS,58,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-thiophen-3-ylmethyl-
4a,4b,5,6,6a,60,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

11

(4aR,4bS,58,6aS,6bR,9aS,10a8S,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-thiophen-3-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,1 2-tetradecahydro-7-o'xa-8—aza—
pentaleno[2,1-a]phenanthren-2-one

12

(4aR,4bS,5S,6aS,6bR,9a8S,10a8S,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-pyridin-3-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno{2,1-a]phenanthren-2-one

13

(4aR.,4b8S,5S,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-8-(1H-imidazol-4-ylmethyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

14

(4aR,4bS,5S,6aS,6bR,9a8S,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(4-methyl-thiazol-2-ylmethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno([2,1-a]phenanthren-2-one

15

(continued)
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1HNVR( 300MHz,

d 1H,
4.51 (m

Q’J 2
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CHLOROFORMd) ppm 7.21  OH - 7.33 (m 1

12 HOee OO ., -N  7.11 (dd, 1 H), 7.02 (dd, 1 H,
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2.22 (m
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(4aR 48S 5-8 6aS,66RR,9aS1 082 1Qb8)- 82(.‘]=|Bromo furan 2-ylmethyl)-
5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

17

(4aR,4bS,58S,6aS,6bR ,9aS,10a8S,10bS)-8-Benzofuran-2-ylmethyl-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

18

(4aR,4bS,58S,6aS,6bR,9aS,10a8S,10bS)-8-Furan-2-ylmethyl-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

19

(4aR,4bS,58S,6aS,6bR,9aS,10a8S,10bS)-8-(2-Benzyloxy-ethyl)-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno{2,1-a]phenanthren-2-one

20

(4aR,4bS,58,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-8-(4-methoxy-benzyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

21

(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

22

(4aR,4bS,58,6aS,6bR,9aS,10a8S,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(2-phenylsulfanyl-ethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

23

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

24

(4aR,4bS,5S,6aS,6bR,9aS,10a8S,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(2-phenoxy-ethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

25

(4aR,4bS,58S,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(3-phenyl-propyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-one

(continued)

0 20mwy02954F) , 6.40 (dd, 1 H), 5.41 (dddd, 1 H), PeTEP201040886 (m 1
F 1H),407(dq 1H) 396(d1 H, 3.

90
m 4



1.54 (s,

3

H, 1.42-

1.57 (m 2 H, 0.95 (s, 3 H (continued) WO

2011/ 029547PCT/ EP2010/ 005366 49 HOO LC MS(ESI POS):479.16 (MH) Il

NVR

(300 MHz,wONRBOdBYS4ppm 8.36 - 8.55 (m 2 1), 7.68 (dt, PCHEP2M0®E536eldd, 1
H),731(d 1H) 617(dd 1H, ,,2014 HOL 5.94 (t, 1 H), 4.70 (d, 1
H, 4.54 4—6/—m—+H-+—415—440-m—00—1H-—3-97—3+H),
3.75 (d, 1 H), 3| 6taR;4bB, 55,643rpbR, 9k, 1085,40bS)-8-(3,8-Dhthe(hoxy-behlyyl)-3- 30| -
3.44 (m |1 2&;, 2| hydrox2-6642{hydrokyHcety?)-#x6a-dimetRyl43 (m 1 H), 1.91
2.21 (m |3 . 1| 4d.4b,5%,6206H 89,9, 110)1,0a1108d 1,12-tefadedal)droY-&a-8-ada-15 (m
H) , pentaleno[2,1-a]phenanthren-2-one

27

(4aR,4bS,58,6aS,6bR,9a8S,10aS,10bS)-8-(2,3-Dihydro-
benzo[1,4]dioxin-6-ylmethyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-
dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

28

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(2-phenylsulfanyl-ethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

29

(4aR,4bS,58,6aS,6bR,9aS,10a8S,10bS)-8-(4-Fluoro-benzyl)-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

30

(4aS,4bR,58S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(3-phenyl-propyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

31

(4aR,4b8S,58,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-thiophen-2-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

32

(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(2-phenoxy-ethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

33

(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(3,4-Dimethoxy-benzyl)-
4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,92a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-one

34

(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-8-(4-Chloro-benzyl)-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

35

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-furan-2-
ylmethyl-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

(continued)

1



0.97 (dd, 1 H), 0.79 (s, 3 H LC- MS( ESI PCS) : 468, 09 (W +) 1H NWR

(300 MHz, DMBO d6) ppm 11.85 (br. s,1H, HOO 7.50 (d, 1 H), 7.31 (d,
1 H, 14 wo-20HH®2054¢ ., NH 18% 6. 17 (dd, 1 H), 5.93 (s, 1prHr/EPd0160033d¢ 1 H),
455-467(m1000|—|)428(br 31,2H),413-437(m1|—|) 3.91

_402(—\ N 2 B4 4 01 (m--—2 2 1292 QA E2 (im. 2 LI 54 -

L .L LILY AN} I IT LI = SR W N | [~ IT T I oI (Y — T

2.62 (m |1 H), 2] 2aS;4bR, 3%,64806bR,%fB,104S,92bS,12S)-2(4-Zhl{orp-béntl)-41, 149- 1.76
(m 4 H), % -639 ( $ difBaokd-S-H:dky=6bL(A Bydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

(4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-thiophen-2-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

37

(4aS,4bR,585,6aS,6bR,9aS,10a8S,10bS,12S)-8-Benzyi-4b,12-difluoro-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a}phenanthren-2-one

38

(4aS,4bR,585,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(3,4-Dichloro-benzyl)-
4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

39

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(3-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

40

(4aS,4bR,58S,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-8-(4-methoxy-benzyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

41

(4aS,4bR,58,6aS,6bR,9a8S,10aS,10bS,12S)-8-(2-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

42

(4aS,4bR,585,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(2,6-Dichloro-benzyl)-
4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

43

(4aS,4bR,5S5,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-8-(4-fluoro-
benzyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

44

(4aS,4bR,58S,6aS,6bR ,9a8S,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(5-methyl-thiophen-2-
ylmethyl)-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

45

(continued)



(m 2 H, 0.81 (s, 3 H LC- MS(ESI POS): 468, 09 ( VHH) 111 NVR (300
Mz, DMSO- d6) ppm 11.85 (br. s.,1 H, HO 7.50 (d, 1 H), 7.31 (d, 1
H, 15 .0wB-2011»R0% 6. 17 (dd, 1 H), 5.93 (s, 1 H, 4.7@ctdr2dio0is366. 55 -
4.67 (m 1 M, 428 (br. s., 2 H, 4233 -0004.37 (m 1H, 3.91 - 4.02

(m 1 KD 2 B4 401 lm ’)I—l\ 333 Ql—'\’)lm ’)I—l\ 2 54 2 62

=4

(m 1H) H, 2. 25 - gmawt(ms Easd)sbR;pasagas 10b%}1}1&) $-(r5 Chldd-fundd - 1. 16 (m
4 , 1. 39 3 etRyI94b;121difldoro-5-aHdroRy-gb-(2thydioxySaced/1}a, 6340
2011/ 029847PCt EF’20 | Q{RQBA66 4)5.6,62,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-

oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(4-methyl-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

(4aS,4bR,58,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4,5-dimethyl-furan-2-
ylmethyl)-4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-
dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-((S,R)-1-
furan-2-yl-ethyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b, 8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-ajphenanthren-2-one
4-[(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,6b,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-8-ylmethyl]-benzonitrile
(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(5-methyl-furan-2-ylmethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,5S5,6aS,6bR,9aS,10aS,10bS,12S5)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-pyridin-3-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8(2,3-

53 dihydrobenzo[b][1,4]dioxine-6-ylmethyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(2-phenyl-thiazol-4-
ylmethyl)-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,1285)-8-(2,3-Dichloro-benzyl)-
4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,125)-8-(3,5-Dimethyl-isoxazol-
4-ylmethyl)-4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-
dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

47

48

49

50
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52

54

55

56

(continued)



ppm7.30 (d, 1 H, 6.48 (d, 1 H, 6.37 (d, 1 H, 6.16 (dd, 1 H, 5.93 (s, 1
H)y, 4.70 woro11902954% H), 4.15 - 4.35 (m 1 H), 4.28 (d, Pclrbmz@.o@@ss(sd, 1 H,
3.96 (d 1H),379(d 1H) 315-3241(m2H) 238- 50(m1H),
2.21-2.”8’.’7‘,;.. 60 (m
2 H, 1.38 (s, 3 H) (%32‘@1‘5%891%‘% 9’a§1,q7§135§,§2swbgD@%ﬁym@x% (((:Id,
1 H), 0.80 (s573 H) | 25(Gbydroxpracety %@et*@ﬂFF%@WL@%) 03
(M) 1H[NVR (300 MH#a.4Dieceregd pydiarl Osh0a, 10, 1d ol 2 tefradecpfpydry- 73@@- 7281 (m 1
H, 7.28|(d. 1 H). ypesalengi225alphenapthugn-260e8 (s, 1 H), 6.18 (dd, 1 HJ,
5.90 (s, |1 H), 4.66] (4aS,40R,5S,0aFHbRHa83 048] 0US,Hp )-41 1 2Mifludro2¥-hydaox - H) ,
4.16 (d, |1 H), 83. 43| 6b-32-hldfoxy-atetyl))-4a36a23imetkdyl B2( I-phend]-Fran-2-@dhethy?)-50 (m
4 H, 1.81 - 2839 (ma3b|§)6 Gl 9:9ad1070a(10b, 15 WD ctrdddt o Rt 8-00a-78 | (S, 3
H, 0.564 1.02 (m 2,E}at8o[0H -8 pgebllldzLdﬂe ow- \ 000 60% LC M5( ESI
POS) : 468.[T2(vHF)—1 RAFON ORGR , S 2% (d,
LS, ﬁ ol il LB 4 -
: m 3.
(m 2 H,| 2.88 (t, i Bl 52&‘&”‘% %r%%? I 2.30
(m 5 H .| 164 - 1 QX?F-BTaZ&pFﬁltalenO 1 47 (s 3 H) ] 14
(dd, 1 H|, 0.96 (s, | &4a8)4bRsgS, é@éb&@@ﬁw@tﬁ@kbﬂ)@w@sma@ﬁ Ynethydr h[0 HO
Ai ,0 0(00 504 LC- MbbESIdifbERp: BRRIrey- 6M€B—)hy¢mm(cs®©m6a-mm@FORM d) ppm
7.29 - 7445 (m 5 H 4a,6b,3§6,(6aj6b,8,9,9d)1,0,Hla(l@)b(ltl,121tetﬂ)1decéhﬁﬁo(7doxa18-ld)aa- {55
(d, 1 H, 4.50 (d, ILpkhtaledo28-§{phedanthren4-chk (d, 1 H, 3.29 - 3.89 (m 3
H, 2.82[-3.21 (m a|S4bR25@§aS68R7)ES(10tho$9 azﬁy@ -Chfbro-B- H) 1.47 (s, 3
H, 1.37|- 1.84 (m et zdﬁlu%o drodNere- NH@ U
' * *0 40% LElMS(ES elg § 99%‘1@135"‘21% ppm7 31
(d, 1 H |7.18 (m 2@?)‘&0_&_ &%GN\% p\h 3¢ : H)
4.69 (d, 4—H—4-54 ,7-5xd%-aza-pen nﬁb.rea OneAmen 1
H 3.65 4 3.95 (m Ry3S.62%,66R.9 E&p‘)iﬂ DS, 129)-4b, b2-Difluro-S,hydrony-Hg
2.41 (m |1 H) 3. 99 éb (%h r%Y@?etyl)l etlsvl1§y(41tr5‘h10 %netbylﬂyen@ylés 1112
(m 2 H) |0.79 (s, 3 494b§ ,62,6b,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,125)-4b,12-Difluoro-5-hydroxy-

63 6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(5-phenyl-isoxazol-3-
ylmethyl)-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-(4-fluoro-

64 3-methoxy-benzyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-

65 6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-pyridin-2-ylmethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,125)-4b,12-Difluoro-5-hydroxy-

66 6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(4-trifluoromethoxy-benzyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Difluoromethoxy-

67 benzyl)-4b,12-difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-
dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-(3-fluoro-

68 4:triﬂuoromethoxy-benzyl)-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-
dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

i)--Br 30%LC-MS (ESI PCS):

(continued)
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Methanesulfomc ac1d 2 [(4aS 4bR 5S,6a8S, 6bR 9aS 10aS,10bS 12S)-
4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

75

methanesulfonic acid 2-((4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-
4b,12-difluoro-8-furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

76

methanesulfonic acid  2-((4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-8-
furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo0-ethyl ester

77

methanesulfonic acid 2-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-
(4-chloro-benzyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

78

methanesulfonic acid  2-((4aR,4bS,585,6aS,6bR,9aS,10aS,10bS)-8-
benzyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo0-ethyl ester

79

methanesulfonic acid 2-((4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-
4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-8-thiophen-3-
ylmethyl-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-

8-aza-pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

(continued)



0. 0. n..---14 24%4.69 (s, 1 H, 4.49 (d, 1 H, 4.21 - 4.35 (m 1 H),
4.10 (d, 1 H), 3.42 - 3.53 (m 1 H), 3.21 - eeH 3.42 (m 1 H), 2.54 -
2.71 (m WO2B114p9542. 26 - 2.39 (m 1 H), 1.84 - 2.14 @eail/ER20{p/00B668 -
1.80 (m 6 H), 1.38 (s, 3 H, 1.35 251.45 (m 1 H), 0.98 - 1.13 (m 1
H, 0.94fde—i—H) 6-82{s5—3H) EC-—MB(ESH—PES) - 53821 (MHH)

I FI NMVR (300 MHz, OMB&hanesulfbiic5 apjsim Z((32S4HR,55,64S,61R 855,10aS, | SIRS)n| 2
H)y, 6.78|(dd, 8(} H) , | 48Q-dfluord*8-furan-2-ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

(4aR,4bS,585,6aS,6bR ,9aS,10aS,10bS)-6b-(2-Ethylsulfanyl-acetyl)-8-
furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

81

thioacetic acid S-[2-((4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-6b-yl)-2-oxo-ethyl] ester

82

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-6b-(2-Ethylsulfanyl-
acetyl)-4b,12-difluoro-8-furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno{2,1-a]phenanthren-2-one

83

(4aS,4bR,5S,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-6b-(2-methylsulfanyl-acetyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

(4aS,4bR,58S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-6b-(2-methylsulfanyl-acetyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-6b-[2-(Benzothiazol-2-
ylsulfanyl)-acetyl]-8-(4-chloro-benzyl)-4b,12-difluoro-5-hydroxy-
4a,6a-dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-6b-[2-(Benzooxazol-2-
ylsulfanyl)-acetyl]-8-(4-chloro-benzyl)-4b,12-difluoro-5-hydroxy-

87 4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,14a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,1
1,12-tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

(4aR,4bS,585,6aS,6bR,9aS,10aS,10bS)-8-Furan-3-ylmethyl-5-hydroxy-
6b-(2-mercapto-acetyl)-4a,6a-dimethyl-

84

85

86

88 4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58,6aS,6bR,9aS,10a8S,10bS,12S)-6b-(2-Chloro-acetyl)-

29 4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-8-(3-phenyl-propyl)-

4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

(continued)



HO O 49 0/0 6.17 (dd, 1 H, 5.93 (s, 1 H, 4.27 (d, 1 H, 4.21 (d, 1 H, 26
ne 3.89 (d, 1 H, 3.8 (d, 1 H, 00 3.72 (s, 3 H, 3.70 (s, 3 H,
3.64 - 3.WO020my02954F) , 3.29 - 3.54 (m 2 H), 2.52 - 2PET/RP2910/005386 H)
2.22-240(m1H) 191-220(&‘63H),150- 181(m4H)
129' 1.uu \ll; , UJJ 113 Ill;l H\, nm: {dd, 1H, O
H) LC|MS( ESI POSB' (4586%1{958 6ay,6BR;paS, IOalSHl\MBZH)M-Hz(Z Chlo@t-lh@ﬁ&HFOQMd
7.34 90 4b,12-difluoro-8-furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

(4aS,4bR,585,6aS,6bR,9a8S,10aS,10bS,12S)-6b-(2-Chloro-acetyl)-8-(4-
chloro-benzyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

91

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-6b-(2-Chloro-acetyl)-
4b,12-difluoro-8-furan-2-ylmethyl-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

92

(4aR,4bS,585,6aS,6bR,9aS,10aS,10bS)-8-Furan-3-ylmethyl-5-hydroxy-
4a,6a-dimethyl-6b-[2-(2-oxo0-tetrahydro-furan-3-ylsulfanyl)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

93

(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-8-Benzyl-5-hydroxy-4a,6a-
dimethyl-6b-[2-(2-oxo-tetrahydro-furan-3-ylsulfanyl)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

94

(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-6b-[2-(2-oxo-tetrahydro-
furan-3-ylsulfanyl)-acetyl]-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-
8-thiophen-2-ylmethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

95

(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,128)-6b-[2-(2-oxo-tetrahydro-
furan-3-ylsulfanyl)-acetyl]-4b,12-difluoro-8-furan-2-ylmethyl-5-
hydroxy-4a,6a-dimethyl-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one

96

(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-4a,6a-dimethyl-6b-
[2-(tetrahydro-pyran-2-yloxy)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

97

(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-8-Benzoyl-5-hydroxy-4a,6a-
dimethyl-6b-[2-(tetrahydro-pyran-2-yloxy)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

98

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-Difluoro-8-(furan-2-
carbonyl)-5-hydroxy-4a,6a-dimethyl-6b-[2-(tetrahydro-pyran-2-yloxy)-
acetyl]-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-
8-aza-pentaleno[2,1-a]phenanthren-2-one

99

(continued)



H, 6.82 (d, 1 H, 6.82 (d, 1 HOO H), 6.74 (dd, 1 H), 6.39 (dd, 1
011 " 16%H), 6.13 (t, 1 H), 4.41 - 4.66 (m 2 H), 4.13 -4.33 (m 4

.11 woQbi1/2085471 H), 3.96 (d, 1 1-1), 3.89 (d, 1 PCTEP2@OBAS36br . sS. |

248-273 (m 1 H, 232-748(m1H) 1.90 - 2.28 (m 3
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2011/ 029547PCT( EP201 04808 3a6et5y-RFaHERRthys- Of HO. - ee 18% LC MS(ESI |
POS) : 560.|107 (M) | HylRb (53)6a, 66;8.9, QM@QO&Q)ObHQ”i‘ﬂte@erecaKycﬁﬁ 1-ka-§-all- 6. 30

(dd, 1 H), 6.11 (s, ﬂ)elﬁ)ﬂ’ené[2419a](‘ph5na¥1@1r@ﬁr-12&1e|'6 5.45 (d, 111), 4.55
H, 4.13}-—4.19 (m 42 - 356 (m 2 H), 3 06 -

(m 2 H, 2.78 - 3. )@mmessjlsas 8bRYasS, 13a§8016$n12 $-49,12 “bifidoro- 82%f§x?an(1ﬂ
1.51 - 1.]70 (r?n 3 H) carbofiyl) (Sshydg’oﬁ‘)-éb @2 ﬂ9dr6§§|-acéltybb4a Q:-Ameltsi- 3 B 29
lee OH -110 4a,4b,5,6,6,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

N
or

°z

(4aR,4bS,58,6aS,6bR,9a8S,10aS,10bS)-8-(Furan-2-carbonyl)-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

102

(4aR,4bS,58,6aS,6bR,9a8S,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(thiophene-2-carbonyl)-
4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-ajphenanthren-2-one

103

(4aR,4bS,58,6aS,6bR,9a8S,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-(thiophene-3-carbonyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

104

(4aR,4bS,58,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-8-phenylacetyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

105

acetic acid 2-((4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-5-hydroxy-4a,6a-
dimethyl-2-0x0-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl)-2-
oxo-ethyl ester

106

acetic acid 2-((4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-5-hydroxy-8-
methanesulfonyl-4a,6a-dimethyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

107

(4aR,4bS,58,6aS,6bR,9aS,10aS,10bS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-8-methanesulfonyl-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

108

acetic acid 2-[(4aR,4bS,58S,6aS,6bR,9aS,10aS,10bS)-5-hydroxy-4a,6a-
dimethyl-8-(methyl-phenyl-carbamoyl)-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

109

(continued)



12% LC- MS( ESI PCS): 496. 28 (MH) 1HNVR(300MHz, CHLOROFORMd) ppm 7.16 - 7.28
(m 3H, 6.95- 7.10 (m 2 H), 6.31 (dd, 1 H), 6.06 (t, 1 H, 4.50 (q, 1
H), 4.26 wo,20l1/0895473.99 (d, 1 H), 3.78 - 3.97 (m 2 H), PBTA®201080886 (M 2
H, 2.51 - 2.68 (m 1 H), 237(m1H)28203-230(m3H) 1.95 (dd, 1

H, 1.50 —%-82frm—5H —1+47f5—3+H 169134 {m—1H 0955, 3
H 30 HO

00 CH 0. , X (4e503b3. 55 J§6S EBR 9BSEaSA6bS15-Uydigxylab-0-MdRokB00 M,
DVSQd6) gpm 7,10 - T adetyl)aha,68-dibneth§l-2xodt4a,4b, 56, 6a66b19,94,30,10a, Hb,1 5,183
(dddd, 1 |H, 5%4 ((1tetﬂadl§5ahydro87—o§(§-8 alzalfpemapenagz (-@Tbheﬂxaﬂ'ﬂhrené-814 - 4.22 (m
(dd, 1 I"]cax%o'x?’;hcacriz”df?"h;let y'luph F?J'I'Dam1 .54 -72.71 (m 4 H, 2.18 -

; 03 (m 2 H) 1.69 - 1 b (m
- 1.69 (I 4aR_4BS 5364966R,9a§ 10hS,18bS)25- 4ema-8mh9th 19-82|(s, 3
17 029547PCLLERAGIRH, BhORSS0 1.2 4245 s\@egégf | hBfopLs (iVH+)
IHNVR(30QMHz, 111 cHL -pentan[ g n th%ye_ 03 OH
(m 2 H),| 6.31 (dd, g’%ﬁ%ﬁg .,,,,§365}o B54(d 1 H,
4.46 - 31 4. y %427( 00 2 H), 411(d 1 H. 3,39 -
3.69  (Im 2 H, 2;2844BR 35 Bhs,68RIAS,10a$ 9668, 135)Hb, 1 2D ubB!s-fitan-31
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid .

(4aS,4bR,58S,6aS,6bR,9a8S,10aS,10bS,128S)-8-(4-Chloro- benzyl) 4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1 -a]phenanthrene-6b-carb0xylic acid

113

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-ox0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno{2,1-a]Jphenanthrene-6b-carboxylic acid

114

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-thiophen-2-ylmethyl-
2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid

115

(4aR,4bS,585,6aS,6bR ,9a8S,10a8S,10bS)-5-Hydroxy-4a,6a-dimethyl-2-
0x0-8-thiophen-3-ylmethyl-2,4a,4b,5,6,6a,8,9,9a2,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthrene-6b-
carboxylic acid methyl ester

116

(4aS,4bR,58,6aS,6bR,9aS,10a8,10bS,125)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-butyl ester

117

(4aS,4bR,585,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid methyl amide

118

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-butyl ester

119

(continued)



96 - 2.15 (m 2 H), 1.56 - 1.76 (m 3 H), 1.47 (s, 3 H), 1.02 -
34 (m 4H, 0.96 (s, 3 H LC- MS(ESI PCS):544.22  (NMH+) [ a] D25
+ 152. GVOQOH/Q9R0, CHCL13) 111 NVR (300 MHz, DVBECT/EP2&i8)03p6n 7. 12 -
41 (m 3 H, OHPs HO52%6.80 - 7204 (m 3 H), 6.29 (dd, 1H, 6.11

C O 29 N* ARV 1 N C._A0 1 L0 o /|7’)
’ 1H)1 - U (t, 1
)

5. E1
T IOL o oz U LI S T I Y A 528 (v &) 1) O B
4.47 |(dd, 1 H), (4aS$4|5Rl,5§ 64S PBR(9aS, 1025 (b3 135)- %-M Chlorlo benzyl)-4b,12-
120 difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-butyl ester

IoNIEe

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-ox0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid butyl ester

121

(4aS,4bR,585,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid butyl ester

122

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid butyl ester

((4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-5-
hydroxy-4a,6a-dimethyl-2-0x0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-N-(2-thienylmethyl)-pentaleno[2,1-
a]phenanthrene-6b-carbonylsulfanyl)-acetic acid ethyl ester
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

125 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno([2,1-a]phenanthrene-6b-carbothioic acid S-(2-0 xo-
tetrahydro-furan-3-yl) ester
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,92a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
_pentaleno[2,1-a}phenanthrene-6b-carboxylic acid methyl ester
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

127 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-

methylcarbamoylmethyl ester

[(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-

4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

128 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbonylsulfanyl]-acetic acid ethyl
ester
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b-carboxylic acid benzyl amide

(continued)

123

124

126

129




1H, 3.34-3.46 (m 1H), 3.06 - 3.22 (m 1 H, 2.97 (dt, 1H),
- 2.71(m 1 H), 2.04 - 2.34 (m 3 H), 1.81 - 2.04 (m 1 H, 1.52
69 (rwoO201132p847 1.49 (s, 3 H), 1.37 - 1.47 (m 1PEN/EPQIBB0Bs¢ 3 H)

ntinued) WD 2011/ 029547PCT/ EP2010/ 805366 56 LC I\/S( ESI PUS) 574.21
) [ a]P25—=—+—16¥ , 6)
7.26
6

60

1.
on
M+
pm

S.
2.
(n
p (dd, 1 H), L&u] 1

"é (R 38D%-42S) v
.30 |(dd, 139 H), élfh@r%é h%éfo“a@a F'&H@?h/xl(?soxor H, 5.49 - 5.79 (m |1 H),
2,42,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno|2,1-a]phenanthrene-6b- carboxyhc acid dimethylamide
(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthrene-6b-carboxylic acid benzyl-methyl-amide
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

132 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid (2,2,2-trifluoro-
ethyl)-amide
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid cyanomethyl-amide
(4aS,4bR,585,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

134 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]jphenanthrene-6b-carboxylic acid cyanomethyl-methyl-
amide
(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid chloromethyl ester

131

133

135

(4aS,4bR,585,6aS,6bR,9aS,10a8S,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-0xo0-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid chloromethyl ester

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxylic acid chloromethy! ester
(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

138 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carboxyilic acid 2-hydroxy-ethyl
ester
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-cyanomethyl ester

136

137

139

(continued)



00 543 (dd, 1 H, 4.68 (br. s., 1 H, 4.06 - 435 (m 2 H), 3.92

(dd, 1 H), 3.83 (d, 1 H, 3.73 (s, 3 H, 3.71 (s, 3 H, 3.69 (d, 1

H), 3.33 WO0BMm2037 2 H), 2.55 - 2.70 (m 1 H), 2.05PCT/EP2®0865366ny 3 H),

1.85-199(m 1H)152-170(m313H), 149(s 3H) 1.37 - 1.47
{

(m 1 }, 81 L ull IP“B{ESIPm):Elz 17 \IVII} {a]O"'::+
217.5 (c|= 0.

0, thSléﬁjR 5S,64H6bRMRal 106S /BhS, 1 S, 12-Otifluoro-8-furan-3-
140 ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthrene-6b-carbothioic acid S-cyanomethyl ester

w P

(4aS,4bR,58,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-cyanomethyl ester

141

(4aS,4bR,58,6aS,6bR,9a8S,10a8S,10bS,12S)-4b,12-Difluoro-8-furan-3-
ylmethyl-5-hydroxy-4a,6a-dimethyl-2-oxo-

142 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentalenof2,1-a]phenanthrene-6b-carbothioic  acid  S-chloromethyl
ester

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-

143 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthrene-6b-carbothioic  acid  S-chloromethyl
ester

(4aS,4bR,58,6aS,6bR ,9aS,10a8S,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-thiophen-2-ylmethyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-cyanomethyl ester
(4aS,4bR,58,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

145 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-chloromethyl
ester
(4aS,4bR,585,6aS,6bR,9a8S,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

146 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthrene-6b-carbothioic acid S-(3,3,3-Trifluoro-
propyl) ester
(4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

147 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-(2-fluoro-ethyl)
ester
(4aS,4bR,585,6aS,6bR,9a8S,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

148 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthrene-6b-carbothioic acid S-(3,3,3-trifluoro-
2,2-dihydroxy-propyl) ester

144

(continued)



dé) ppm7.24 - 7.42 (m 5 H, 0 6.17 (dd, 1 H), 5 3 (s, 1 H, 34 _,0- HO
O11Plir C 52%4.69 (d, 1 H, 4.64 (t, 1 H, 4.21 - 37 (m 1 H, 3.98 -
O 4. 20V0p11102p447 3. 90 (d, 1 H), 3.86 (dd, 1 H) ,  3PTI/EPAVI0DOFHG
331-359(m2H) 253- 261(3]21H),222-240(m 1 H,
1.89 - 2.22(m—3H 1 \9.1.04'-% -rgL 148 '“,Jr ,
1.38 (s, |3 H), 1] §pS:4bR, 5%6'(‘%{55 ﬁ§ 8548 %&%S) (4-Chigro-benzy))-¢h.1231 1y
(continudd) WO 2011ABbws? dofresAnerdmeted-2359x0- | c MS(ESI POS) : 50402
( MH+) 149 2,4a,4b,5,6,6a,8,9,9a,10,10a, 10b 11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b- carbothlolc acid S-methoxymethyl

ester

(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-

difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

150 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-(2-cyano-ethyl)

ester

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-

difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

151 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno{2,1-a]phenanthrene-6b-carbothioic acid S-(2-ethoxy-ethyl)
ester

Acetic acid (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-chloro-
benzyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbonylsulfanylmethyl ester
(4aS,4bR,585,6aS,6bR ,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

153 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentalenof2,1-a]phenanthrene-6b-carbothioic acid S-(2,2,2-trifluoro-
ethyl) ester
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

154 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-(2-oxo-butyl)
ester
(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-but-2-ynyl ester
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,125)-8-(4-Chloro-benzyl)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-

156 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-(2-oxo-propyl)
ester

(4aS,4bR,58S,6aS,6bR,9a8S,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-iodomethyl ester

152

155

157

(4aS,4bR,58S,6aS,6bR,9aS,10aS,10b8S,12S)-4b,12-Difluoro-5-hydroxy-
4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-fluoromethyl ester

158

(continued)



[a]b25 = + 133.1 (c = 0. 30, CHC13) 11-1 NWMR (300 MHz, DwVsO- OH
dé) ppm 7.55 (dd, 1 H), 7.26 HOX) 59% (dd, 1 H), 6.40 (dd, 1 H), 6.22 -
6.35 (m WORpII/@BIH2 (s, 1 H, ee 5.49 - 578 (m 1 H) PCHEP010805386 H),
4.71(s br, 1H) 427 (d 1 H), 3.9938d, lH) 392 (d, 1 H), 3.82 (d,
1 H, 3.35 . {-—3—H—2-55 2—+—(m—1 201 2-31+(m 3
H, 1.84 |- 1. 98 @#aSI44R),5S,6a8,6bR,94SA8af 10bS, 128) $4X4 Chlcet8-beazylB4bll2- 1. 42
(dd, 1 159 difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-fluoromethyl ester

acetic acid 2-[(4aR,4bS,5S,6aS,6bR,9aS,10aS,10bS)-5-hydroxy-4a,6a-
dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo0-ethyl ester

160

acetic acid 2-[(4aS,6aS,6bR,9aS,10aS,10bS)-4a,6a-dimethyl-2-0x0-8-
161 (3-phenyl-propyl)-2,4a,6,6a,8,9,9a,10,10a,10b,11,12-dodecahydro-7-
oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

acetic acid  2-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS)-4b-chloro-5-
hydroxy-4a,6a-dimethyl-2-ox0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo0-ethyl ester

162

(4aS,4bR,5S,6aS,6bR,9a8S,10aS,10bS)-4b-Chloro-5-hydroxy-6b-(2-
hydroxy-acetyl)-4a,6a-dimethyl-8-(3-phenyl-propyl)-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]Jphenanthren-2-one

163

(4aS,4bR,58,6aS,6bR,9aS,10aS,10bS)-4b-Chloro-8-(4-chloro-benzyl)-
5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one

Propionic acid 2-((4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo0-8-thiophen-2-ylmethyl-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

Propionic acid 2-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
difluoro-8-(4-fluoro-benzyl)-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

Propionic acid 2-[(4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
chloro-benzyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

Acetic acid 2-((4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
difluoro-5-hydroxy-4a,6a-dimethyl-2-0xo-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester

164

165

166

167

168

(continued)



H, 0.81 (s, 3 H LC- MB(ESI POS): 547. 99 ( MH+) 111 NWMR (300 M—lz,
DVSO- dé) Pom7.20 - 7.43 (m 5 H, OH 6.30 (dd, 1 H), 6.12 (s, 1 H,
Ho 5.50 wo2oBl02¢397 1 H), 5.43 (dd, 36 0. s j 0 84% 1 HpcTtAP2¥10/0038648 (m 1
H, 4.00 01.0 - 423(m2H) 381-3397(m 2 H, 3.74 (d, 1 H,

333 - 3.59 (r 2 55 2 63 (m 1 2. 01 - 235 (m 3 H,
177 - | 196 (m LAldmc Acif D-((4aB,BR_§S6aR6bR 9, 1045 A0bS $2S)3482- 1. 35 -
1. 46 (m 1 H, 0] 8Huose-5hydtoxy-4a,6a-dimethyl-2-oxo-

169 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-N-(1-
methyl-2-ox0-1,2-dihyd ro-pyridin-3-ylmethyl)-aza-pentaleno[2,1-
a]phenanthren-6b-yl)-2-oxo-ethyl ester

(4aS,4bR,585,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-
‘ 6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-

170 4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-N-(1-
methyl-2-ox0-1,2-dihyd ro-pyridin-3-ylmethyl)-aza-pentaleno[2,1-
a]phenanthren-2-one
(4aS,4bR,58,6aS,6bR ,9aS,10aS,10bS,125)-4b,12-Difluoro-5-hydroxy-
6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-

I 42,4b,5.6,6a,6b,8,9,9,10,10a,10b,11,12-tetradecahydro-7-oxa-8-N-(2-
yl-methyl-cyclopent-2-enone)-aza-pentaleno[2,1-a]phenanthren-2-one
(4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-Difluoro-5-hydroxy-

172 6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(2-methyl-thiazol-4-

ylmethyl)-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-aza-pentaleno[2,1-a]Jphenanthren-2-one
(6S,8S,9R,108,118,138S,14S)-6,9-Difluoro-17-(2-fluoro-acetyl)-11-
173 hydroxy-10,13-dimethyl-6,7,8,9,10,11,12,13,14,15-decahydro-
cyclopenta[a]phenanthren-3-one
4aS,4bR,58S,6aS,6bR,9aS,10aS,10bS,12S5)-8-(4-Chloro-benzyl)-4b,12-
difluoro-6b-(2-fluoro-acetyl)-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno(2,1-a]phenanthren-2-one

174

The compounds of general formula (I) and (I’) may be prepared
conventionally according to methods disclosed in the art. Some of the
processes which can be used for the preparation of the compounds of formula
(I’), may also be applied to compounds of formula (I), as described in the

5 Scheme below.



(continued) WD 2011/ 029547PCT/ EP2010/ 005366 58 HO ee OH p- 43% LC- MS( ESI
PCS): 519. 98 (MH+) [a]D25 = + 129.9 (¢ = 0.63, CHCL3) 1HNMR (300 MHz, DMSO-
d6) ppm WOR0H/29%7 (m 1 H), 7.26 (dd, 1 H), 6.83 - 7.@BT(EPROIRADL3366 6. 30
(dd, 1 H), 6.12 (s, 1 H), 5.49 - 5.80 (m 1 H), 5.45 (dd, 1 H), 4.72 (br.
s., 1 H, 4.33 (dd, 1 H), 4.09 - 4.24 (m 2 H), 3.88 - 4.07 (m 2 H), 3.43
- 3.60 (m 1H, 3.34- 3.43(m 1 H,3%2.55-2.70 (m 1H, 2.04 - 2.39
(m 3 H), 1.90- 2.03 (m 111), 1.51 - 1.71 (m 3 H), 1.49 (s, 3 H), 1.37 -
1.47 (m 1 H), 0.81 (s, 3 H LC- MS( ESI PCS) : 514. 25 ( MH+)

[a] D25 = + 146.1 (¢ = 0. 28, CHC13) OH 1H NMR (300 Mz, DMBO- 38 HO
0100 - 10 21%d6) ppm 7.12 - 7.44 (m 6 H), 6.30 (dd, 1 11), 6.13 (s, 1 H),

5.48 - 5.85 (m 1 H), 543 (dd, 1 H, 4.46 -,4.78 (m 1 H, 4.04 F
4.29 (m 2 H), 3.84 - 3.96 (m ] 1s
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2 H, 3.78 (d, 1 H, 3.44 - 3.55 (m 1 H, 3.33-3.44(m 1H),
2.56 - 2.69 (m 1 H, 2. 02 - 2.39 (m 3 H, 1.80- 1.96 (m 1 H) ,
1.52 - 1.0 20my02%54H), 1.49 (s, 3 H, 1.36 - 1.47 (®CTEP2010/005366 0. 80
(s, 3 H (continued) WD 2011/029547Pg&4/ EP2010/ 005366 59

LC- M5(ESI POS): 581.91 (MH+) [a]D25 = + 188.3 (c = 0.53, CHC13)

10

15

20

25

Procedure for the preparation of the compounds of the invention
According to a particular embodiment of the present invention, the
compounds of the invention may be prepared according to different routes
described in scheme, depending on the substituents R1, R2, X and Y.

Route Al - reaction of compounds of general formula (IV) with
N-tetrahydropyranyl hydroxylamine (HO-NH-THP), to prepare a compound of
formula (V) can be conveniently conducted in a protic solvent such as EtOH
at a temperature ranging from 80 to 100 °C. The THP protecting group is
directly cleaved in the reaction conditions.

These compounds may be further functionalized with alkyl halides, acyl
halides, isocyanates, carbamoyl chlorides or sulphonyl chlorides using method
readily apparent for those skilled in the art (J. Med. Chem., 379-388, 1995;
J. C. S. Chem. Comm., 256-257, 1985), to give compounds of general formula
(VD). These reactions are usually carried out in a solvent such as
dichloromethane (DCM) or tetrahydrofuran (THF) and proceed at a temperature
range from room temperature (RT) to reflux. A base such as triethylamine or
diisopropylethylamine may be required to promote the reaction. The reaction
with aryl halides may be performed under the known copper catalyzed
N-arylation of isoxazolidine (Bioorg. Med. Chem. Lett., 2834, 2005). The
acetyl ester may be easily hydrolyzed using standard conditions for the
deacetylation of alcohols, treating for example the compound with a base such
as sodium or potassium hydroxide or potassium carbonate in a suitable solvent
(e.g. methanol or ethanol). This reaction usually proceeds at RT over a period
of 1 to 5 hours leading to compounds of general formula (VI).

Compounds of general formula (IV) may be conveniently prepared
according to standard procedures reported in the literature. For instance they
may be prepared by treatment of compounds of general formula (III) with a

base such as potassium acetate. This reaction is usually performed in a suitable



1H NMR (300 MHz, DMBO- d6) ppm 7.57 (d, J=8.22 Hz, 1 H, 7.53 (d,

J=2.05 Hz, 1 H), 7.27 (dd, J=8.22, 1.76 Hz, 1 OH C H), 7.25 (dd,
J=9.98, WOROHA2989 HO 40* 65% 1 H), 6.30 (dd, J=10. 12PCT/EP201605386 H) ,

6.12 (s, 1 H), 548-08580(m1|31)7 5. 44 (dd, J=4.25, 1.32 Hz, 1
H),473(t J=4.84 He, 4.01 - 4.28 (m 2 H, 3.86 - 4.03 (m 2

(m’ 1 H) 703 égolka%éggﬁ gdltﬁf%lforglag%‘h% %ng}%( aﬁm:gty&"éa)lly Brc?cSeeds at g’ 45

temperature range from 80 to 110°C, over a period of 0.5 to 4 hours.
Compounds of formula (III) may be readily prepared from known
compounds by methods well known to those skilled in the art, starting from
5 compounds of general formula (II) (J.Med. Chem. 1982, 25, 1492-1495).
Route A2 - alternatively, the compounds of general formula (VI) may
be prepared starting from the reaction of a compound of formula (VII) with a
compound of formula (X) in the presence of paraformaldehyde, using known
procedures for the isoxazolidine formation, by cycloaddition of nitrones
10 (J. Med. Chem., 25, 1492-1495, 1982). The reaction is conveniently carried
out in a protogenic solvent, such as ethanol, at temperatures ranging from 80
to 100°C. Hydroxyl amine of formula (X) are either commercially available or
may be easily prepared using procedures well known for those skilled in the
art, for example by reducing an oxime with a reducing agent, such as borane
15 pyridine complex (J. Med. Chem., 40, 1955-1968, 1997) or by reaction of
O-tetrahydropyranyl hydroxylamine with a suitable alkylating agent such as
alkyl halides (Chem.Pharm.Bull., 46, 966-972, 1998).
The compounds of formula (VII) may be prepared hydrolyzing the
compounds of formula (IV). This reaction is preferably carried out by
20  subjecting compounds (IV) to the action of an enzyme, such as immobilized
Lipase from Candida Antarctica (Sigma Aldrich) (Tetrahedron, 50,
13165-13172, 1994).
Route A3 - compounds of general formula (VIII) may be prepared
starting from the reaction of a compound of formula (VII) with HO-NH-THP.
25  This reaction may be conveniently conducted in dioxane or in a protic solvent
such as EtOH at a temperature ranging from 80 to 100°C. The THP protecting
group is directly cleaved in the reaction conditions. The obtained (VIII) can be

conveniently and selectively protected by treatment with dihydropyran in a



.79 - 1.96 (m 111), 1.52 - 1.71 (m 3 H), 1.49 (s, 3 H), 1.39 -
.47 (m 1 H, 0.80 (s, 3 H LC- MS(ESI PCS): 548.19  ( MH+) [ a] D25
+ 176. WOQOH/Q9E3, CHCL13) | HNVR (300 MHz, DMSO- PCORP2@IB)03306n 7. 14 -
.41 (m 5H, a 6.30 (dd, 1 H, 6.138(s, 1 H, 40 HO O 61%5.50- 5.81
m 1 H, 544 (dd, ee O 1 H), 4.48 - 4.82 (m 1 H), 4.03 - 4.29 (m 2

1
H, 3.85 shitable%&%eﬁpluél ISQ D€M7§r ﬁlﬂ?,]at 'fgmperatﬁreélﬁroin §°é7to(lm", t]o BP)taiI”l3 .35 -

compound of formula (IX). The reaction is complete in time ranging from 0.5 to

SN PR

3 hours. Compounds of formula (IX) may be further functionalized with alkyl
halides, acyl halides, isocyanates, carbamoyl chlorides or sulphonyl chlorides
5 as described in Route Al. The THP protecting group can be easily removed by
treating the protected intermediate with HCI in a suitable solvent, such as THF
or dioxane. This reaction usually proceeds at RT over a period of 1 to 15 hours
leading to compounds of general formula (VI).
Route A - conversion of the hydroxyl group of 2-hydroxy acetyl moiety
10 at position 6b of compounds of general formula (VI) into a leaving group
(LG) of compounds of general formula (XI) can be carried out by treating
compounds of formula (VI) with methanesulfonyl chloride or
p-toluenesulphonyl chloride (March’s, “Advanced Organic Chemistry”,
Wiley-Interscience), in a suitable solvent, such as pyridine. This reaction is
15  usually performed at RT over a period of 1 to 5 hours.

The LG of compounds of general formula (XI) may be easily displaced by
nucleophiles such as halide anions, alcohols, thiols, thioacids, amines, amides and
carbanions (J. Org. Chem., 1042, 1999; J.Steroid.Biochem.13, 311-322, 1980), to
obtain compounds of general formula (I) and (I’) wherein R1=(CH,),-Z-(CH;),-

20 R4, wherein n=0, Z and R4 are as defined above. The reaction is usually
performed in a suitable solvent, such as DCM, THF or dimethylformamide (DMF),
in a range of temperature from 0 to 80°C over a period of 1-5 h and may be
promoted by a base such as sodium or potassium carbonate or sodium hydride. The
obtained product may be further functionalized modifying the moiety introduced

25 by the described nucleophilic substitution reaction.

Route B - reaction of compounds of formula (VI) under well known
oxidation conditions to obtain the intermediates of general formula (XII). This

reaction is usually performed in open air at room RT over a period of 12 to 48



3.42 (m 1 H, 2.57 - 2.71 (m 1 H, 2.03 - 2.40 (m 3 H), 1.80 -
1.96 (m 1 H), 1.53 - 1.73 (m 3 H), 1.49 (s, 3 H), 1.39 - 1.47 (m 1
H), 0.80 wWe,208/02054H) WO 2011/ 029547PCT/ EP2010/ 005366 6@CAEPRh10leBOH €-
71% LC- MS(ESI POS): 544.00 (MH+) [O(. ]1)3@5 +175, 8(C0. 50, CHC13) 11-1 NMR

(300 MHz, DMBO- d6) ppm7.26 (d, 1 H), 7.18 (m 2 H), 6.85 (m 2 H), 6.30
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or more equivalents of an acid activating agent such as
carbonyldiimidazole. The reaction is usually performed in a suitable polar
solvent such as DMF, in a range of temperature from 0 to 80°C over a period
of 1-2 hours. The activated acid may be reacted with a nucleophile, such as
10  alcohols, thiols, thioacids and amines. The reaction may be promoted by a
base such as sodium or potassium carbonate, sodium hydride and proceeds at a
temperature ranging from 0 to 20°C over a period of 1 to 24 hours.
Alternatively, the intermediates of formula (XII) may be converted into
the corresponding acyl chloride under well known conditions, using oxalyl
15  chloride in a suitable solvent such as DCM. The activated intermediate may be
reacted with a nucleophile such as alcohols, thiols, thioacids, amines and
carbanions such as alkyl, aryl and heteroaryl cuprates or other metallorganic
compounds reported in the literature, to be suitable for the conversion of acyl
chlorides into the corresponding ketones.
20 Route B2 - conversion of intermediates of formula (XII) into compounds
of general formula (XIII), derived from reaction of acid (XII) with
carbonyldiimidazole, followed by reaction with the sodium salt of thioacetic
acid and/or hydrogen sulphide anhydrous. The reaction is usually performed
adding the solution of the preformed salt in the reaction solvent to the solution
25 of the activated acid at a temperature ranging from 0 to 20°C. The thioacid
intermediate (XIII) readily formed is in situ reacted with an alkylating reagent,
such as bromoalkanes, leading to thioesters of general formula (I) and (I°)

wherein R1=(CH;),-Z-(CH,),--R4, wherein n=0, Z=S and R4 is as defined



3 H, 1.49 (s, 3 H, 1.40 - 1.47 (m 1 H, 0.80 (s, 3 H (continued) WO
2011/ 029547PCT/ EP2010/ 005366 61 43 OH Cl HO' ci ee F 60%

LC- M5( ESIWOS) 1120835499 (M—I+) [ a] D25-}-168. 4(c=0.57, CHCL3pcihirbio(:36€ Mz,
DVMSO- d6) ppm 7.42 - 53(m 2 H, 73,5(dd 1 H, 7.26 (d, 1H) 6. 30
(dd, 1 H, 6.12 (s, 1 H), 5.50 - 5.80 (m 1 H) ,542(dd1 , 4.60 (t, 1
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5-50 - 5. fBiheMmddifed. %of}%xanﬂo%, the reaction of these compounds in which R4 is
5 chloromethyl with potassium iodide, followed by treatment with silver fluoride,
may allow the preparation of compounds of formula (I) and (I’) in which
R4=fluoromethyl. These reactions are well known to those skilled in the art
(J. Med. Chem., 37, 3717-3729, 1994).

Route C - reaction of the intermediates of general formula (IV) with
10 hydroxylamines of formula (X) in the presence of paraformaldehyde using
known procedures for the isoxazolidine formation by cycloaddition of
nitrones. The reaction is conveniently performed in a protogenic solvent, such
as ethanol. The reaction is conveniently carried out at high temperature, for
example from 60 to 85°C and leads to compounds of general formula (I) and

15 (I’) wherein R1=(CH,),-Z-(CH,),--R4, wherein n=1, Z=0 and R4=Ac.

The intermediates of general formula (XIV) may be prepared by treating
compounds of general formula (I) and (I’) wherein R1=(CH,),-Z-(CH;),:-R4,
wherein n=1, Z=0, R4=Ac and X=H, with methanesulfonyl chloride in a suitable
solvent, such as DMF, in the presence of a base, such as pyridine. The reaction

20 proceeds at a temperature ranging from 80 to 100°C over a period of 1 to 5 hours.

Reacting compounds of formula (XIV) under well known conditions for
the preparation of chlorohydrine starting from the corresponding alkene, it is
possible to obtain compounds of general formula (I) and (I’) wherein
R1=(CH,),-Z-(CH,),-R4, wherein n=1, Z=0O, R4=H and X=Cl. The reaction

25 involves the use of a chlorinating agent, such as N-chlorosuccinimide or
dichloro-5,5-dimethylhydantoin, and is promoted by an acid such as
perchloric acid. The reaction is usually carried out in a polar solvent such as

THF, in a range of temperature from 0 to 20°C over a period of 1 to 4 hours.



(dd, 1 H, 4.57 - 4.77 (m 1 H, 3.99 - 4.26 (m 2 H), 3.89 (d, 1 H),
3.83 - 3.95(m 1 H), 3.75 (d, 1 H, 3.43 - 3.60 (m 1 H), 3.34 -
3.43 (m VWoMp11/@2987 - 2.69 (m 1 H), 2.04 - 2.36 (m PCT/ER264p/005B6s7@ 8 -
1.99 (m 1 H, 1.52 - 1.72 (m 3 H411.49 (s, 3 H, 1.38 - 1.48 (m 1

H, 0.80 (s, 3 H (continued) WO 2011/029547PCT/ EP2010/005366 62 45 HO
R R G T g RN O P
4 60 - avgpe oot Gnghithy fiofhe qea(Poflioh Bk alshpls fregfinbgigg -
£ 32 (0 oIy Bl Syt uifyorclifle i 1)
1.34 - 142(Bht Luth asGnBfhdidl ot Ebhanol. This reaction usually proceeds at low

5 temperature, ranging from 0 to 20°C, over a period of 0.5 to 2 hours.

Route D — reaction of the intermediates of general formula (VI) with acyl
chlorides, using procedures well known for those skilled in the art. The reaction
is conveniently performed in DCM as solvent in the presence of a base such as
triethylamine, at room temperatures over a period of 20 to 50 hours. This

10 procedure may allow the preparation of compounds of formula (I’) wherein
R1=(CH,),-Z-(CH,),--R4, wherein n=1, Z=0, R4 are as defined above.

Route E — one pot procedure for the synthesis of compounds of general
formula (XV) and subsequent cycloaddition reaction to afford compounds of general
formula (I’). The first step of this procedure entails the formation of the

15  corresponding mesylate at C21, starting from the intermediate (VII), by the well
known conditions with mesyl chloride and N,N-diisopropylethylamine (DIPEA) in
dry acetonitrile. Then, introduction of fluorine atom can be conveniently performed
by in situ addition of tetra-n-butylammonium fluoride (TBAF) and KI and heating
over a period of 8 to 20 hours. Cycloaddition reaction of the obtained intermediate

20 (XV) with hydroxylamines of formula (X) in the presence of paraformaldehyde,
under the known conditions described in Route C, lead to the formation of
compounds of general formula (I’), in which R1 =CH,-F and R2 as defined above.

Advantageously, the compounds of the invention may be administered
for example, at a dosage comprised between 0.001 and 1000 mg/day,

25 preferably between 0.1 and 500 mg/day.

When they are administered by inhalation route, the dosage of the

compounds of general formula (I) and (I’) is advantageously comprised

between 0.01 and 20 mg/day, preferably between 0.1 and 10 mg/day.



LC- M5(ESI POS): 538. 13 (M) [ 4325=+129. 2( Q0. 2 CHC13) 1H NWVR
(300 MHz, DMBO dé) ppm7.26 (dd, 1 H, 6.36 - OH 6.47 (m 2 H), 6.30
(dd, 1 HWwo 2bi@/0265407 - 6.17 (m 1 H), 5.51 - 46 04, 7" OPCT/EP2@0/00866 0 5. 80

(m 1 H), 5.47 (dd, 1 H, 00 4.63 424.87 (m 1 H), 4.21 - 4.32 (m 1
H, 4.11 -4.20 (m 1 H), 4.00 (dd, 1 H, 3.92 (d, 1 H), 3.78 (d, 1
H, 3.42 - 3 ﬂeferagf?, &w'_')cbm?i)'o?ﬁ%d's 8 the (Mvehtith alone or combined with

other active ingredients may be administered for the prevention and/or
treatment of any obstructive respiratory disease such as asthma, chronic
bronchitis and chronic obstructive pulmonary disease (COPD).

5 However the compounds of the invention may be administered for the
prevention and/or treatment of any disease wherein the decrease in the
number, activity and movement of inflammatory cells is involved.

Examples of such diseases include: diseases involving inflammation such
as asthma and other allergic disorders, COPD, acute rhinitis; reverse acute
10 transplant rejection and acute exacerbations of selected autoimmune disorders,
graft-versus-host disease in bone-marrow transplantation; autoimmune disorders
such as rheumatoid and other arthritis; skin conditions such as systemic lupus
erythematosus, systemic dermatomyositis, psoriasis; inflammatory bowel
disease, inflammatory ophthalmic diseases, autoimmune hematologic disorders,
15 and acute exacerbations of multiple sclerosis; kidney, liver, heart, and other
organ transplantation; Behget's acute ocular syndrome, endogenous uveitis,
atopic dermatitis, inflammatory bowel disease, and nephrotic syndrome;
Hodgkin's disease and non-Hodgkin's lymphoma, multiple myeloma and chronic
lymphocytic  leukemia (CLL); autoimmune hemolytic anemia and
20 thrombocytopenia associated with CLL; leukemia and malignant lymphoma.
Preferably the compounds of the invention may be administered for the
prevention and/or treatment of respiratory diseases such as from mild to acute
severe conditions of asthma and COPD.
The present invention will now be further described by way of the

25 following non-limiting examples.



2.57 -
1.52 -

2.63 (m 1 H), 2.02 - 2.26 (m 3 H), 1.79 - 1.98 (m 1 H
1.70 (m 3 H), 1.48 (s, 3 H), 1.38 - 1.47 (m 1  H), 0.80

(s, 3

H  (contwoued)o29M0 2011/ 029547PCT/ EP2010/ 005366 63 47 @HTHPIANeNcee 58%
LC- M5( ESI POS) : 528. 11 (MH+) [a] D25=+16343(c=0. 50, CHC13) 111 NVR (300 Mz,
DVSCd6) ppm 7.26 (dd, 1 H), 7.02 - 7.20 (m 4 H), 6.30 (dd, 1 H), 6.13 (s,

1H,

(m 2 H,
H, 3.34 - 3.43 (m 1 H), 2.54-2.68(m 1H, 2.28 (s, 3 H, 2.02 -

(m 3 H), 1.82 - 1.97 (moal H), 1.51 - 1.6%{m 3 H), 1.49 65, 3 H, 1.35 -

1.48 (m 1 H), 0.80 (So3
+ 124.7 (c = 0.2,
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Preparation of acetic acid 2-((10R,13S,17R)-17-acetoxy-10,13-
dimethyl-3,11-dioxo 6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopentaja]phenanthren-17-yl)-2-0xo0-ethyl ester (intermediate 2)

To a suspension of acetic acid 2-((10R,13S,17R)-17-hydroxy-10,13-
dimethyl-3,11-diox0-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-3H-
cyclopenta[a]phenanthren-17-yl)-2-oxo-ethyl ester (intermediate 1) (2 g,
4.99 mmol) and p-toluene sulphonic acid (PTSA) (200 mg, 1.051 mmol) in
acetic acid (5 ml), at 0°C, trifluoroacetic anhydride (5 ml, 35.4 mmol) was
slowly added over 10 minutes period. After stirring at 0°C for 20 min, the
reaction mixture was stirred at RT for 3 hr.

The reaction mixture was poured in ice/water (130 ml) and the resulting
mixture was extracted with DCM (2 x 100 ml) and AcOEt (2 x 100 ml). The
combined organic extracts were dried over anhydrous NaySO4 and
concentrated. The crude product was purified by flash chromatography on
silica gel, in gradient elution from DCM to DCM AcOEt 50: 50 to give the
title compound (2.64 g, quantitative yield).

LC-MS (ESI POS): 445.2 (MH+)

Preparation of acetic acid (10R,11S,13S,17R)-17-(2-acetoxy-acetyl)-
11-hydroxy-10,13-dimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-
dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester (intermediate 3)

To an ice cooled solution of (intermediate 2) (2.64 g, 5.97 mmol) in
THF (15 ml) and MeOH (15.00 ml), sodium borohydride (221 mg, 5.84 mmol)

was added in portions over a period of 2.5 hr. The reaction mixture was

5.51 - & 72 (1 H, 544 (dd, 1 H, 4.67 (br. s., 1 H, 4.10 - 4.27
3.9 P4 H, 3.83(d, 1 H, 3.74 (d, 1 H, 3.42 - 3.56 (m 1

2.25

[a] D25 =
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, 1.33-
11/ 029

(m 2 H, 1.84 (s, 3 H, 1.52 - 1.66 (m 3 H), 1.49 (s, 3
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with AcOEt (3 x 100 ml) and the combined organic layers were dried over
anhydrous NapSO,4 and concentrated. The crude material was purified by
flash chromatography on silica gel, in gradient elution from DCM to
DCM/AcOEt 40: 60 to afford the title compound (1.21 g, 45.6% yield).

'H NMR (300 MHz, CHLOROFORM-d) ppm 7.28 (d, 1 H), 6.30 (dd, 1
H), 6.05 (t, 1 H), 4.92 (d, 1 H), 4.69 (d, 1 H), 4.48 - 4.58 (m, 1 H), 2.75 - 2.91
(m, 1 H), 2.61 (m, 1 H), 2.37 (ddd, 1 H), 2.18 - 2.21 (m, 3 H), 2.09 - 2.28
(m, 3 H), 2.07 (s, 3 H), 1.74 - 1.98 (m, 3 H), 1.51 - 1.70 (m, 1 H), 1.48
(s,3H), 1.26 - 1.39 (m, 2 H), 1.11 - 1.19 (m, 1 H), 1.05 (s, 3 H)

LC-MS (ESI POS): 445.2 (MH+)

Example 2

Preparation of acetic acid 2-((6S,9R,10S,11S,13S)-6,9-difluoro-11-
hydroxy-10,13-dimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15-decahydro-3H-
cyclopenta[a]phenanthren-17-yl)-2-o0xo0-ethyl ester (intermediate 5)

To a solution of butyric acid (9R,10S8,11S,13S5,17R)-17-(2-acetoxy-acetyl)-
9-chloro-11-hydroxy-10,13-dimethyl-3-0x0-6,7,8,9,10,11,12,13,14,15,16,17-
dodecahydro-3H-cyclopenta[a]phenanthren-17-yl ester (intermediate 4) (2.48 g,
4.88 mmol) in anhydrous DMF (60 ml), under nitrogen atmosphere, potassium
acetate (3.83 g, 39.0 mmol) was added and the reaction mixture was stirred at
100°C for 1.5 hr. The cooled reaction mixture was poured into ice and brine (200

ml) and the aqueous layer was extracted with AcOEt (3 x 150 ml). The combined

organic extracts were washed with water and brine, dried over NaySO4 and

HO H), 6.30 (dd, 1 H, 6.12 (s, 1 H), 6.04 (s, 1 H, 5.48 - 5.74 48
ee 48% (m 1 H), 544 (dd, 1 H), 4.73 (t, 1 H, 4.38 (dd, 1 H,
- 4.0 201my02954H) , 4. 03 (dd, 1 H), 3.77 (s, 2 H), p8T342010/005386 50 (m

|k

.10

H, 2.57 - 2.68 (m 1 H, 2.13 - 2425 (m 2 H, 2.11 (s, 3 H, 1.89
2.



[cc] D25= + 49.55 (¢ = 0.35, MeOH) 1FINVR (300 Mz, DVBO-d6) ppm 7.51 and
7.54(dd, 1 H), 7.26 (dd, 1 OH H), 6.20 - 6.41 (m 3 H), 49 HO - oe€'

44% 6. 12 We,20lu/dH5475. 49- 5.74 (m 1 H),

4.81 (t,

L, 2 Bieneqotd i W d G 2o by iy Shgig RSP,

H) ,
H),

1.48
0.78

10

15

20

25

01,0

5.41 and 5. 45 (@dT/EP20dp/003B667 and

1H, 4.06 - 4.28 (m 2 H453.92  and 4.48 (dd, 1 H), 3.76 -
3.98 (m 1H, 3.39 - 3.52 and 3.00 - 3.15 (m 1 H), 3.33 - 3.41 (m

s?ébdwithout further purification.

'H NMR (300 MHz, DMSO-ds): ppm 7.29 (dd, 1 H), 6.99 (dd, 1 H),
6.29 (dd, 1 H), 5.98 - 6.15 (m, 1 H), 5.68 (dddd, 1 H), 5.56 (dd, 1 H), 5.10
(d, 1 H), 4.92 (d, 1 H), 3.98 - 4.23 (m, 1 H), 2.56 - 2.83 (m, 1 H), 2.26 - 2.44
(m, 3 H), 2.14 - 2.26 (m, 1 H), 2.09 (s, 3 H), 1.71 - 1.87 (m, 1 H), 1.55 - 1.65
(m, 2 H), 1.53 (s, 3 H), 1.15 (s, 3 H).

LC-MS (ESI POS): 421.97 (MH+)

Preparation of (6S,9R,10S,11S,13S)-6,9-Difluoro-11-hydroxy-17-(2-
hydroxy-acetyl)-10,13-dimethyl-6,7,8,9,10,11,12,13,14,15-decahydro-
cyclopenta[a]phenanthren-3-one (intermediate 6)

To a solution of (intermediate 5) (2.55 g, 6.06 mmol) in ethanol (100 ml),
Candida Antarctica Lipase (2 U/mg) (510 mg, 6.06 mmol) was added and the
reaction mixture was stirred at 37°C overnight. The reaction mixture was
filtered, washing with methanol, and the residue was purified by flash
chromatography on silica gel, in gradient elution from DCM/AcOEt 90:10 to
DCM/AcOEt 50:50, to afford 1.62 g of title compound (70.6% yield).

'"H NMR (300 MHz, DMSO-dg): ppm 7.29 (dd, 1 H), 6.87 (dd, 1 H),
6.29 (dd, 1 H), 6.09 - 6.17 (m, 1 H), 5.67 (dddd, 1 H), 5.53 (dd, 1 H), 4.77
(t, 1 H), 4.44 (dd, 1 H), 4.26 (dd, 1 H), 4.04 - 4.15 (m, 1 H), 2.56 - 2.79 (m,
1 H), 2.39 (dd, 1 H), 2.25 - 2.35 (m, 2 H), 2.09 - 2.25 (m, 1 H), 1.76 (td, 1 H),
1.55-1.66 (m, 2 H), 1.53 (s, 3 H), 1.17 (s, 3 H).

LC-MS (ESI POS): 379.99 (MH+)

Intermediates 7 and 8 listed in Table 1 were prepared as previously

described for intermediates 5 and 6, starting from intermediate 3.



0.81 (s,

DVBO- d6) ppm 7.79 (m 2 OH H),

3 H LC-MS (ESI PCS): 539. 12 ME+  1H NVR (300 Mz,
7.48 (m 2 H), 7.25 (dd, 1 H), 6.30
HO' --Nip 37%1 H), 5.49 - 5.82 (wCTAEPR)10/06B365\0. " \

(dd, 1 Hwotolid20si7
400 5.43 (dd, 1 H),

-4.11 (m 2 H),

3. 48
1.96 (m

10

1 H), 1.51 -

4.55 - 4.83 (m HeH),4.11 -4.21 (m 1 H, 3.93

3.74 - 3.94 (m 2 H),
(m 1 H, 257 - 272 (m 1 4,40, 2.07 - 2.35 (m 3 H,

3.48 - 3.65 (m 1 H), 3.35 -

1.76 -

Intermediate

Structure

Yield

Analytical

50%

LC-MS (ESI POS):
385.45 (MH+)

'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.32
(d, 1 H), 6.74 (dd, 1 H), 6.29
(dd, 1 H), 6.03 (t, 1 H), 5.02 (d,
1 H), 4.88 (d, 1 H), 4.36 - 4.51
(m, 1 H), 2.55 - 2.73 (m, 1 H),
221 -2.54 (m, 5 H), 2.19 (s, 3
H), 2.05 - 2.18 (m, 1 H), 1.66
(dd, 1 H), 1.51 (s, 3 H), 1.28 (s,
3 H), 1.04 - 1.44 (m, 4 H)

94%

LC-MS (ESI POS): 343.2
(MH+)

'1H NMR (300 MHz, DMSO-
de) ppm 7.34 (d, 1 H), 6.83 (dd,
1 H), 6.16 (dd, 1 H), 5.92 (t, 1
H), 4.80 (d, 1 H), 4.74 (t, 1 H),
4.42 (dd, 1 H), 4.23 (dd, 1 H),
4.15-4.23 (m, 1 H), 2.53 -
2.67 (m, 1 H), 2.43 (dd, 1 H),
1.94 -2.39 (m, 5 H), 1.42 -
1.48 (m, 1 H), 1.39 (dd, 1 H),
1.17 (s, 3 H), 0.74 - 1.33 (m, 5

Example 3

+ H’;l/%o (CH0)n
OH = EtOH refiux

Preparation of (4aR,5S,6aS,6bR,9aS)-8-Furan-3-ylmethyl-5-

hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-

4a,4b,5,6,62a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthren-2-one (compound 9)

A mixture of (intermediate 8) (100 mg, 0.292 mmol), N-(furan-3-

ylmethyl)hydroxylamine (33 mg, 0.292 mmol) and paraformaldehyde (50 mg,



1.72 (m 3 H, 1.49 (s, 3 H), 1.38 - 1.47 (m 1 H, 0.80 (s, 3H WO
2011/ 029547PCT/ EP2010/ 005366 65 51 HO O ee OH O (:)"Nr\ - t_r 78% LC MS
(ESI POS)WO208/@854vH+ 1H NVR (300 MHz, DMBO-d6) ppm 7. 2@CEdtk201/0b8366 6. 30
(dd,lH) 6.14 (d, 1H) 6.09 - 613@m1H) 598(dq 1 H, 5.49 - 5.77
(ml , 5.44 (dd, 1 H, 4.73 (t, 1 H, 4.34 (dd, 1 H, 4.11 - 4.22 (m 1

A ’584-01 39 iy i Ghgh®t 3 iy s’ Shisefle & st G Mol T Moel
11 o g shanbig e shahe resphug whsuli b ubbredydfy EIPEG 0 %%é?%“’d
(20725, 55 WPl GoflpSina T BGJI, (300 ke, VO ) pprm 8 a1 0 o1
2_1 fsa 24 | PR WW%‘S%I&“@R@W%@W ¥ Pz s,
i, 3t imad 10,125 656 Gy o440 1 MBI 1 %0
8456 LE sy %@1%%92%2%@?%%%% R ERCIEN R SCHIE iy
6 12 L B LPEED). LG8y £, PRy %442?65’9?%3( 158, o QR | % )
H 345}11(74152%99591 H)H)32Qg (ddyg émHk H)? 1769((%31 kp 1. 65691 @é (n~iL i*Hf 3.33
m
(m 3 H.1.4949 6%(m3 41p), 14472(s§@dH)1th D284k S1 1D, @9&65@'11!710

10 LC-MS (ESI POS): 468.18 (MH+)

The compounds listed in Table 2 were prepared as previously described
for compound 9, by cycloaddition of intermediate 6 or & with suitable
hydroxylamine.

Final compounds were purified by silica gel column chromatography or

15 preparative HPLC.
Table 2

Compound Structure Yield Analytical
LC-MS (ESI POS): 478.37
(MH+)

'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.24
- 7.40 (m, 5 H), 7.25 (d, 1 H),
6.31 (dd, 1 H), 6.06 (t, 1 H),
439 - 4.56 (m, 1 H), 4.20 -
39% 436 (m, 1 H), 3.99 (dd, 1 H),
3.89 (d, 1 H), 3.83 (d, 1 H),
3.36 - 3.64 (m, 2 H), 2.84 (t, 1
H), 2.51 - 2.70 (m, 1 H), 2.37
(ddd, 1 H), 2.17 - 2.29 (m, 1
H), 2.03 - 2.17 (m, 2 H), 1.98
(dd, 1 H), 1.64 - 1.85 (m, 1 H),
1.50 - 1.61 (m, 1 H), 1.47 (s, 3
H), 1.08 - 1.37 (m, 4 H), 0.95
(s, 3 H)

10

(continued)



At ee 54% LC M5 (ESI

PCS) :

1H NWVR (300 MHz, DMSO d6) PPm 7.83 -
7.51 (m SOHMp11/02923 (dd, 1 H),

H),

597.07 M# [oci025= + 144.2 (c

7.99 (m 2 H,
6.30 (dd, 1 H),

7.51 (s, 1 H),

= 0. 28, CHC13)
7.43 -
6. 12 PC3/EP2016H005366 51 -

5.74 (m 1 H), 5.43 (dd, 1 H), 4.37 (d481 H), 4.13 - 4.22 (m 1 H), 4.09
(d, 1 H, 4.00 (d, 1 H, 399(d 1 H, 3.49 - 3.64 (m lH) 3.37 - 3.47
(m 1 H,—2-56--268(m 1 H) ,208 2 34 (m 3 H) 1 199 (m 1 H),
1.51 - 1/68 (m 3 H), 1.49 (s, 3 H),|1.39 - 1.47L Msl(ﬁﬁl RORY $84.1% |1
WO 2011/ Q29547PCT/ BEP2010/ 005366 67 55 OH HO M I|LMH®) wewr 0 23% LC- MS| ( ESI
POS): 583.2 M+ [a]|D25= + 146 (c = 0|2, CHC13) ||| NW R (300 MHz, DVSO- d6)
ppm 7.58|(dd, 1 H),| 7.41 (dd, 1 H), V.33 (t, 1|HH 7NMR(dd(300 H) MH, 30
(dd, 1 H), 6.13 (s,/ 1 H), 5.51 - 5.77 (m 1 H),| CHEORCGRORM-&) pprth. 738 (t, 1
H, 4.13|- 4.24 (m H, 4.06 (|ddd, 4 1) 7.3 &8 1(H), 114,
3.89 (dd,| 1 H), 3.4 3.37 - 3.4@d(m)17w_ dg ﬁﬁ% @330(m 1
H, 2.13!- 2.33 (m B (m 1H),(gi 1.49
(s, 3 H) 1.44, - 1. (s, 2%%H) 96 ( 1\}1@5 5 (ES
PUS): 533.1 [ a] 0.16, CHCI3 |
DIVBOdG m 7.26 i, 1 H, 6. 81 (m
1 H, 5?42p(d, 1 H§ . k10 -H)4 29 435013 6. 4 H),(
3.92 (dd,| 1 H, 3.74 (d, 1 H, 3.51 (d, 1 H, 3. 232763 +3-513]34 -
3.40 (m |1 H, 2.5 -2.71 (m 1 H, 2.29 (s, 3 @71Qn,113H) 223?1?d ddm! 1), 1) |
2.13 (s, |3 H, 2.02 - 2.10 (m 1 H),|{1.80 - 1.9%2.03 229m, 31H52.99 (dd68 (m
3 H, 1.49 (s, 3 H)|, 1.38 - 1.47 (m |1 H), 0.80 (&), AH0 -WB2 (m, 3 H),
2011/ 029347PCT/ EP2Q10/ 005366 68 LC- M5 (ESI RASY7 (§R 1811 N6+dd, 1[}@)], D25= +
175.6 (c|= 0.2, MeOH) 1H NVR (B0O0 MHz, D4 96)) ppm 7.72 - 796
LC-MS (ESI POS): 520.10
(MH+)
'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.21
-7.33 (m, 1 H), 7.15 (dd, 1 H),
7.11 (dd, 1 H), 7.02 (dd, 1 H),
33% 6.44 - 6.50 (m, 1 H), 6.40 (dd,
12 1 H), 5.41 (dddd, 1 H), 4.23 -
, 4.53 (m, 1 H), 4.23 - 4.51 (m,
F 1 H), 4.07 (dd, 1 H), 3.96 (d, 1
H), 3.90 (d, 1 H), 3.33 - 3.66
(m, 2 H), 2.85 (t, 1 H), 2.20 -
2.67 (m, 4 H), 1.93 - 2.22 (m,
1 H), 1.62 - 1.92 (m, 2 H),
1.54 (s, 3 H), 1.42 - 1.57 (m, 2
H), 0.95 (s, 3 H)
(continued)
5

10



OH (m 2 H), 7.45 - 7.60 (
011, -4010 2, schnne 75% 1 5.51 - 5.74 (m 1 H), 5.44
(d, 1 H),wo201/02%4¢0br. s., 23 (m 3 HpPCTAEPWOAIBSO6 (m 2
H, 3.47 - 3.63 (m 1 H), 3.36- 3.4739(m 1 H), 3.18 (s, 3 H, 2.63
(br. s., &—H-—2-05 2 26 ¢ H—1-81 95 b oty 1. 72
(m 3 ' |H, 1.40 (s, 3 1. 1.38 - 1147 (m |[LGMSolad ROS)%; #5976 | \vs
(ESI POS): 580. 46 VH+ (MH+)

7.25 (d, 1 H, 6.30 (dd, 57

~I3
o
H
N
~~
%
H

'H NMR (300 MHz, DMSO-
d6) ppm 8.36 - 8.55 (m, 2 H),
7.68 (dt, 1 H), 7.34 (ddd, 1 H),
731 (d, 1 H), 6.17 (dd, 1 H),
5.94 (t, 1 H), 4.70 (d, 1 H), 4.54
-4.67 (m, 1 H), 4.15 - 4.40 (m,
1 H), 3.97 d, 1 H), 3.75 (d, 1
H), 3.66 - 4.07 (m, 2 H), 3.44 -
3.63 (m, 1 H), 3.30 - 3.44 (m, 1
H), 2.53 - 2.64 (m, 1 H), 2.22 -
2.43 (m, 1 H), 1.91 - 2.21 (m, 3
H), 1.41 - 1.76 (m, 5 H), 1.38
(s, 3 H), 1.01 - 1.15 (m, 1 H),
0.97 (dd, 1 H), 0.79 (s, 3 H)
LC-MS (ESI POS): 468,09
(MH+)

1H NMR (300 MHz, DMSO-
d6) ppm 11.85 (br. s, 1 H),
7.50 (d, 1 H), 7.31 (d, 1 H),
6.17 (dd, 1 H), 5.93 (s, 1 H),
18% 4.70 (d, 1 H), 4.55 - 4.67 (m, 1
H), 4.28 (br. s., 2 H), 4.13 -
4.37 (m, 1 H), 3.91 -4.02 (m, 1
H), 3.54 - 4.01 (m, 2 H), 3.33 -
3.52 (m, 2 H), 2.54 - 2.62 (m, 1
H), 2.25-2.36 (m, 1 H), 1.92 -
2.12 (m, 4 H), 1.49-1.76 (m, 4
H), 1.39 (s, 3 H), 0.91 - 1.13
(m, 2 H), 0.81 (s, 3 H)

LC-MS (ESI POS): 468,09
(MH+)

13 N 7%

14

'H NMR (300 MHz, DMSO-
d6) ppm 11.85 (br. s.,, 1 H),
7.50 (d, 1 H), 7.31 (d, 1 H),
6.17 (dd, 1 H), 5.93 (s, 1 H),
30% 4.70 (d, 1 H), 4.55 - 4.67 (m, 1
H), 4.28 (br. s., 2 H), 4.13 -
437 (m, 1 H), 3.91 - 4.02 (m, 1
H), 3.54 - 4.01 (m, 2 H), 3.33 -
3.52 (m, 2 H), 2.54 - 2.62 (m, 1
H), 2.25 - 2.36 (m, 1 H), 1.92 -
2.12 (m, 4 H), 1.49 - 1.76 (m, 4
H), 1.39 (s, 3 H), 0.91 - 1.13
(m, 2 H), 0.81 (s, 3 H)
(continued)

15




120.8 (¢ = 0.2 CHCL13) 1H NVR (300 Mz, DVSO- d6) ppm
( .33 - 7.45(m 2 OH H, 7.18 - 7.33 (m 2 H),
(d, 1 H, 58 01. \ 0 93% 6PBU/EPAC/0I53H, 6.12

H, 5.44 50(dd, 1 H, 4.70 (br. s., 1 ,

23 A—1H—3-95 4 10 {m-—2 ——H—3-88 (m
m 1H), 3.34 - 846 (m| LS BSIROS): 5" 67 (m | 1

'H NMR (300 MHz, DMSO-
d6) ppm 7.30 (d, 1 H), 6.48 (d,
1 H), 6.37 (d, 1 H), 6.16 (dd, 1
H), 5.93 (s, 1 H), 4.70 (br. s., 1
H), 4.15 - 4.35 (m, 1 H), 4.28
30% (d, 1 H), 3.99 (d, 1 H), 3.96 (d,
1 H), 3.79 (d, 1 H), 3.15 - 3.41
(m, 2 H), 2.38 - 2.50 (m, 1 H),
221 - 238 (m, 1 H), 1.77 -
2.19 (m, 3 H), 1.67 (d, 2 H),
1.43 - 1.60 (m, 2 H), 1.38 (s, 3
H), 1.29 - 1.43 (m, 1 H), 0.98 -
1.11 (m, 1 H), 0.95 (dd, 1 H),
0.80 (s, 3 H)

LC-MS (ESI POS): 518.03
(MH+)

16

'H NMR (300 MHz, DMSO-
d6) ppm 7.51 - 7.60 (m, 1 H),
7.39-7.51 (m, 1 H), 7.28 (d, 1
H), 7.02 - 7.25 (m, 2 H), 6.78
30% (s, 1 H), 6.18 (dd, 1 H), 5.90
(s, 1 H), 4.66 (br. s., 1 H), 4.33
(d, 1 H), 4.20 - 427 (m, 1 H),
4.16 (d, 1 H), 3.43 - 3.61 (m, 1
H), 3.23 - 3.42 (m, 1 H), 2.39 -
2.50 (m, 4 H), 1.81 - 2.39 (m,
3 H), 1.37 - 1.79 (m, 5 H),
1.35 (s, 3 H), 0.78 (s, 3 H),
0.56 - 1.02 (m, 2 H)

LC-MS (ESI POS): 468.12
(MH+)

17

'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.36
(dd, 1 H), 7.25 (d, 1 H), 6.34
(dd, 1 H), 6.30 (dd, 1 H), 6.24
60% (d, 1 H), 6.05 (t, 1 H), 4.46 -
4.63 (m, 1 H), 4.42 (dd, 1 H),
4.11 (dd, 1 H), 3.90 (s, 2 H),
3.20-3.73 (m, 2 H), 2.88 (t, 1
H), 2.48 - 2.69 (m, 1 H), 2.36
(ddd, 1 H), 1.87 - 2.30 (m, 5
H), 1.64 - 1.84 (m, 2 H), 1.50 -
1.64 (m, 2 H), 1.47 (s, 3 H),
1.14 (dd, 1 H), 0.96 (s, 3 H)
(continued)

18




H, 2.06 - 2.31 (m 3 H), 1.87 - 2.02 (m 1 H), 1.52 - 1.70 (m 3 H),
1.49 (s, 3 H), 1.38 - 1.47 (m 1 H), 0.82 (s, 3H WO

2011/ 02954 DRAM/EPR010/ 005366 69  LC-MS (ESI POS): 554 PBE/EWRH0/0053K€] 025= +
174.0 (c = 0. 2, CHC13) 1H NVR (389 Mz, DVBO- d6) PPm 7.26 (dd, 1
H, 6.95 {e—1H—6-84{d HOP——esj—et—H)

Y 1 IO 1
59 01 ee|111 ' H64% H), 5.49 -

€S5+—¢€+ H) 630 lrh:L1 1 l_!)1 812 (51
5.74 (m 1 H), (LI\(ZHI\E)S (EST' POS): " 522.19

'H NMR (300 MHz,
o CHLOROFORM-d) ppm 7.29

- 7.45 (m, 5 H), 6.34 (dd, 1 H),
50% 6.09 (t, 1 H), 4.67 (d, 1 H),
4.55 (d, 1 H), 4.50 (d, 1 H),
448 (g, 1 H), 421 (d, 1 H),
3.29 - 3.89 (m, 3 H), 2.82 -
3.21 (m, 2 H), 2.03 - 2.77 (m,
7 H), 1.98 (dd, 1 H), 1.47 (s, 3
H), 1.37 - 1.84 (m, 4 H), 1.14
(dd, 2 H), 0.97 (s, 3 H)
LC-MS (ESI POS): 508.19
(MH+)

19

'H NMR (300 MHz, DMSO-
d6) ppm 7.31 (d, 1 H) 7.18 (m,
2 H) 6.84 (m, 2 H) 6.17 (dd, 1
H) 5.87 - 5.96 (m, 1 H) 4.69
(d, 1 H) 4.54 - 4.66 (m, 1 H)
423 - 434 (m, 1 H) 4.05 -
4.23 (m, 1 H) 3.65 - 3.95 (m, 6
H) 3.31 - 3.50 (m, 1 H) 2.54 -
2.67 (m, 2 H) 2.29 - 2.41 (m, 1
H) 1.99 (s, 3 H) 1.42 - 1.74
(m, 5 H) 1.38 (s, 3 H) 0.88 -
1.12 (m, 2 H) 0.79 (s, 3 H)
LC-MS (ESI POS): 388.12
(MH+)

0
20 40%

'H NMR (300 MHz, DMSO-
d6) ppm 7.31 (d, 1 H), 6.16
(dd, 1 H), 5.93 (s, 1 H), 4.48
50% (d, 1 H), 4.22 - 439 (m, 1 H),
4.10 (d, 1 H), 3.25 - 3.62 (m, 2
H), 2.68 - 2.90 (m, 1 H), 2.54 -
2.67 (m, 1 H), 2.23 - 2.42 (m,
1 H), 1.90 - 2.21 (m, 2 H),
1.41 - 1.90 (m, 4 H), 1.38 (s, 3
H), 0.96 - 1.22 (m, 2 H), 0.92
(dd, 1 H), 0.87 (s, 3 H)
(continued)
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d, 1 H, 4.10 - 4.24 (m 2 H),
. 3.58 (m 1 H, 3.35 - 3.46 (m 1
H, 2.58 wo2oid29s5s 1 H), 2.03 - m 3 H), 1.90prcT/EP2010985366n 1 H),
1.52- 1.72 (m 3 H), 1.49 (s, 3 H 2 (dd, 1 H, 0.81 (s, 3 H
42 [
42 [

LG M5 (ESHPOSS)—55 M- f 9 (e =02 cHCL )
NMR (300 |MHz ’ LC-MS (EST POS): 524.07
’ (MH-+)

5.45 (d, 1 H), 4.79 (t, 1 H), 4.
4.03 (m 1 H, 3.90 (d, 1 H, 3

1H

'H NMR (300 MHgz,
CHLOROFORM-d) ppm 7.25 -
7.40 (m, 5 H), 7.08 - 7.24 (m, 1
H), 6.35 (dd, 1 H), 6.09 (t, 1 H),
473 (d, 1 H), 441 - 4.57 (m, 1
H), 425 (d, 1 H), 3.33 - 3.78
(m, 2 H), 3.07 - 3.23 (m, 2 H),
2.95 -3.05 (m, 2 H), 2.51 - 2.71
(m, 1 H), 2.33 - 2.44 (m, 1 H),
2.03 - 2.32 (m, 3 H), 1.99 (dd, 1
H), 1.68 - 1.83 (m, 2 H), 1.64
(dd, 1 H), 1.47 (s, 3 H), 1.44 -
1.57 (m, 1 H), 1.10 - 1.25 (m, 1
H), 1.15 (dd, 1 H), 0.97 (s, 3 H)
LC-MS (ESI POS): 504.07
(MH+)

[¢)
2 23%

'H NMR (300 MHz, DMSO-
d6) ppm 7.59 (t, 1 H), 7.55 (s, 1
H), 7.26 (dd, 1 H), 6.40 (dd, 1
H), 6.30 (dd, 1 H), 6.12 (s, 1 H),
47% 5.63 (dddd, 1 H), 5.44 (d, 1 H),
4.70 (br. s., 1 H), 4.32 (dd, 1 H),
4.10 - 423 (m, 1 H), 4.01 (dd, 1
H), 3.76 (d, 1 H), 3.65 (d, 1 H),
3.30 - 3.55 (m, 2 H), 2.56 - 2.75
(m, 1 H), 2.02 - 2.29 (m, 3 H),
1.91-2.00 (m, 1 H), 1.50 - 1.78
(m, 3 H), 1.49 (s, 3 H), 1.42
(dd, 1 H), 0.81 (s, 3 H)

LC-MS (ESI POS): 508.18
(MH+)

23

'H NMR (300 MHz, DMSO-
d6) ppm 7.38 - 7.52 (m, 1 H),
7.17 - 7.37 (m, 3 H), 6.73 - 7.07
(m, 3 H), 6.16 (dd, 1 H), 5.92
31% (s, 1 H), 4.45 (d, 1 H), 421 -
4.33 (m, 1 H), 3.98 - 4.20 (m, 3
H), 3.26 - 3.41 (m, 2 H), 3.06 -
3.21 (m, 1 H), 2.85 - 3.04 (m, 1
H), 2.55 - 2.63 (m, 1 H), 2.20 -
2.38 (m, 1 H), 1.85-2.20 (m, 2
H), 1.41 - 1.77 (m, 5 H), 1.38
(s, 3 H), 0.99 - 1.14 (m, 1 H),
0.93 (dd, 1 H), 0.82 (s, 3 H)
(continued)

24




DVSO- d6) Ppm 7.55 - 7.64 (

H, 6.78 (s, 1 HO 63%H), 6.3
5.80 (m wWoHp11/02990A 5. 44 (d,
(m 1 H, 4.0 - 423 (m 2
m 1 H,—3-36—3-48 (m—1

gH), 1.82 - 2.41 (m 1 H. 1.

m 1H, 7.50 (d, 1 H, 7.13 OH - 7.37 (m 3
(dd, 1 H), 6.12 (s, 1 60 O '1 H), 5.50 -
2 - 4.83 (m ptTHP014/08366 4. 42

, 389 - 4.04 (m 2 H), 3.48 - 3.63
- 267 ({m-—1 Hr—210 2-35 (m
52 1 1.72 (hCMy EY ROP:, 59609

(MH+)

<
»
@ o

'H NMR (300 MHz, DMSO-
d6) ppm 7.12 - 7.33 (m, 6 H),
6.16 (dd, 1 H), 5.92 (s, 1 H),
4.69 (s, 1 H), 449 (d, 1 H),
24% 421 -4.35 (m, 1 H), 4.10 (d, 1
H), 3.42 - 3.53 (m, 1 H), 3.21 -
3.42 (m, 1 H), 2.54 - 2.71 (m,
5 H), 2.26 - 2.39 (m, 1 H),
1.84 - 2.14 (m, 3 H), 1.48 -
1.80 (m, 6 H), 1.38 (s, 3 H),
1.35 - 1.45 (m, 1 H), 0.98 -
1.13 (m, 1 H), 0.94 (dd, 1 H),
0.82 (s, 3 H)

LC-MS (ESI POS): 53821
(MH+)

25

'H NMR (300 MHz, DMSO-
d¢) & ppm 7.31 (d, 1 H), 6.82 -
6.90 (m, 2 H), 6.78 (dd, 1 H),
o 6.17 (dd, 1 H), 5.93 (s, 1 H),

oL . 427 (d, 1 H), 421 (d, 1 H),
26 .-\\'ACEO/ 9% 3.89 (d, 1 H), 3.85 (d, 1 H),

QOL 3.72 (s, 3 H), 3.70 (s, 3 H),
° 3.64 - 3.71 (m, 1 H), 3.29 -
3.54 (m, 2 H), 2.52 - 2.67 (m,
1 H), 2.22 - 2.40 (m, 1 H),
1.91 - 2.20 (m, 3 H), 1.50 -
1.81 (m, 4 H), 1.29 - 1.50 (m,
4 H), 0.99 - 1.13 (m, 1 H),
0.95 (dd, 1 H), 0.80 (s, 3 H)
LC-MS (ESI POS): 536.19
(MH+)

'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.34
(d, 1 H), 6.82(d, 1 H), 6.82 (d, 1
H), 6.74 (dd, 1 H), 6.39 (dd, 1
16% H), 6.13 (t, 1 H), 4.41 - 4.66 (m,
2 H), 4.13 - 433 (m, 4 H), 4.11
(d, 1 H),3.96 (d, 1 H), 3.89 (4, 1
H), 3.61 (br. s., 2 H), 2.48 - 2.73
(m, 1 H), 2.32 - 2.48 (m, 1 H),
1.90 - 2.28 (m, 3 H), 1.73 (br. s,
1 H), 1.64 (dd, 2 H), 1.47 (s, 2
H), 1.33 - 1.58 (m, 3 H), 1.02 -
1.21 (m, 2 H), 0.95 (s, 3 H)
(continued)

27




1.36 - 1.48 (m 1 H), 0.81 (s, 3H WD 2011/ 029547PCT/ EP2010/ 005366 70
LC-MS (ESI POS): 615.97 MH+ [a] 025 = + 185.7 (¢ = 0.2, CHCL13) 114 NVR
(300 MHz, WO 20DMB®4d6) PPm 7.75 (d, 1 OH H), 7.68 (d, PBCHEP270Bes36eld, 1
M), 7.25 (dd, 1 H), 6.30 61 HO 101 50%s¢dd, 1 H), 6.12 (s, 1 H), 5.49

0 -

228 (m [T 1, 5.9 - 410 (m ISR TN el

1
|I1 b e o \u, -’ II}, 4- 60
4.28 (m |1 H, 3.94 - 4.10 (m 2 H, 3.75 -
3.60 (m |1 (MH+)
"H NMR (300 MHz, DMSO-d6)

ppm 7.12 - 7.35 (m, 6 H), 6.30
(dd, 1 H), 6.11 (s, 1 H), 5.49 -
18% 576 (m, 1 H), 545 (d, 1 H),
4.55(d, 1 H),4.13 - 4.19 (m, 1
H), 4.16 (d, 1 H), 3.42 - 3.56 (m,
2 H),3.06 -3.20 (m, 2 H), 2.78 -
3.05 (m, 2 H), 2.55 - 2.68 (m, 1
H), 1.83 - 2.32 (m, 3 H), 1.51 -
1.70 (m, 3 H), 1.49 (s, 3 H), 1.41
(dd, 1 H),0.82 (s,3 H)

LC-MS (ESI POS): 496.28
(MH+)

28

'H NMR (300 MHz,
CHLOROFORM-d) ppm 7.16
- 7.28 (m, 3 H), 6.95 - 7.10
(m, 2 H), 6.31 (dd, 1 H), 6.06
(t, 1 H), 4.50 (q, 1 H), 4.26 (d,
1 H), 3.99 (d, 1 H), 3.78 - 3.97
(m, 2 H), 3.38 - 3.71 (m, 2 H),
2.51 - 2.68 (m, 1 H), 2.37 (m,
1 H), 2.03 - 230 (m, 3 H),
1.95 (dd, 1 H), 1.50 - 1.82 (m,
5 H), 1.47 (s, 3 H), 1.09 - 1.34
(m, 1 H), 0.95 (s, 3 H)

LC-MS (ESI POS): 546.31
(MH+)

V)
29 12%

'H NMR (300 MHz, DMSO-
d6) ppm 7.10 - 7.34 (m, 6 H),
6.29 (dd, 1 H), 6.11 (s, 1 H),
5.63 (dddd, 1 H), 5.44 (d, 1
H), 4.81 (t, 1 H), 4.51 (dd, 1
H), 4.14 - 422 (m, 1 H), 4.13
(dd, 1 H), 3.32 - 3.61 (m, 2 H),
2.54 - 2.71 (m, 4 H), 2.18 -
2.34 (m, 1 H), 2.03 - 2.18 (m,
1 H), 1.86 - 2.03 (m, 2 H),
1.69 - 1.86 (m, 2 H), 1.52 -
1.69 (m, 3 H), 1.49 (s, 3 H),
1.32 - 1.46 (m, 2 H), 0.82 (s, 3
H)

0,
30 60%

(continued)



3.37 - 3.47 (m 1 H), 2.58 - 2.68 (m 1 H), 2.08 - 2.25 (m 3 H,
6 - 2.00 (m 1 H, 1.51 - 1.72 (m 3 H, 1.48 (s, 3 H, 1.39 -
6 (WD 2011129540. 80 (s, 3 H) LC- M5 (ESI POS): 582PRT/EP201W605366

D25= + 171.5 (c 0. 2, CHC13) 5511 NWR (300 MHz, DIVSO d6) ppm
9 - 2—H) 41
0

-

.7
4
aI
.5
.3

7. F6—H—(m—2H-—F B S B I o S P'OS)" st
(dd,| 62 RO| 00 51% (
(MH+)

~

ONT R BR

IH NMR (300 MHz,
CHLOROFORM-d) ppm 7.18
- 7.28 (m, 2 H), 6.90 - 7.03
(m, 2 H), 6.31 (dd, 1 H), 6.05
60% (s, 1 H), 4.54 (d, 1 H), 4.46 -
4.55 (m, 1 H), 4.09 - 4.27 (m,
2 H), 4.11 (d, 1 H), 3.39 - 3.69
(m, 2 H), 2.59 (m, 1 H), 2.36
(ddd, 1 H), 2.19 (br. s., 1 H),
1.96 - 2.15 (m, 2 H), 1.56 -
1.76 (m, 3 H), 1.47 (s, 3 H),
1.02 - 1.34 (m, 4 H), 0.96 (s, 3
H)

LC-MS (ESI POS): 54422
(MH+)

[a]p® = + 152.9° (c = 0.30,
CHCl5)

31

'H NMR (300 MHz, DMSO-
d6) ppm 7.12 - 7.41 (m, 3 H),
6.80 - 7.04 (m, 3 H), 6.29 (dd,
1 H), 6.11 (s, 1 H), 5.51 - 5.86
(m, 1 H), 5.28 - 5.49 (m, 1 H),
472 (1, 1 H), 4.47 (dd, 1 H),
3.94 - 427 (m, 4 H), 3.55 (br.
s., 1 H), 3.34 - 3.46 (m, 1 H),
3.06 - 3.22 (m, 1 H), 2.97 (dt,
1 H), 2.60 - 2.71 (m, 1 H),
2.04 - 2.34 (m, 3 H), 1.81 -
2.04 (m, 1 H), 1.52 - 1.69 (m,
3 H), 1.49 (s, 3 H), 1.37 - 1.47
(m, 1 H), 0.83 (s, 3 H)
(continued)

0
3 52%

10



1 H), 6.
(br. s.,
3.97

2.61 (m

(m 4

06 - 6.16 (m 1 H),

5.50 - 5.77 (m 1 H), 544  (d, 1 H, 4.72

1 H, 4.09 - 4.24 (m 1 H), 3.97 - 4.11 (m 2 H), 3.76 -
(WP 2811129543. 48 - 3.66 (m 1 H, 3.38 - 3.48 @OI/EP20Hp/005366 2. 55 -
1 H), 2.03 - 227(m2H),56179 194 (mlH) 151-
H—1-48 {53 H+—1-37—146- (m €55
2011/ 029547PCT/ EP2010/ 005366 71 LC- M5 (ESI %QQEJ%S I\%%r f?ﬂ%’g
= 0.2, CHC13) il NVR (3P0 MHz, )d6) ppm 7.71 -

120.9 (c

33

87%

[a]p> = + 167.9° (c = 030
CHCl5)

'"H NMR (300 MHz, DMSO-
d6) ppm 7.26 (dd, 1 H), 6.86
(d, 1 H), 6.86 (d, 1 H), 6.77
(dd, 1 H), 6.30 (dd, 1 H), 6.13
(s, 1 H), 5.49 - 5.79 (m, 1 H),
5.43 (dd, 1 H), 4.68 (br. s., 1
H), 4.06 - 4.35 (m, 2 H), 3.92
(dd, 1 H), 3.83 (d, 1 H), 3.73
(s, 3 H), 3.71 (s, 3 H), 3.69 (d,
1 H), 3.33 - 3.57 (m, 2 H),
2.55 - 2.70 (m, 1 H), 2.05 -
2.36 (m, 3 H), 1.85 - 1.99 (m,
1 H), 1.52 - 1.70 (m, 3 H),
1.49 (s, 3 H), 1.37 - 1.47 (m, 1
H), 0.81 (s, 3 H)

34

52%

LC-MS (ESI POS): 512.17
(MH+)

[alp® = + 217.5° (c = 0.30,
CHCls)

1H NMR (300 MHz, DMSO-
d6) ppm 7.24 - 7.42 (m, 5 H),
6.17 (dd, 1 H), 5.93 (s, 1 H),
469 (d, 1 H), 4.64 (t, 1 H),
421 - 437 (m, 1 H), 3.98 -
420 (m, 1 H), 3.90 (d, 1 H),
3.86 (dd, 1 H), 3.73 (d, 1 H),
3.31 - 3.59 (m, 2 H), 2.53 -
2.61 (m, 1 H), 2.22 - 2.40 (m,
1 H), 1.89 - 2.22 (m, 3 H),
149 - 1.70 (m, 4 H), 1.41 -
1.48 (m, 1 H), 1.38 (s, 3 H),
1.01 - 1.11 (m, 1 H), 0.95 (dd,
1 H), 0.80 (s, 3 H)

(continued)

b= +
D0



2

2 H, 7.45 - 7.59 (m 3
, 1 63 ee OM 70%H), 6.
,WOR011502887- 5.48 (m 1
4.25 (m 2 H),

[\ 2 0

{m 1
\RLLEE R
53 - 169 (m 3 H), 1|49
"13’'H LGNS (ESI POS): 56p. 07

HO,...,:i-/"nrg--Ph H), 7.26 (dd, 1 H),
, 6.10 (s, 1 H, 550 - 5.73
(dd, 1 H), #C3ZpP2014/0d43B6¢ m 1
2 H, 3.51 - 3.67 (m 1 H),

- 220 ( M 2 LN 197 2 06
LC. (ESI POS): 0
s, 3 rn(Mﬁ)%g SLAOS): 50403 | 1y

o
=

(
. 88

1
4

<3

[

»

138 -
m 1
82 (

z,33

1
1.

-OAw
(9]

[a]p? = + 133.1° (c = 0.30,
CHCL)

'H NMR (300 MHz, DMSO-
d6) ppm 7.55 (dd, 1 H), 7.26
(dd, 1 H), 6.40 (dd, 1 H), 6.22
- 6.35 (m, 2 H), 6.12 (s, 1 H),
5.49 -5.78 (m, 1 H), 5.43 (d, 1
H), 4.71(s br, 1H), 4.27 (d, 1
H), 3.99 (d, 1 H), 3.92 (d, 1
{ H), 3.82 (d, 1 H), 3.35 - 3.54
(m, 3 H), 2.55 - 2.71 (m, 1 H),
2.01 - 2.31 (m, 3 H), 1.84 -
1.98 (m, 1 H), 1.51 - 1.68 (m,
3 H), 1.49 (s, 3 H), 1.42 (dd, 1
H), 0.81 (s, 3 H)

LC-MS (ESI POS): 547.99
(MH+)

0
35 59%

'H NMR (300 MHz, DMSO-
dg) ppm 7.20 - 7.43 (m, 5 H),
6.30 (dd, 1 H), 6.12 (s, 1 H),
5.50 - 5.81 (m, 1 H), 5.43 (dd,
1 H), 4.54 - 4.78 (m, 1 H), 4.00
-4.23 (m, 2 H), 3.81 - 3.97 (m,
2 H), 3.74 (d, 1 H), 3.33 - 3.59
(m, 2 H), 2.55 - 2.63 (m, 1 H),
2.01 - 2.35 (m, 3 H), 1.77 -
1.96 (m, 1 H), 1.51 - 1.69 (m, 3
H), 1.49 (s, 3 H), 1.35 - 1.46
(m, 1 H), 0.80 (s, 3 H)
(continued)

0,
36 84%

10



=

[ a] D25= + 185.6
m7.25 (dd, 1 OH H)
, 6. 30 wbi@o111020%7 (dd,
m 1 H), 543 (br. s
H, 3.84 401
m H, 3.34 - 3./44

, CHC13) | FI NMR (300 MHz, DVSO- d6)
dd, 1 H), 7.06 (dd, 1 H), 6.82 (ddd, 1
6.12 (s, 1 H, 5.51 64 O0Pt1/EPe018/065366 5. 78
45858481(m 1H) 4.08 - 4.31 (m
a)

<3

ST M kT P8y 195> °8
(MH+)

AN/-\
=~

[a]p? = + 129.9° (c = 0.63,
CHCl5)

'H NMR (300 MHz, DMSO-
ds) ppm 7.40 - 7.47 (m, 1 H),
7.26 (dd, 1 H), 6.83 - 7.03 (m,
43% 2 H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 5.49 - 5.80 (m, 1 H), 5.45

; (dd, 1 H), 4.72 (br. s., 1 H),

F 433 (dd, 1 H), 4.09 - 4.24 (m,
2 H), 3.88 - 4.07 (m, 2 H), 3.43
-3.60 (m, 1 H), 3.34 - 3.43 (m,
1 H), 2.55-2.70 (m, 1 H), 2.04
-2.39 (m, 3 H), 1.90 - 2.03 (m,
1 H), 1.51 - 1.71 (m, 3 H), 1.49
(s,3 H), 1.37 - 1.47 (m, 1 H),
0.81 (s, 3 H)

LC-MS (ESI POS): 514.25
(MH+)

37

[a]p? = + 146.1° (c = 0.28,
CHCl3)

"H NMR (300 MHz, DMSO-
ds) ppm 7.12 - 7.44 (m, 6 H),
21% 6.30 (dd, 1 H), 6.13 (s, 1 H),
5.48 - 5.85 (m, 1 H), 5.43 (dd,
; 1 H), 4.46 - 4.78 (m, 1 H), 4.04
F -4.29 (m, 2 H), 3.84 - 3.96 (m,
2 H), 3.78 (d, 1 H), 3.44 - 3.55
(m, 1 H), 3.33 - 3.44 (m, 1 H),
2.56 - 2.69 (m, 1 H), 2.02 -
2.39 (m, 3 H), 1.80 - 1.96 (m, 1
H), 1.52 - 1.69 (m, 3 H), 1.49
(s, 3 H), 1.36 - 1.47 (m, 1 H),
0.80 (s, 3 H)

38

(continued)



H)
1.
H

; 1

, 2.55 -
52 - 1.68

2.62 (m 1 H,

(m 3 H),

2.07
1.49 (s,

- 2.26
3 H,

WO 204 0/2009844PCT/ EP2010/ 005366 72

o +

LN =7
T

-

CHC13)

+ A 1

Z 26
[SAY)

(m 3 H,
1.39 -

LC- M5 (ESI

L0210

1.82 -
1.47 (m 1 H,

1.98 (m 1 H),
0.80 (s, 3
POBLCT/ER2B0RQ53MH [ 4) 25

11-1 NBR (300 MHz, OH DMVSO-(16) PPm 8. 42

12
.54
65

I

39

| 4
o (¢
6.12

(Y
\° T—T7

(s, 1

T
ee

H)

LI\ sayy

5. 48

65%

(MH+

[a]p” = + 188.3° (c = 0.53,
CHCl;)

'H NMR (300 MHz, DMSO-
ds) ppm 7.57 (d, J/=8.22 Hz, 1
H), 7.53 (d, /=2.05 Hz, 1 H),
7.27 (dd, J=8.22, 1.76 Hz, 1
H), 7.25 (dd, J=9.98, 1.17 Hz,
1 H), 6.30 (dd, J=10.12, 1.91
Hz, 1 H), 6.12 (s, 1 H), 5.48 -
5.80 (m, 1 H), 5.44 (dd,

=4.25,1.32 Hz, 1 H), 4.73 (t,
J=4.84 Hz, 1 H), 4.01 - 4.28
(m, 2 H), 3.86 - 4.03 (m, 2 H),
3.76 (d, J=14.09 Hz, 1 H),
3.46 - 3.60 (m, 1 H), 3.35 -
3.45 (m, 1 H), 2.55 - 2.69 (m,
1 H), 2.06 - 2.37 (m, 3 H),
1.79 - 1.96 (m, 1 H), 1.52 -
1.71 (m, 3 H), 1.49 (s, 3 H),
1.39-1.47 (m, 1 H), 0.80 (s, 3
H)

40

61%

LC-MS (ESI POS): 548.19
(MH+)

[alp® = + 176.9° (¢ = 0.55,
CHCl,)

'H NMR (300 MHz, DMSO-
dg) ppm 7.14 - 7.41 (m, 5 H),
6.30 (dd, 1 H), 6.13 (s, 1 H),
5.50 - 5.81 (m, 1 H), 5.44 (dd,
1 H), 4.48 - 4.82 (m, 1 H),
4.03 -4.29 (m, 2 H), 3.85 -
4.01 (m, 2 H), 3.78 (d, 1 H),
3.45-3.57 (m, 1 H), 3.35 -
3.42 (m, 1 H), 2.57 - 2.71 (m,
1 H), 2.03 - 2.40 (m, 3 H),
1.80-1.96 (m, 1 H), 1.53 -
1.73 (m, 3 H), 1.49 (s, 3 H),
1.39-1.47 (m, 1 H), 0.80 (s, 3
H)

(continued)

Ay



1 H 4.64 - 4.80 (m 1H) 4.09 - 4.28 (m 2 H 3.99 - 4.09(m 1 H

3.82 - 3.96 (m 2H 3.37 - 3.61 (m 2 H 2.57 (br. s., 1 H 2.08 -

2.26 (m WOMHpIII28R7 1.94 (m 1 H 1.52 - 1.69 (m 2 PCTHP2M048536, 3 H)

1.40- 1.53 ' (m 2 H 0.80 (s, 3 H 6LC-MS (ESI POS): 597.99 MH+
>N

= 174. J IC — U. L G_iclg\ }Hk VIN \A) BPVEO Aa\
[a] D2 ‘ ’ ) N st PG dape 7 34
(MH+)

[a]o> = +175,8 (C 0.50,
CHCI3)

'H NMR (300 MHz, DMSO-
ds) ppm 7.26 (d, 1 H), 7.18
(m, 2 H), 6.85 (m, 2 H), 6.30
(dd, 1 H), 6.13 (s, 1 H), 5.47 -
5.84 (m, 1 H), 543 (d, 1 H),
454 - 480 (m, 1 H), 4.07 -
428 (m, 2 H), 3.92 (dd, 1 H),
3.81 (d, 1 H), 3.73 (s, 3 H),
3.72(d, 1 H),3.33-3.53 (m, 2
H), 2.56 - 2.70 (m, 1 H), 1.99 -
2.35 (m, 3 H), 1.84 - 1.96 (m,
1 H), 1.51 - 1.67 (m, 3 H),
1.49 (s, 3H), 1.32 - 1.47 (m, 1
H), 0.80 (s, 3 H)

LC-MS (ESI POS): 547.99
(MH+)

71%
41

[a]p” = +139.0 (c 0.8,
CHCI3)

'H NMR (300 MHz, DMSO-
dg) d ppm 7.09 - 7.62 (m, 5
H), 6.30 (dd, 1 H), 6.13 (s, 1
H), 5.49 - 5.83 (m, 1 H), 5.43
(dd, 1 H), 4.69 (t, 1 H), 4.00 -
4.24 (m, 2 H), 3.95 - 4.00 (m,
2 H), 3.89 (dd, 1 H), 3.45 -
3.58 (m, 1 H), 3.35 - 3.45 (m,
1 H), 2.57 - 2.69 (m, 1 H),
2.11 - 2.36 (m, 3 H), 1.85 -
2.02 (m, 1 H), 1.52 - 1.68 (m,
3 H), 1.49 (s, 3 H), 1.40 - 1.47
(m, 1 H), 0.80 (s, 3 H)
(continued)

0,
42 59%




2

(
R
H),
d, 1 H

m
P e

2 H,

7.26
65% 1 H),

4. 6§0(2011/028547 1 H),

: 3. 80

7.34 (m
6.12 (s, 1

(d, 1 H,

1 H), 6.30 (dd,

1 H, 5.40 - 5.47

1 H, 3.35 - 3.44 (m

~r o
"3

, 2.54
.51 1.
WD 2011/ (

H

2-66—(m
69 (m
29547PCT/ H

43

LN
T

3 H, 1.49 (
"P2010/ 005366 73

60%

tﬁl&%}s??ﬁ%{ RO, 58155,

[alp”  =+168.4

CHCI3)

(c=0.57,

'H NMR (300 MHz, DMSO-
ds) ppm 7.42 - 7.53 (m, 2 H),
7.35 (dd, 1 H), 7.26 (d, 1 H),
6.30 (dd, 1 H), 6.12 (s, 1 H),
5.50 - 5.80 (m, 1 H), 5.42 (dd,
1 H), 4.60 (t, 1 H), 4.03 - 4.25
(m, 3 H), 3.77 - 3.89 (m, 2 H),
3.47 - 3.64 (m, 1 H), 3.32 -
3.40 (m, 1 H), 2.56 - 2.71 (m,
1 H), 2.11 - 2.37 (m, 3 H),
1.89 - 2.08 (m, 1 H), 1.52 -
1.67 (m, 3 H), 1.48 (s, 3 H),
1.41 - 1.46 (m, 1 H), 0.79 (s, 3
H)

44

88%

LC-MS (ESI POS): 532.03
(MH+)
[a]DZS —
CHCI13)

+175.3  (c=0.22,

'H NMR (300 MHz, DMSO-
ds) ppm 7.28 - 7.37 (m, 2 H),
7.26 (dd, 1 H), 7.01 - 7.18 (m,
2 H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 5.50 - 5.78 (m, 1 H), 5.43
(dd, 1 H), 4.57 - 4.77 (m, 1 H),
3.99 - 4.26 (m, 2 H), 3.89 (d, 1
H), 3.83 - 3.95 (m, 1 H), 3.75
(d, 1 H), 3.43 - 3.60 (m, 1 H),
3.34 - 3.43 (m, 1 H), 2.57 -
2.69 (m, 1 H), 2.04 - 2.36 (m,
3 H), 1.78 - 1.99 (m, 1 H),
1.52 - 1.72 (m, 3 H), 1.49 (s, 3
H), 1.38 - 1.48 (m, 1 H), 0.80
(s, 3 H)

(continued)

66
(m

3. 96 PCT/EPAQ10D04p6 3. 90

1
1 H,
|_|)



LC-MS (ESI

(300 MHz,
WOR0T/02934737% 7. 07 -

43F

1.

6.12 (s,

1H),

H) ,
H),

4.
3. 43
2.04

A

PUS) :

1H

580. 47 M+ [4) 25
DVBO- d6) ppm 7. 29 -

+ 178.2 (
7.36

7.14 (m 2 H),
5.50- 5.75 (m 1 H, 62

, CHC13)
26 (dd, 1 H), 67
, 1 PE/EPG01B0053d6,
1H, 4.57 - 4.75

A
. Z

3.56
2.26 (m

(
\

o1 N~

45

I(mlH)
3 H,

||}, 394

3.34 -

uu,

B. 42

1 [\
T

98%

(m

s"fﬁ% PoS 533416

[alp® = +141.6 (c= 02
CHCI3)

'"H NMR (300 MHz, DMSO-
ds) ppm 7.26 (dd, 1 H), 6.73
(d, 1 H), 6.62 (dd, 1 H), 6.30
(dd, 1 H), 6.11 (s, 1 H), 5.51 -
5.78 (m, 1 H), 5.42 - 5.50 (m,
1 H), 460 - 4.83 (m, 1 H),
428 - 445 (m, 1 H), 4.11 -
4.22 (m, 1 H), 3.96 - 4.12 (m,
2 H), 3.89 (d, 1 H), 3.36 - 3.53
(m, 2 H), 2.54 - 2.60 (m, 1 H),
2.37(s,3 H), 1.91 -2.22 (m, 4
H), 1.51 - 1.65 (m, 3 H), 1.48
(s, 3 H), 1.34 - 1.45 (m, 1 H),
0.80 (s, 3 H)

46

75%

LC-MS (ESI POS): 538.13
(MH+)

[alp?® = +1292 (C 0.2
CHCI3)

"H NMR (300 MHz, DMSO-
dg) ppm 7.26 (dd, 1 H), 6.36 -
6.47 (m, 2 H), 6.30 (dd, 1 H),
6.07 - 6.17 (m, 1 H), 5.51 -
5.80 (m, 1 H), 5.47 (dd, 1 H),
4.63 - 487 (m, 1 H), 4.21 -
4.32 (m, 1 H), 4.11 - 4.20 (m,
1 H),4.00(dd, 1 H),3.92(d, 1
H), 3.78 (d, 1 H), 3.42 - 3.57
(m, 1 H), 3.35-3.42 (m, 1 H),
2.57 - 2.63 (m, 1 H), 2.02 -
2.26 (m, 3 H), 1.79 - 1.98 (m,
1 H), 1.52 - 1.70 (m, 3 H),
1.48 (s,3H), 1.38-1.47 (m, 1
H), 0.80 (s, 3 H)

(continued)

1FI NMR

HO -

1

(d,

1

H) .
(m
1



1.82- 1.97 (m 1 H), 1.51 - 1.68 (m 3 H), 1.49 (s, 3 H), 1. 44 (dd, 1
H, 0.80 (s, 3 H LC-MS (ESI PUS): 616. 41 MH+ [a] D25 = + 173.3 (c

= 0.2, WGOHEUARIS4T 1H NVR (300 Mz, DVSO- d6) ppm 7. 25TAEPZ0180053GH P- 14
Ho-10 (n, 1 H), 7.38 (dd, 1 H), 7.1463 7.32 (m 2 H), 6.30 68 00 oe OCF3
1 LN a1 [ 1 [\Y 5 _EN wie) m 1

65% (dd, tHy—6-212 {51 H 5 5703 H- 5 4Lt — L4 64 -
4.83((m 1H 405 - 4.26 (m 2 H, 4.00 %ﬁ'Hl\f)% EST PO (52810 [ 1y

[a]p” = +163.1° (c=0.50,
CHCI3)

'H NMR (300 MHz, DMSO-
ds) ppm 7.26 (dd, 1 H), 7.02 -
7.20 (m, 4 H), 6.30 (dd, 1 H),
58% 6.13 (s, 1 H), 5.51 - 5.74 (m, 1
H), 5.44 (dd, 1 H), 4.67 (br. s.,
1 H), 4.10 - 427 (m, 2 H),
3.91 (dd, 1 H), 3.83 (d, 1 H),
3.74 (d, 1 H), 3.42 - 3.56 (m, 1
H), 3.34 - 3.43 (m, 1 H), 2.54 -
2.68 (m, 1 H), 2.28 (s, 3 H),
2.02 - 225 (m, 3 H), 1.82 -
1.97 (m, 1 H), 1.51 - 1.69 (m,
3 H), 1.49 (s, 3 H), 1.35 - 1.48
(m, 1 H), 0.80 (s, 3 H)
LC-MS (ESI POS): 532.03
MH+

47

[a]p® =+ 124.7 (¢ =0.2,
CHCls)

'H NMR (300 MHz,
DMSO-dg) ppm 7.26 (dd, 1
H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 6.04 (s, 1 H), 5.48 - 5.74
(m, 1 H), 5.44 (dd, 1 H),
4.73 (t, 1 H), 4.38 (dd, 1 H),
F 4.10 - 4.23 (m, 1 H), 4.03
(dd, 1 H), 3.77 (s, 2 H), 3.34
-3.50 (m, 2 H), 2.57 - 2.68
(m, 1 H), 2.13 - 2.25 (im, 2
H), 2.11 (s, 3 H), 1.89 - 2.08
(m, 2 H), 1.84 (s, 3 H), 1.52
- 1.66 (m, 3 H), 1.49 (s, 3
H), 1.33 - 1.45 (m, 1 H),
0.81 (s, 3 H)

0
48 48%

(continued)



3.80 (d, 1 H), 3.45- 3.58 (m 1H), 3.34 - 3.45 (m 1 H, 2.56 -
2.69 (m 1 H), 2.01 - 2.26 (m 3 H, 1.77 - 1.98 (m 1 H), 1.50- 1.69
(m 3 H) ,wb.24B/0285473 H), 1.43 (dd, 1 H), 0.80 (s, 3 ECT/EAE»10/005366

2011/ 029547PCT/ EP2010/ 005366 74 LG B (ES| PCS): 600.25 Mt [a] D25= +

178.9 (c =62 CHEE3Y H-NVR{-300—MHz; O-d6) —ppm—£-59 7.71

Uy

CF3 (m |2 H, 7.39 - 7.53 (m 1 69 HO ee . Rv |1 @MS(F&IOJ%OST 518.07

[a]p®® =+ 49.55 (¢ = 0.35,
MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 7.51 and
7.54(dd, 1 H), 7.26 (dd, 1
H), 6.20 - 6.41 (m, 3 H),

0 6.12 (s, 1 H), 5.49 - 5.74 (m,
\_/ 44% 1 H), 5.41 and 5.45 (dd, 1
H), 4.67 and 4.81 (t, 1 H),
4.06 - 4.28 (m, 2 H), 3.92
and 4.48 (dd, 1 H), 3.76 -
3.98 (m, 1 H), 3.39 - 3.52
and 3.00 - 3.15 (m, 1 H),
3.33-3.41 (m, 1 H), 2.58 -
2.69 (m, 1 H), 1.83 - 2.25
(m, 3 H), 1.51 - 1.71 (m, 3
H), 1.48 and 1.49 (s, 3 H),
1.35-1.42 (m, 2 H), 1.31
and 1.40 (d, 3 H), 0.78 and
0.81 (s, 3 H)

LC-MS (ESI POS): 539.12
MH+

49

'H NMR (300 MHz,
DMSO-dg) ppm 7.79 (m, 2
H), 7.48 (m, 2 H), 7.25 (dd,
1 H), 6.30 (dd, 1 H), 6.13 (s,
1 H), 5.49 - 5.82 (m, 1 H),
5.43 (dd, 1 H), 4.55 - 4.83
(m, 1 H), 4.11-4.21 (m, 1
H), 3.93 - 4.11 (m, 2 H),
3.74 - 3.94 (m, 2 H), 3.48 -
3.65 (m, 1 H), 3.35 - 3.48
(m, 1 H), 2.57-2.72 (m, 1
H), 2.07 - 2.35 (m, 3 H),
1.76 - 1.96 (m, 1 H), 1.51 -
1.72 (m, 3 H), 1.49 (s, 3 H),
1.38 - 1.47 (m, 1 H), 0.80 (s,
3 H)

0
50 37%

(continued)



H, 7.25 (dd, 1 H), 6.30 (dd, 1 H), 6.12 (s, 1 H), 5.49 - 5.79 (m 1
H, 5.44 (br. s., 1 H, 4.49 - 4.82 (m 1 H), 3.75 -4.30 (m 5 H),
3.45 -  wWB.2601/0209471 H), 3.34 - 3.44 (m 1 H, 2.56 PCZ/EP010M07)5386 H) ,
2.07 - 2.25 (m 3 H), 1.81 - 1.96 (g5 1 H), 1.52 - 1.71 (m 3 H),
1.49 (s, 3 H), 1.37- 1.47 (m 1 H), 0.80 (s, 3H) LC-MS (ESI POS):
557. 44 M [cc}D25=+ 208 .6 (¢ = 0.2 CHC13)

LC-MS (ESI POS): 518.13

MH+

"H NMR (300 MHz,

DMSO-dg) ppm 7.26 (dd, 1
H), 6.30 (dd, 1 H), 6.14 (d,
1 H), 6.09-6.13 (m, 1 H),
5.98 (dq, 1 H), 549 -5.77
78% (m, 1 H), 5.44 (dd, 1 H),
4.73 (t, 1 H), 4.34 (dd, 1 H),
4.11-4.22 (m, 1 H), 4.01
(dd, 1 H), 3.83 (d, 1 H),
3.78 (d,1 H), 3.34 - 3.52
(m, 2 H), 2.58 - 2.69 (m, 1
H), 2.22 -2.31 (m, 1 H),
2.20(d,3H),1.99-2.17
(m,2H), 1.85-1.98 (m, 1
H), 1.51 - 1.67 (m, 3 H),
1.49 (s,3 H), 1.42 (dd, 1 H),
0.81 (s,3 H)

LC-MS (ESI POS): 515.33
MH+

51

[a]p® =+ 178.7 (¢ =0.25,
MeOH)

'H NMR (300 MHz,
DMSO-d¢) ppm 8.41 - 8.54
(m, 2 H), 7.68 (dt, 1 H),
7.35(ddd, 1 H), 7.26 (dd, 1
73% H), 6.30 (dd, 1 H), 6.13 (s, 1
H), 5.49 - 5.84 (m, 1 H),
: 5.45(dd, 1 H), 4.68 (br. s., 1
H), 4.11 - 4.24 (m, 1 H),
3.81-4.07 (m, 3 H), 3.76
(d, 1 H), 3.46 - 3.62 (m, 1
H), 3.34 -3.46 (m, 1 H),
2.56 - 2.67 (m, 1 H), 2.06 -
2.26 (m,3 H), 1.80-1.98
(m, 1H),1.53-1.72 (m, 3
H),149(s,3H), 1.37-147
(m, 1 H), 0.80 (s, 3 H)
(continued)

52




1H NMR (300 MHz, DVSO- d6) ppm 7.80 (dd, 1 H, 7.69 (ddd, 1 H), 7.48

70 OHCN HO RIP. ''' 61%(dd, 1 H), 7.25 (dd, 1 H), 6.30 (dd, 1 H), 6.12
(s, 1 H),WB.2BW/0298774 (m 1 H), 5.44 O (br. s., 1 H) PCAER2010/045388 (m
1 H, 4.10 - 4.24 (m 1H, 3.86 - 4609 (m 3 H), 3.71 - 3.89 (m 1

H), 3.44 —3-55 m—tH—3-34— 344 (M1 H 1 H,
2.02 - 2|26 (m 3 H;,[1.81 . 1.94[(m 1 H), 1L@2WIS(FS¥8’OS)(5}?]2(},SH
1.49 (s, |3 H), 1.34 S 1.47 (m 1 H), 0.80 (§,Mal+

[a]p® =+ 145.2 (¢ =0.2,
CHCls)

'H NMR (300 MHz,
DMSO-dg) ppm 7.26 (dd, 1
H), 6.64 - 6.83 (m, 3 H),
64% 6.30 (dd, 1 H), 6.12 (s, 1 H),
5.50 - 5.74 (m, 1 H), 5.44
(d, 1 H), 4.59-4.91 (m, 1
H), 4.11 - 4.32 (m, 6 H),
3.96 (dd, 1 H), 3.74 (d, 1
H), 3.69 (d, 1 H), 3.33 -
3.54 (m, 2 H), 2.57 - 2.70
(m, 1 H), 1.83 - 2.35 (m, 4
H), 1.51 - 1.68 (m, 3 H),
1.49 (s, 3 H), 1.42 (dd, 1 H),
0.80 (s, 3 H)

LC-MS (ESI POS): 597.07
MH+

53

[a]p” =+ 144.2 (¢ = 0.28,
CHCls)

'H NMR (300 MHz,
DMSO-dg) ppm 7.83 - 7.99
(m, 2 H), 7.51 (s, 1 H), 7.43
-7.51 (m, 3 H), 7.25 (dd, 1
o H), 6.30 (dd, 1 H), 6.12 (s, 1
54% H), 5.51 - 5.74 (m, 1 H),
5.43 (dd, 1 H), 4.37 (d, 1
H), 4.13 - 4.22 (m, 1 H),
4.09 (d, 1 H), 4.00 (d, 1 H),
3.99 (d, 1 H), 3.49 - 3.64
(m, 1 H), 3.37 - 3.47 (m, 1
H), 2.56 - 2.68 (m, 1 H),
2.08 - 2.34 (m, 3 H), 1.86 -
1.99 (m, 1 H), 1.51 - 1.68
(m, 3 H), 1.49 (s, 3 H), 1.39
-1.47 (m, 1 H), 0.82 (s, 3
H)

54

(continued)



H) WO 2011/ 029547PCT/ EP2010/ 005366 75 LC-M5 (ESI POS): 530.34 Me+
[43,25 = + 168.8 (¢ = 0. 2, MeOH) 1H NVR (300 MHz, DVBSO- d6)
ppm 9. 27 WO,2011/020¥47 H, 7.18 - 7.34 (m 1 H), 6. PBTAPZ0100030¢ 2 H),
6.61 - 71 - HOdhlik grillr 00 H 38%6.75 (m 2 H), 6.30 (dd, 1 H, 6.12

1 5-50
(0. 1 H), LC-MS (ESI POS): 582.2
MH-+

[o]p® =+ 146 (c=0.2,
CHCL)

"H NMR (300 MHz,
DMSO-dg) ppm 7.58 (dd, 1
H), 7.41 (dd, 1 H), 7.33 (t, 1
H), 7.26 (dd, 1 H), 6.30 (dd,
23% 1 H), 6.13 (s, 1 H), 5.51 -
5.77 (m, 1 H), 5.44 (dd, 1
H), 4.73 (t, 1 H), 4.13 - 4.24
(m, 1 H), 4.06 (d, 1 H), 4.06
(dd, 1 H), 3.98 (d, 1 H), 3.89
(dd, 1 H), 3.46 - 3.60 (m, 1
H), 3.37 - 3.46 (m, 1 H),
2.56-2.70 (m, 1 H), 2.13 -
233 (m, 3 H), 1.78 - 1.98
(m, 1 H), 1.52 - 1.68 (m, 3
H), 1.49 (s, 3 H), 1.41 - 1.48
(m, 1 H), 0.80 (s, 3 H)
LC-MS (ESI POS): 533.1
MH+

55

[a]p® =+ 120.1 (¢ = 0.16,
CHCI;)

"H NMR (300 MHz,
DMSO-dg) ppm 7.26 (dd, 1
H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 5.50 - 5.81 (m, 1 H),
5.46 (d, 1 H), 4.70 (t, 1 H),
4.10 - 4.25 (m, 1 H), 4.01

; (dd, 1 H), 3.92 (dd, 1 H),

F 3.74 (d, 1 H), 3.51 (d, 1 H),
3.43-3.48 (m, 1 H), 3.34 -
3.40 (m, 1 H), 2.55-2.71
(m, 1 H), 2.29 (s, 3 H), 2.16
-2.27 (m, 2 H), 2.13 (s, 3
H), 2.02 - 2.10 (m, 1 H),
1.80 - 1.95 (m, 1 H), 1.52 -
1.68 (m, 3 H), 1.49 (s, 3 H),
1.38 - 1.47 (m, 1 H), 0.80 (s,
3 H)

56 76%

(continued)



5.73 (m 1 H), 5.43 (d, 1 H, 4.50 - 4.75 (m 1 H), 4.10 - 4.28
(m 2 H), 3.86 - 3.99 (m 1H, 3.62- 3.80 (m 2 H, 3.33 - 3.52
(m 2 H),W02011/2983% -2.63 (m 1 H), 1.84 - 2. 23 ( mpC3/EHp010D0BB6 - 1. 69
(m 3 H, 1.49 (s, 3 H, 1.36 - 1687 (m 1 H), 0.80 (s, 3 H)

LC-MS (ESIPOS): 592.41

MH-+

[a]p® =+ 175.6 (c=0.2,

MeOH)

"H NMR (300 MHz,

DMSO-dg) ppm 7.72 - 7.96
(m, 2 H), 7.45 - 7.60 (m, 2
H), 7.25 (d, 1 H), 6.30 (dd,
1 H), 6.12 (s, 1 H), 5.51 -
5.74 (m, 1 H), 5.44 (d, 1 H),
4.75 (br.s., 1 H), 4.00 - 4.23
(m, 3 H), 3.81 -3.96 (m, 2
H), 3.47-3.63 (m, 1 H),
3.36-3.47 (m, 1 H), 3.18 (s,
3 H), 2.63 (br.s., 1 H), 2.05
-2.26(m,3 H), 1.81-1.95
(m, 1 H), 1.52-1.72 (m, 3
H), 1.49 (s, 3 H), 1.38 - 1.47
(m, 1 H), 0.80 (s, 3 H)
LC-MS (ESI POS): 580.46
MH+

0
57 75%

[a]p” =+ 120.8 (¢=0.2,
CHCl5)

'H NMR (300 MHz,
DMSO-dg) ppm 7.56 - 7.70
(m, 2 H), 7.33 - 7.45 (m, 2
H), 7.18 - 7.33 (m, 2 H),
6.86 (d, 1 H), 6.41 (d, 1 H),
93% 6.30 (dd, 1 H), 6.12 (s, 1 H),
5.50 - 5.74 (m, 1 H), 5.44
(dd, 1 H), 4.70 (br. s., 1 H),
433 (dd, 1 H), 4.10 - 4.23
(m, 1 H), 3.95 - 4.10 (m, 2
H), 3.88 (m, 1 H), 3.46 -
3.62 (m, 1 H), 3.34 - 3.46
(m, 1 H), 2.56 - 2.67 (m, 1
H), 2.06 - 2.31 (m, 3 H),
1.87 -2.02 (m, 1 H), 1.52 -
1.70 (m, 3 H), 1.49 (s, 3 H),
1.38 - 1.47 (m, 1 H), 0.82 (s,
3 H)

58

(continued)



LC- M5 (ESI POS): 572. 44 MH+ [4325 = + 216.1 (c 0.2, MeOH)

1H NVR (300 MHz, DVSO-d6) ppm 7.83 - 8.01 ON (m 2 H, 7.36 - 7.54
(m 2 p-wbi2bi0/020841 H, 7.25 (dd, 1 H), 6.30 (dd, 1 HpCTEPXI®O0(8536d H),
5.48 - 72 "1 0. ee e 470/0 5.78 (m 1lgh), 5.43 (dd, 1 H, 4.70 (t, 1
, 4.11 425
g LC-MS (ESI POS): 554.36
MH+

[alp” =+174.0 (c=0.2,
CHCls)

'H NMR (300 MHz,
DMSO-dg) ppm 7.26 (dd, 1
H), 6.95 (d, 1 H), 6.84 (d, 1
H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 5.49 - 5.74 (m, 1 H),
5.45(d, 1 H), 4.79 (t, 1 H),
4.35(dd, 1 H), 4.10 - 4.24
(m, 2 H), 4.03 (m, 1 H),
3.90 (d, 1 H), 3.45 - 3.58
(m, 1 H), 3.35 - 3.46 (m, 1
H), 2.58 - 2.70 (m, 1 H),
2.03 - 2.25 (m, 3 H), 1.90 -
1.99 (m, 1 H), 1.52 - 1.72
(m, 3 H), 1.49 (s, 3 H), 1.42
(dd, 1 H), 0.81 (s, 3 H)
LC-MS (ESI POS): 554.2
MH+

[+)
59 64%

[a]p” =+159.9 (c=0.2,
CHCL,)

'H NMR (300 MHz,
DMSO-dg) ppm 7.55 - 7.64
(m, 1 H), 7.50 (d, 1 H), 7.13
-7.37 (m, 3 H), 6.78 (s, 1
H), 6.30 (dd, 1 H), 6.12 (s, 1
H), 5.50 - 5.80 (m, 1 H),
5.44 (d, 1 H), 4.62 - 4.83
(m, 1 H), 4.23 - 4.42 (m, 1
H), 4.09 - 4.23 (m, 2 H),
3.89 - 4.04 (m, 2 H), 3.48 -
3.63 (m, 1 H), 3.36 - 3.48
(m, 1 H), 2.56 - 2.67 (m, 1
H), 2.10 - 2.35 (m, 3 H),
1.82-2.01 (m, 1 H), 1.52 -
1.72 (m, 3 H), 1.49 (s, 3 H),
1.36 - 1.48 (m, 1 H), 0.81 (s,
3 H)

60 63%

(continued)



N

- 3

1

3.
2.
1.

H,
71
56
52

3.94 - 4.13 (m 2

- 3.83 (m 1H,
W0 2011/0225469 (m 1 H),

- 1.70 (m 3 H),

H, 3.87 - 3.92 (m
3.46 - 3.57 (m 1 H),
2.04 - 2.34 (m 3
1.49 (s;703 H), 1.37 -

1H), 3.85 (s, 3

3.34 - 3.46 (m 1
HPCTEPS1000B600 (m 1
1.47 (m

61

50%

LC-MS (ESI POS): 615.97
MH+

[a]p® =+ 185.7 (¢=0.2,
CHCl;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.75 (d, 1
H), 7.68 (d, 1 H), 7.59 (dd,

1 H), 7.25 (dd, 1 H), 6.30
(dd, 1 H), 6.12 (s, 1 H), 5.49
-5.80(m, 1 H),5.44 (d, 1
H), 4.60 - 4.84 (m, 1 H),
4.10-4.28 (m, 1 H), 3.94 -
4.10 (m, 2 H), 3.75 - 3.94
(m, 2 H), 3.48 - 3.60 (m, 1
H), 3.37-3.47 (m, 1 H),
2.58-2.68 (m, 1 H), 2.08 -
2.25 (m,3 H), 1.76 - 2.00
(m, 1 H), 1.51-1.72 (m, 3
H), 1.48 (s, 3 H), 1.39-1.46
(m, 1 H), 0.80 (s, 3 H)

62

51%

LC-MS (ESI POS): 582.27
MH+

[a]p® =+ 171.5 (¢ =0.2,
CHCI,)

"H NMR (300 MHz,
DMSO-dg) ppm 7.59 - 7.76
(m, 2 H), 7.41 - 7.57 (m, 2
H), 7.25 (dd, 1 H), 6.30 (dd,
1 H), 6.06 - 6.16 (m, 1 H),
5.50-5.77 (m, 1 H), 5.44
(d, 1 H), 4.72 (br. s., 1 H),
4.09 - 4.24 (m, 1 H), 3.97 -
4.11 (m, 2 H), 3.76 - 3.97
(m, 2 H), 3.48 - 3.66 (m, 1
H), 3.38 - 3.48 (m, 1 H),
2.55-2.61 (m, 1 H), 2.03 -
2.27 (m, 2 H), 1.79 - 1.94
(m, 1 H), 1.51 - 1.67 (m, 4
H), 1.48 (s, 3 H), 1.37 - 1.46
(m, 1 H), 0.80 (s, 3 H)

(continued)



1 H, 0.80 (s, 3 H WD 2011/029547PCT/ EP2010/ 005366 76  LC-MS (ESI POS):

508. 26 MH+ [4)25 = +131.4 (c 0.213; CHCL13) 1H NVR (300 Mz,
DVSO- d6) wormhi/@gsigdd, 1 OH H 6.29 (dd, 1 H) 6.1PCE&P20MESHKO, N no
148%H)549-579(m1H)544 ge (d 1 H 4.77 (t, 1H 4.48 (dd,

LD /I’I") (A o I T\

1 4 1 "1‘.24 L) =. L1 u,l, = I 3 -60 M U31
-3H213 (m 1M 4.54-2.72 (m 3 H) '2.08 LQWM"?% 5§18Q)8 -

2.01 (m |2 H 1.51| 1.71

'S

[a]p® =+ 120.9 (¢=0.2,
CHCL,)

'H NMR (300 MHz,
DMSO-dg) ppm 7.71 - 7.90
(m, 2 H), 7.45 - 7.59 (m, 3
H), 7.26 (dd, 1 H), 6.88 (s, 1
70% H), 6.31 (dd, 1 H), 6.10 (s, 1
H), 5.50 - 5.73 (m, 1 H),
5.39 - 5.48 (m, 1 H), 4.77
(dd, 1 H), 4.32 - 4.44 (m, 1
H), 4.09 - 4.25 (m, 2 H),
3.79 - 4.09 (m, 2 H), 3.51 -
3.67 (m, 1 H), 3.38 - 3.51
(m, 1 H), 2.60 (d, 1 H), 2.08
-2.25(m, 3 H), 1.87 - 2.06
(m, 1 H), 1.53 - 1.69 (m, 3
H), 1.49 (s, 3 H), 1.39 - 1.46
(m, 1 H), 0.82 (s, 3 H)
LC-MS (ESI POS): 562.07
MH+

63

[a]p? =+ 185.6 (¢ =0.2,
CHCls)

'H NMR (300 MHz,
DMSO-dg) ppm 7.25 (dd, 1
H), 7.12 (dd, 1 H), 7.06 (dd,
1 H), 6.82 (ddd, 1 H), 6.30
(dd, 1 H), 6.12 (s, 1 H), 5.51
-5.78 (m, 1 H), 5.43 (br. s,
1 H), 4.58 - 4.81 (m, 1 H),
4.08-4.31(m,2H), 3.84 -
4.01 (m, 2 H), 3.80 (s, 3 H),
3.71(d, 1 H), 3.45 -3.56
(m, 1 H), 3.34-3.44 (m, 1
H), 2.55-2.62 (m, 1 H),
2.07-2.26 (m, 3 H), 1.82 -
1.98 (m, 1 H), 1.52-1.68
(m, 3 H), 1.49 (s, 3 H), 1.39
-1.47 (m, 1 H), 0.80 (s, 3
H)

0
64 37%

(continued)



(m 3 H 1.49 (s,
H Exanple 4

3 H 1.18 -

1.46 (m 3 H 0.86 (s,
30=r 74 10Preparation of methanesulfonic acid 2-[(4aS,
4bR, 5S, WO 2011/029547

9 H

PCT/EP2010/005366

6aS, 6bR, 9aS, 12S) - 4b, 12-di f | uor o- 5- hydr ggy- 4a, 6a- dinethyl 2 oxo 8 (3-

h E 6. 64.9Q O QAa 1

10a-10b-—-11

0.81 (s,

3

phenyl pr gpy)2+4a;
oxa- 8- azgpent al eno|
15To a sql ution of
under nit

was added. After 5

2 NHCL gnd ice (73 m) and the aque
The conbi ned organi c extract
2011/ 029847PCT/ EP2Q10/ 005366 77 sul p

50 mil).

of crude [conmpound 4
Tabl e 3 vere prepar
Conmpound [Structure
LC- M5 (ESI POCS):
POS)

rogen at nogsphere,

546.2 (MH) 1 '
@

09,7 0700, I, IO

2, 1- a] phenant hr en;

conmpound 30 (100
met hanesu
hr stirring at RT

8. LG Ms (ESI
ed as prew%ou;ly

TS

PQCS) :

6b-y1l1-2- gx
g, 0.185 n
fonyl chlo
t he react

TGSV YN eSS T
mdiH+in pyridine (5 n
ride (0.030 m,

bus | ayer
5 were dri

hate and c
620.4 (N
Hescri bed f
75 0,..- 0
D 0 ,-- O 9
- % 21% A*

i 2ﬂg %) red
I(_)Igjg})r ggl t edy\ﬁt lEPQIAC OEd

anhydr ous sodi ul
centrated to afford 1

NMR (308rblrads | i st
dszmmyx ppPm/2A25TRabd e
}gy O%Slﬂ)oﬂ% :

$1) 7.2 N3 1 (% LGB
6.30 (dd, 1 H) 6.12 (s, 1 H)
5.48-5.75 (m, 1 H) 5.43 (d,
1 H) 4.64 - 4.80 (m, 1 H)
4.09 - 4.28 (m, 2 H) 3.99 -
4.09 (m, 1 H) 3.82 - 3.96
(m, 2 H) 3.37 - 3.61 (m, 2
H) 2.57 (br. s., 1 H) 2.08 -
2.26 (m, 2 H) 1.80 - 1.94
(m, 1 H) 1.52 - 1.69 (m, 2
H) 1.48 (s, 3 H) 1.40 - 1.53
(m, 2 H) 0.80 (s, 3 H)

66

65%

LC-MS (ESI POS): 597.99
MH+

[a]p® =+ 174.3 (¢=0.2,
CHCl,)

'H NMR (300 MHz,
DMSO-dg) ppm 7.34 - 7.46
(m, 2 H), 7.26 - 7.34 (m, 2
H), 7.26 (dd, 1 H), 6.30 (dd,
1 H), 6.12 (s, 1 H), 5.49 -
5.76 (m, 1 H), 5.40 - 5.47
(m, 1 H), 4.69 (br. s., 1 H),
4.04 - 423 (m, 2 H), 3.96
(d, 1 H), 3.90 (dd, 1 H),
3.80 (d, 1 H), 3.44 - 3.57
(m, 1 H), 3.35 - 3.44 (m, 1
H), 2.54 - 2.66 (m, 1 H),
2.04-2.27 (m, 3 H), 1.82 -
1.96 (m, 1 H), 1.51 - 1.69
(m, 3 H), 1.49 (s, 3 H), 1.43

il
15
e

i 74)

0. 385 mmol )

into
(3 x
WO
ng
din
3
95%
(ESI

(dd, 1 H), 0.80 (s, 3 H)

(continued)



ip 99% LC M5 (ES

PCS) :

LC- MS(ESI PCS) : 556. 18 (MH+) 79 0%. . .,

POS) :

598W0 20MH2Y5480 ee Ho 0%,

626.3 (MH) 78 0%

0- s HOP-

0-%HO 00 iis 99%
N 40*- 00 67% LC- M5 (ESI

s 0- % F 97%LC M5 ( EBCTR®S)10/08886 3 ( MH+)

WO 2011/ 029547PCT/ EP2010/ 005366 78 Exarpl e 5 Prepar ati on of

£

). Q

(4aR 5S, GaS-6bR9aS$)—6b—(2-—FEt-hytsul-fany—acetyd) & S
furan- 3-yl met hy1- 5- hydr oxy- 4a, 6a- di net hyl - ‘LC-M (ESIPOS): 580.47
4a, 4b, 5, G, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11| 12-t et r adddM/dr o- 7- oxa- 8- aza- pent al en
o[ 2, 1- a] phenant hren- 2- one (conpound 81) Tq a di spersion of K2CO3| (41
mg, 0.297 mol) in|anhydrous DVF (1 ), under gen jaigmpaphey e, efhane
thiol (13 m, 0.196 nmol) was 10 added. Afteghé%é@ stirri ng conpound 76
(107 ng, |0.196 mmol|) dissol ved i n anhydrous ) was dropped therein.
The reactlion m xture was stirred at RT for 1.5 Jhr and then poured intp 2 N
HC1 (20 M) and ice. The aqueous |ayper was extraﬂb@/[&( AMB=z (3 x 80 m)
and the gonbi ned orjgani c extracts were dried ovdeMS(hsdj)ppm ‘$48i-uh36ul phat e
and concgntrated. C(rude was,15 purif|ed by col ynm ChH rrnggqaapmq)on siflica
gel, in gradient eljution t,rmA CEt/ Petrol eum gt H
AcCEt / Pet|r ol eum et her #Q:~408 1t fof d gil f&;"\/ﬁgé r(‘g."tggg (i 58%
yield). 67 ~THNVR (300 MH, q B
7.33 - 7036 (M 1 H) (d, 1 H),|6.37 (dd, 5é.305 éi&lm ihlb 5 05
(t, 1 H, 4.50 20 |(quifd, 1 H), 3.73|(s, 2 H), 33441(a3d1Hl) 41-1)57-3435 - B.61
(m 2 H, 3.40 (d, |1 H, 2.43 - 2.73|(m 3 H), An36 HYM061 407 (th, 92 { 2.28
(m 4H, 1.60 - 1|92 (m 3 H), 1.47|(s, 3 H, (15411(_13 1.23
(t, 3 H, 1.08 - 1|38 (m 3 H), 0.99|(s, 3 H. 2. 09
(M) 25The conpounds listed in Tablg 4 were prle ‘Cé)/s“ %}8;3?
descri bed WD 2011//029547PCT/ EP2010/ P05366 79 f 4
Conpound |Structure |Yi el d Anal yti cal LC- MS( ESTRGS) 25552263 (m, 1

H), 2.04 - 2.26 (m, 3 H),

1.82-1.97 (m, 1 H), 1.51 -

1.68 (m, 3 H), 1.49 (s, 3 H),

1.44 (dd, 1 H), 0.80 (s, 3 H)

LC-MS (ESI POS): 616.41

MH+

[a]p? =+173.3 (¢=0.2,

CHCls)

'H NMR (300 MHz,

DMSO-dg) ppm 7.45 - 7.60

(m, 1 H), 7.38 (dd, 1 H),

7.14 - 7.32 (m, 2 H), 6.30

68 65% (dd, 1 H), 6.12 (s, 1 H), 5.50

-5.79 (m, 1 H), 5.44 (d, 1

H), 4.64 - 4.83 (m, 1 H),

4.05 -4.26 (m, 2 H), 4.00

(d, 1 H), 3.92 (dd, 1 H),

3.80(d, 1 H),3.45-3.58

(m, 1 H), 3.34-3.45 (m, 1

H), 2.56 - 2.69 (m, 1 H),

2.01-226(m,3 H), 1.77 -

1.98 (m, 1 H), 1.50 - 1.69

(m,3H), 1.48(s,3H), 1.43

(dd, 1 H), 0.80 (s, 3 H)

(continued)



( MHH) 1HNVR( 300MHz, CHLOROFORM d) ppm 7.34 - 7.43 (m 1 H), 7.30
(d, 1 H, 6.38 (t, 1 H), 6.32 (dd, 1 H), 82 HO - 66%6.06 (t,1H), 4.52
(g, 1H), WOR1/@Y®3 (d, 1 H), 3.65 - 3.86 (m 2 00 1 BCI/EP20IP/OP66 3. 36 -

3.63 (m- 2.76(m 1 H),2.31 - 2.46 (m74 H), 2.38 (s, 3 H, 1.91 - 2.31
(m 5 H,—+59—3187m—5H- 148 {53 H) 1'1\§%§1'i’9ém60%)25 ) |
1.08 - 1/38 (m 3 H), 0.98 (s, 3 M LC MBIESMESES BOS); 600.

+

[a]p” =+178.9 (¢=0.2,
CHCl,)

'H NMR (300 MHz,
DMSO-dg) ppm 7.59 - 7.71
(m, 2 H), 7.39 - 7.53 (m, 1
H), 7.25 (dd, 1 H), 6.30 (dd,
1 H), 6.12 (s, 1 H), 5.49 -
5.79 (m, 1 H), 5.44 (br. s., 1
H), 4.49 - 4.82 (m, 1 H),
3.75-4.30 (m, 5 H), 3.45 -
3.60 (m, 1 H), 3.34 -3.44
(m, 1 H), 2.56 - 2.63 (m, 1
H), 2.07 - 2.25 (m, 3 H),
1.81-1.96 (m, 1 H), 1.52 -
1.71 (m, 3 H), 1.49 (s, 3 H),
1.37 - 1.47 (m, 1 H), 0.80 (s,
3 H)

LC-MS (ESI POS): 557.44
MH+

0,
69 53%

[a]p® =+ 208.6 (c=0.2,
CHCl;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.80 (dd, 1
H), 7.69 (ddd, 1 H), 7.48
(dd, 1 H), 7.25 (dd, 1 H),
6.30 (dd, 1 H), 6.12 (s, 1 H),
5.51 -5.74 (m, 1 H), 5.44
(br.s., 1 H), 4.63 - 4.78 (m,
1 H), 4.10 - 4.24 (m, 1 H),
3.86 - 4.09 (m, 3 H), 3.71 -
3.89 (m, 1 H), 3.44 - 3.55
(m, 1 H), 3.34 - 3.44 (m, 1
H), 2.57 - 2.67 (m, 1 H),
2.02-2.26 (m, 3 H), 1.81 -
1.94 (m, 1 H), 1.52 - 1.70
(m, 3 H), 1.49 (s, 3 H), 1.34
- 1.47 (m, 1 H), 0.80 (s, 3
H)

0
70 61%

(continued)



( MH+) 11- INVR( 300MHz, CHLOROFORM d) ppm 7.32 - 7.48 (m 2 H), 7.12
(dd, 1 H, OHO - 77%6.46 (s, 1 H), 6.40 (dd, 1 H), 6.35-6.38(m 1H),5. 41
83 oe (NORO1I2H47 4.29 - 4.56 (m 1 ee H), 3.78 (s, PRTHP2018/04866 3. 65
(m 2 H), 3.48 (d, 1 H), 3.39  (d, 17§), 2.18 - 2.72 (m 6 H), 2.10

1 LN . QA 2

(br. s., &H—163—31.94 (M3 H—1 55 {5-—3-H,—1 35 1 64 (m 2
1230t 3 1, 100 (s, 3H |(continued)LCABS (ESTPOS): 530:34
2011/ 029847PCT/ EP2010/ 005366 80 84 HD - MH-+

[a]p” =+ 168.8 (c=0.2,
MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 9.27 (s, 1
H), 7.18 - 7.34 (m, 1 H),
6.98 - 7.10 (m, 2 H), 6.61 -
38% 6.75 (m, 2 H), 6.30 (dd, 1
H), 6.12 (g, 1 H), 5.50 -
5.73 (m, 1 H), 5.43 (d, 1 H),
4.50 - 4.75 (m, 1 H), 4.10 -
4.28 (m, 2 H), 3.86 - 3.99
(m, 1 H), 3.62 - 3.80 (m, 2
H), 3.33 - 3.52 (m, 2 H),
2.55-2.63 (m, 1 H), 1.84 -
2.23 (m, 3 H), 1.52 - 1.69
(m, 3 H), 1.49 (s, 3 H), 1.36
-1.47 (m, 1 H), 0.80 (s, 3
H)

LC-MS (ESI POS): 572.44
MH+

71

[a]p? =+216.1 (c 0.2,
MeOH)

'H NMR (300 MHz,
DMSO-d6) ppm 7.83 - 8.01
(m, 2 H), 7.36 - 7.54 (m, 2
H), 7.25 (dd, 1 H), 6.30 (dd,
1H), 6.13 (s, 1 H), 5.48 -
47% 1578 (m, 1 H), 5.43 (dd, 1
H), 4.70 (t, 1 H), 4.11 - 425
(m, 1 H), 3.94 - 4.13 (m, 2
H), 3.87 - 3.92 (m, 1 H),
3.85 (s, 3 H), 3.71 - 3.83 (m,
1 H), 3.46 - 3.57 (m, 1 H),
3.34 - 3.46 (m, 1 H), 2.56 -
2.69 (m, 1 H), 2.04 - 2.34
(m, 3 H), 1.81 - 2.00 (m, 1
H), 1.52 - 1.70 (m, 3 H),
1.49 (s, 3 H), 1.37 - 1.47 (m,
1 H), 0.80 (s, 3 H)

72

(continued)



ee 63% LC- MS(ESI POS) : 534. 16 (MH+) 1HNVR(300MHz, CHLOROFORMd) ppm 7.38 (t,

1H, 7.34 - 7.36 (m 1 H), 7.12 (dd, 1 H, 6.43 - 6.49 (m 1 H), 6.40 (dd,
1H, 6. 360(2dﬂ/02954|7-|) 5.41 (dddd, 1 H), 4.32 - 4.52 (m PLTHP2018/0086¢ S, 2
H, 3.38 - 3.67 (m 3 H), 3.28 (d, 1H)752.25-257(m4H) 201-2.14
(m 1 H, 2.00\,,,3“),;\,7 1-92{(m SH)’*REM(SS (5 .52
(m 2 H),l 1.00 (s, |3 H LC-Ms (ES| Pos): 57d.156 G@%IP 314302552@ 1
169.3 (c |= 0. 2, MeOH) 111 NMR (300 MHz, |MBWMBO d6) ppm 7.28 - T7.45
O (m 4|H, 7.26 (jdd, 1 H, HO _OB 6.30 (dd,| 1 H, 6.13 (s, 1 H), 85 Ce
'ci 69%95.50 - 5.74 (m 1 H), 5.43 ge (dd, 1 %.16 . 3.94
(d, 1 H, 3.75 (d, |1 H), 3.43 - 3/64 (m 1 FFPOE] 3t -lgw(%c.di%l%’m 1 H),
3.26 (s, |2 H),
'H NMR (300 MHz,
DMSO-d6) ppm 7.25 (dd, 1
H) 6.29 (dd, 1 H) 6.11 (s, 1
7 48% H) 5.49-5.79 (m, 1 H) 5.44
(d, 1H)4.77 (t, 1 H) 4.48
(dd, 1H)4.12-4.24 (m, 1
H)4.12 (dd, 1 H) 3.43 -
3.60(m, 1 H)3.31-3.43
(m, 1 H)2.54-2.72 (m, 3
H)2.08 -2.34 (m, 2 H) 1.80
-2.01 (m,2H)1.51-1.71
(m,3H)1.49(s,3H) 1.18 -
1.46 (m, 3 H) 0.86 (s, 9 H)
0.81 (s, 3 H)
Example 4
10 Preparation of methanesulfonic acid 2-[(4aS, 4bR, 5SS,
6aS,6bR,9aS,12S)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo0-8-(3-
phenylpropyl)2,4a,4b,5,6,6a,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-
oxa-8-azapentaleno[2,1-a]phenanthren-6b-yl]-2-oxo0-ethyl ester
(compound 74)
15 To a solution of compound 30 (100 mg, 0.185 mmol) in pyridine (5 ml)

under nitrogen atmosphere, methanesulfonyl chloride (0.030 ml, 0.385 mmol)
was added. After 5 hr stirring at RT, the reaction mixture was poured into 2 N
HCI and ice (75 ml) and the aqueous layer was extracted with AcOEt (3 x 50

ml). The combined organic extracts were dried over anhydrous sodium



2.54 - 2.68 (m 1H, 2.04 - 2.35 (m 3 H), 1.84 - 1.99 (m 1 H)),

1.92 (s, 3 H, 1.51 - 1.78 (m 3 H, 1.49 (s, 3 H, 1.36 - 1.51 (m 1
H) , 0.¥80 2051/02854F) (continued) 81 s * VLN LC MBCCHEBR1®O®H366 697. 16
ME+ [cciD25 = + 200.1 (¢ = 0.265, CHC13y I HNMR (300 MHz, CHLOROFORM-d) ppm
7.70 - 7.87 (m 2 H 7.38 - 86 HO00 C 26%7.46 (m 1 H) 7.31 - 7.35 (m

(1 dgl) I lz_i)%u%p%ﬁltg%nﬁrgon%emrakdlﬁo gﬁ%’rd]ll@mg 3P crhd%'cS()lmpound Gy 1 H 6.42
LC-MS (ESI POS): 620.4 (MH+)
Compounds listed in Table 3 were prepared as previously described for

compound 74:

5 Table 3
Compound Structure Yield Analytical

75 95% LC-MS (ESI POS): 582.3 (MH+)
76 77% LC-MS (ESI POS): 546.2 (MH+)
77 99% LC-MS (ESI POS): 626.3 (MH+)
LC-MS (ESI POS): 556.18

0

78 9% (MH+)

79 67% LC-MS (ESI POS): 598.1 (MH+)
80 97% LC-MS (ESI POS): 582.3 (MH+)




(dddd, 1 H) 4.41 - 4.53 (m 1 H 4.34 (d, 1 H 4.03 (d, 1 H) 3.90
(s, 2 H 3.47 - 3.68 (m 2 H 2.24 - 2.62 (m 4 H 1.96 (d, 1 H
1.73 - 1.W02011/02934my 3 H) 1.56 (s, 3 H 1.50 (dd, PcCHEP201020%38¢ 3 H)
LC-Ms (ESI POS): 681. 32 ME+ F4325= + 173.5 (c = 0. 44, CHCL13) 0
* SN

Example 5

Preparation of (4aR,5S,6aS,6bR,9aS)-6b-(2-Ethylsulfanyl-acetyl)-8-
5 furan-3-ylmethyl-5-hydroxy-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,1_0a,10b,11,12-te_tradecahydro-7-0xa-8-aza-
pentaleno[2,1-a]phenanthren-2-one (compound 81)
To a dispersion of K,CO; (41 mg, 0.297 mmol) in anhydrous DMF
(1 ml), under nitrogen atmosphere, ethane thiol (15 ml, 0.196 mmol) was
10 added. After 10 min stirring, compound 76 (107 mg, 0.196 mmol) dissolved in
anhydrous DMF (2 ml) was dropped therein. The reaction mixture was stirred
at RT for 1.5 hr and then poured into 2 N HCI (20 ml) and ice. The aqueous
layer was extracted with AcOEt (3 x 30 ml) and the combined organic extracts
were dried over anhydrous sodium sulphate and concentrated. Crude was
15 purified by column chromatography on silica gel, in gradient elution from
AcOEt/Petroleum ether 10:90 to AcOEt/Petroleum ether 40:60, to afford
68 mg of the title compound (68% yield).
"H NMR (300 MHz, CHLOROFORM-d) ppm 7.38 (t, 1 H), 7.33 - 7.36
(m, 1 H), 7.26 (d, 1 H), 6.37 (dd, 1 H), 6.30 (dd, 1 H), 6.05 (t, 1 H), 4.50
20 (quin, 1 H), 3.73 (s, 2 H), 3.44 (d, 1 H), 3.35 - 3.61 (m, 2 H), 3.40 (d, 1 H),
2.43 - 2.73 (m, 3 H), 2.36 (ddd, 1 H), 1.92 - 2.28 (m, 4 H), 1.60 - 1.91 (m,
3 H), 1.47 (s, 3 H), 1.41 - 1.54 (m, 1 H), 1.23 (t, 3 H), 1.08 - 1.38 (m, 3 H),
0.99 (s, 3 H).
LC-MS (ESI POS): 512.09 (MH+)

25 The compounds listed in Table 4 were prepared as previously described



| HNMR (300 MHz, CHLOROFORM-d) ppm HO :
7.37 (m 6 H 7.16 (dd, 1 H 87 o ee

(dddd, 1 W 2411329544, 53
3.73 (m 2 H 2. 17%9-
3 H

(s, 2 H 3.
H) 1.
(s, 3 H g

Prepar at i o

41 -

66 - 1.92

no

PSpRIRIt

hydr oxy- 6b- ( 2- mer capt o- acet yl) - 4a, 6a
4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10 10a, 10b, 11

(m 2 H 1.56 (s,

-O 68%7.37 -
6.48 (s,
(m 1 H 4.25 (d, 1 H 4.12PCT/EP2{1¢/003B6¢)
2.58 (m 5 H 1.92 -
1.43 -
47PCT/ EP2010/ 005366 82 Exanple 6

aS, 6bR, 9aS) - 8- Furan- 3-yl net hyl-5- 5

Rdt

7.59 (m 2 H)
1 H 6.41 (dd, 1 H
6
2.17
1.54 (m 1 H

hyl-
tradecahydro 7- oxa- 8- azapent al eno

(m
1.

7.20 -
5.41
3.94

1
03

[ 2, 1- a] phepanthren—2—one—{corpound-88) a—solution-of—conpounrd 82
(63 my, O. paund | de}suemre\f hanal }\Yveldd and vafBalytigahiy ot [C
under nitrlogen atnosphere, 1 N NaOH 10](120 t|EC-MS128SImBOS)wax26akddied.
After stirfring at OC for 3,5 hr, the reacti on| MKtire was poured intp 2 N
HC1 (1 m )| and brine (10 nl). The aqueous | aypr was extracted with AcOEt (3
x 20 nl) and the corbined organic extracts wef&idriMR Na2Sm®) aviHz,
concentratied. Crude was purified by colum chr opRICROBORM-AY ppnt i7cHt gel , in
gradient elution frgmDCMto AcCEt |15 80: 29,43t(f,:1q qff{(yrng, ngHgf pure
conpound (|34% yi el d). 1H NWVR (30 )‘7&0 il) 8 (t, 1
H, 7.52 -| 7.57 (m 1 Hy, g@(ozt ggj‘ %((’ diyll H),
5.93 (t. 1 H 82 70 2oa| 485 : J‘%m?,eses(d,
1 H, 3.62 (dd, 1 H) 7 3.29 - ; %72 5l 62 (m
1 H), 2.34 - 2.44 (1 20 2.35( '337“- ) 247(m 3 H,
1.73 (d, 2 H, 1.50 2 H, 1/38 (s m, 1@023112%.5(% 1 H),
0.99 - 1.13 (m 1 H) 1 H, 0.81 (s|H 8 (5.CG NB, (IEX| ) [
484. 09 ( NH+) (m5H)159-187(m 5 H),

1.48 (s, 3 H), 1.39 - 1.59 (m, 1

H), 1.08 - 1.38 (m, 3 H), 0.98

(s,3 H)

LC-MS (ESI POS): 548.11

(MH+)

'H NMR (300 MHz

CHLOROFORM-d) ppm 7.32

-7.48 (m, 2 H), 7.12 (dd, 1 H),

6.46 (s, 1 H), 6.40 (dd, 1 H),

83 77% {635 - 638 (m, 1 H), 541

(dddd, 1 H), 4.29 - 4.56 (m, 1

H), 3.78 (s, 2 H), 3.48 - 3.65

(m, 2 H), 3.48 (d, 1 H), 3.39

(d, 1 H), 2.18 - 2.72 (m, 6 H),

2.10 (br. s, 1 H), 1.63 - 1.94

(m, 3 H), 1.55 (s, 3 H), 1.35 -

1.64 (m, 2 H), 1.23 (t, 3 H),

1.00 (s, 3 H)

(continued)
5
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WO 2011/ 029547PCT/ EP2010/ 005366 83 Exanple 7
74p" 89 Preparation of (4a8, 4bR, 58, 6a8, 6bR, 9aS, 10aS, 10138, 12S)-6b-(2- 5

Chl or o- aceOywbI1/02b5412- di f | uor o- 5- hydr oxy- 4a, 6a- di met hy 1- 8CTEPRMO09I3p6 opyl) - 4
a, 4b, 5, 6, 6a, 6b, 8, 9, 9a,10,10a,10b,11,1280etradecahydro 7- oxa 8-

"-S 0 13 HO Li Cl

DIV

aza- pent al epef2t—afphenant-hren—2-—onre—(conpoupgd ﬁ? n of
lithiumchloride (97 ng, 2.285 mml) in anhydr];G;[\/IngE@i ﬁp)ﬁ n%g’é1 Iotrogen
at nosphereg, conpound 74 (118 ng, 0.190|mmuol) 1MHitdsol ved in anhydr ous DMV
(2 M) was added. The reaction m xture|was st rred at 65C for 3.5 hr| The
reaction nixture wag poured into 2N HCl and icél(20NMR arf30@ he MYaeous
| ayer was |lextracted|with AcCEt (3 x 50({m ). Th€eHLOQROFeRMsdpaphc 7a83& | act s
were washed with watler (2 x 4@ m), brine, dr @dld%eﬂﬂnhyGS(J(uﬁ IS8j um
sul phate and concent uri fied by2@§1q yﬂy4m@ﬁqgraphy
on silica|gel, in g n @& t @V ﬁ j@d({qafford
78 g of t|itl e84onpd : 9 NHz,
DVSO-d6) ppm 7. 03 - 9 (dd, 6.11
(s, 1 H, [5.49 - 5.787n i =2, 9§§1z =17, 31
e, 1 H). |4.54 (d, J=17.37 Hz, 1 H, 20 3.98 21 J( %ﬁ) 3. 62
(m 1 H, [3.33- 3.45 (m 1 H), 2.70 ({, J=7. 1’9‘) 25 % J=7. 63
Hz, 2 H), [2.05 - 2.35 (m 2 H), 1.97 (br. s., %lﬁ)(mll 209@5 16 H),
1.49 (s, 3 H), 1.39|- 1.46 (m 1 H), 084 (s,| BoHy.1.9200: HiES 5-?’08)3560.0
(M) The [conpounds listed in Table H)mbBE -prpémed B 1gK0eyvi ousl y
descri bed [25 for conpound 89. WD 2011/029547PE]3 B2010/ 005366 84 Table 5
Compound Structure |Yield Anal ytical LC- ML CESIS 8550 POSS:25 1834 M)
11-1 NMR (300 MHz, DWVBO d6) ppm 7.61 (t, Oppy+ 7- 58 (s, 1 H| 7.27
(dd, 1 H),| 6.42 ci

[a]p? =+ 169.3 (c=0.2,

MeOH)

"H NMR (300 MHz,

DMSO-dg) ppm 7.28 - 7.45

(m, 4 H), 7.26 (dd, 1 H),

69% 6.30 (dd, 1 H), 6.13 (s, 1 H),
85 5.50-5.74 (m, 1 H), 5.43

(dd, 1 H), 4.16 (m, 1 H),
3.94 (d, 1 H), 3.75 (d, 1 H),
3.43 -3.64 (m, 1 H), 3.31 -
3.43 (m, 1 H), 3.26 (s, 2 H),
2.54 - 2.68 (m, 1 H), 2.04 -
2.35 (m, 3 H), 1.84 - 1.99
(m, 1 H), 1.92 (s, 3 H), 1.51
-1.78 (m, 3 H), 1.49 (s, 3
H), 1.36 - 1.51 (m, 1 H),

0.82 (s,3 H)

(continued)



(dd,1 H), 6.30 (dd, 1 H, ,-, - HO 66%6.12 (s, 1 H, 550 - 5.80 (m 1
H, 5.45 (d, 1 H, 4.50 (d, 1 90 0. ' H), 4.38 (d, 1 H), 4.05 - 4.24 ee
(m 1 H) ,we.si@e471 H), 3.70 (d, 1 H, 3.43 - 3.55PCWEP2010/0053hf) , 3. 31-
3.43(m 1H), 2.55 - 2.70 (m 1 H), 202 - 2.36 (m 3 H), 1.86 - 2.02
(m 1H, 2-52—1 78 {(m—3 H—1-49(s—3-H)—1 33 -1 48 (m 1
H), 0.83 (s, 3 H LC-MB (ESI POS): |566. 02] LC-MS (ESI POS): 697.16

MH+

[a]p® =+ 200.1 (c = 0.265,
CHCl5)

'H NMR (300 MHz,
CHLOROFORM-d) ppm
7.70 - 7.87 (m, 2 H) 7.38 -
26% | 7.46 (m, 1 H) 7.31 - 7.35 (m,
1 H) 7.24 - 7.30 (m, 4 H)
7.14 (dd, 1 H) 6.45 - 6.51
(m, 1 H) 6.42 (dd, 1 H) 5.41
(dddd, 1 H) 4.41 - 4.53 (m, 1
H) 4.34 (d, 1 H) 4.03 (d, 1
H) 3.90 (s, 2 H) 3.47 - 3.68
(m, 2 H)2.24 - 2.62 (m, 4
H) 1.96 (d, 1 H) 1.73 - 1.90
(m, 3 H) 1.56 (s, 3 H) 1.50
(dd, 1 H) 1.02 (s, 3 H)
LC-MS (ESI POS): 681.32
MH+

86

[a]p? =+ 173.5 (c = 0.44,
CHCI;)

"H NMR (300 MHz,
CHLOROFORM-d) ppm
680 | 7-37-7.59 (m, 2H)7.20 -
o 7.37 (m, 6 H) 7.16 (dd, 1 H)
6.48 (s, 1 H) 6.41 (dd, 1 H)
5.41 (dddd, 1 H)4.37 - 4.53
' (m, 1 H)4.25(d, 1 H) 4.12
(d, 1 H) 3.94 (s, 2 H) 3.41 -
3.73 (m, 2 H) 2.17 - 2.58 (m,
5H)1.92-2.17 (m, 1 H)
1.66 - 1.92 (m, 2 H) 1.56 (s,
3H) 1.43 - 1.54 (m, 1 H)
1.03 (s, 3 H)

87




( MHH) 1H NVR (300 MHz, DMSO- ci  d6) ppm 7.18 - 7.45 (m 5 H),
6.30 (dd, 1 H), 6.13 (s, 1 H), HO 5.50 - 5.82 (m 1 H), 5.45 (d, 91 O.
000 ' 46%vd 269150295425 (s, 2 H), 4.08 - 4.21 (m 1 H, 3. 961201068366 F
3.79 (d, 1 H, 3.45 - 3.60 (m 1 Hgp 3.33 - 3.45 (m 1 H), 2.56 -
2.69 (m 1 H), 2.08 - 2.33 (m 3 H, 1.79- 1.98 (m 1 H), 1.51 -

1.74 (m 3 Example 6

Preparation of (4aR,5S,6aS,6bR,9aS)-8-Furan-3-ylmethyl-5-
5 hydroxy-6b-(2-mercapto-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentalenof2,1-a]phenanthren-2-one (compound 88)
To a solution of compound 82 (63 mg, 0.120 mmol) in degassed ethanol
(7 ml) and water (3 ml), at 0°C under nitrogen atmosphere, 1 N NaOH
10 (120 pl, 0.120 mmol) was added. After stirring at 0°C for 3,5 hr, the reaction
mixture was poured into 2 N HCI (1 ml) and brine (10 ml). The aqueous layer
was extracted with AcOEt (3 x 20 ml) and the combined organic extracts were
dried (NaSO,;) and concentrated. Crude was purified by column
chromatography on silica gel, in gradient elution from DCM to DCM/AcOEt
15  80: 20, to afford 20 mg of pure compound (34% yield).
'"H NMR (300 MHz, DMSO-d6) ppm 7.58 (t, 1 H), 7.52 - 7.57 (m, 1 H),
7.31 (d, 1 H), 6.41 (dd, 1 H), 6.17 (dd, 1 H), 5.93 (t, 1 H), 4.70 (d, 1 H),
4.14 - 444 (m, 1 H), 3.76 (d, 1 H), 3.66 (d, 1 H), 3.62 (dd, 1 H), 3.34 (dd,
1 H), 3.29 - 3.53 (m, 2 H), 2.52 - 2.62 (m, 1 H), 2.34 - 2.44 (m, 1 H), 2.20 -
20 2.35(m, 1H), 1.87-2.22 (m, 3 H), 1.73 (d, 2 H), 1.50 - 1.71 (m, 2 H), 1.38
(s, 3 H), 1.30 - 1.51 (m, 1 H), 0.99 - 1.13 (m, 1 H), 0.95 (dd, 1 H), 0.81
(s, 3 H).
LC-MS (ESI POS): 484.09 (MH+)

25



H, 1.48 (s, 3 H, 1.40 - 1.48 (
2011/ 029547PCT/ EP2010/ 005366 85  LC- MS
MHz, DVBGvO&p1ppsss7. 57 (dd, ci 1 H)
- 6.33(m 2 HOON'(3Li 73%H), 6.
1 H, 5.45 (dd, O 1 H), 4.45
3. 86
3

4.23 (m 1 3.99 (d, 1 H. 3.
3.32 - 3.43 (#§§¥EH¥?%2.56 s 207

2.00 (m 1

(dddd,

1.85 -

10

15

20

25

I

(dd, 1 H, @ctkrtad/oosbed),
16 (m 1 H, 92 O 5.63
H, 4.34 (d, 1 H, 411

2.07 - 2.37 (m 3 H,

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-6b-(2-
Chloro-acetyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-8-(3-phenyl-
propyl)-4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]jphenanthren-2-one (compound 89)

To a solution of lithium chloride (97 mg, 2.285 mmol) in anhydrous
DMF (1 ml) under nitrogen atmosphere, compound 74 (118 mg, 0.190 mmol)
dissolved in anhydrous DMF (2 ml) was added. The reaction mixture was
stirred at 65°C for 3.5 hr. The reaction mixture was poured into 2N HCI and
ice (20 ml) and the aqueous layer was extracted with AcOEt (3 x 50 ml). The
combined organic extracts were washed with water (2 x 40 ml), brine, dried
over anhydrous sodium sulphate and concentrated. Crude was purified by
column chromatography on silica gel, in gradient elution from DCM to
DCM/AcOELt 85: 15, to afford 78 mg of title compound (73.1% yield).

'H NMR (300 MHz, DMSO-dg) ppm 7.03 - 7.34 (m, 6 H), 6.29
(dd, J=10.12, 1.91 Hz, 1 H), 6.11 (s, 1 H), 549 - 5.78 (m, 1 H), 5.45
(d, J=2.93 Hz, 1 H), 4.69 (d, J=17.31 Hz, 1 H), 4.54 (d, J=17.31 Hz, 1 H),
3.98-4.24 (m, 1 H), 3.45-3.62 (m, 1 H), 3.33 -3.45 (m, 1 H), 2.70 (t, J=7.19
Hz, 2 H), 2.59 (t, J/=7.63 Hz, 2 H), 2.05 - 2.35 (m, 2 H), 1.97 (br. s., 2 H), 1.54
- 1.85 (m, 6 H), 1.49 (s, 3 H), 1.39 - 1.46 (m, 1 H), 0.84 (s, 3 H).

LC-MS (ESI POS) 560.0 (MH+)

The compounds listed in Table 5 were prepared as previously described

for compound 89.

0.81 (s, 3 H (continued)
POS): 522.2 MH+ 1H NMR (300

WO

6. 26

1 H, 3.43- 3.61 (m 1 H)),



H, 1.51- 1.71 (m 3 H), 1.49 (s, 3 H, 1.44 (dd, 1 H, 0.82 (s, 3 H
Exanpl e 8 Preparationof (4aR, 58, 6a8, 6bR, 9aS) - 8- Furan- 3-yl net hyl -5- 5
hydr oxy- Msipeatidi2ostrhy 1- 6b- ( 2- ( 2- oxo-t et r ahydr o- f ur an- 3- PCIEPR@ENHDI366
acetyll-4a, 4b, 5, 6, 6a, 6b, 8,9, 9a, 10, 10a, 89b, 11, 12-t et r adecahydr o- 7- oxa- 8-
aza- pent al eno[ 2, 1- al phenant hren- 2- one (conpound 93) A sol ution of
3- ner capt o- di hydr o-furan-2-one (37 g 12 mmol ) in anhydrous THF (1 m)
was added dropwise to a stirring sugggﬁ? n of NaH 10 (13 ng, 0.325 nmol,
60% suspenc| onh—i-nh-m-neral oil \ Ln ::nh\lrlrnnc THE (1 5 nri\ at- 0C-— The
resul ting lemumh Was qtstﬂ‘@t&lrﬁt QC fnr (lFliln nl A sol uAFlB&’t'ﬁPl comound 76
(170 ng, |0.312 mm|) in anhydrous THFE [(2 m) wag lsCoB y(ESEdRASHT 8% e and
the mxtuyre was st{rred at OC for 2 hr| and at RT (MiD+)
2011/ 029%47PCT/ EP2D10/ 005366 86 for 3 |hr. The regaction m xture was poyred
into water (20 m)|and ice and the aqueous | ayer| '\WENMR{3GCMELE, BIMBOAG OFEt
(3 x 20 i) and the conbined organic extracts warg)Wwpaned it in 1y,insg (dried
(Na2SO4) |and conceptrated. Crude was purified by { 7§I7r(@({raltg? on
silica gel, in gragient 5 elutjon fromDCMto DC)\?;’ 7 P}f)ﬂord
97 nmg of |pure conppund (55%y el d). f%&% (m’
CHLORCFORVE d)  ppm "ol ?s By G 9( M. & 43
(m 1H/|629- 6 6. 85 m | W -g.gf 1H),
4.24 - 4)69 (m 2 7 H), 2.48 )2‘3897@( H) 9519424 30 -
2.49 (m |1 H), 1.8p e~2r2g .60 - 1.8d (@Em! E)F%8 id,47H).83.78 ]| 1) |
1.38 - 1/63 (m 1 H, 1.25 - 1.37 (m 1 H, 1.0 W, 1.Hp $A3 2355, (m.bg (s,
3 H. LCGM5 (ESI PPS): 568.11 (M) The conpdunddl|y St43d (mn ITdbL ¢ 6
were prepared as pfeviously described ffor conmpouri593:2. b @bl e1% 2@hpound
Structure Yield Anal yti cal LC-M5 (BSIPOS): 578.18 (m, I W}H)1.86 n—blelvR
(300 MHz,| CHLOROFORMd) ppm 7.18 - 94 | HO ti Oe $qm’LOf/q1 4gz(ml7§ 6. 32
(dd, 1 Hy, 6.07 (t| 1 H, 4.25 -4.54 (m 3 H, 3.8 4 §I—fml3§ 4 3. 31 -
3.64 (m |3 H, 2.50L - 2.76 (m 2 H), 2.30-2.452_111 )83 (&; 2. 29
(m 5 H —85—2pim—2 LC- MS (BST POS) 566.02

(MH+)

"H NMR (300 MHz, DMSO-

ds) ppm 7.18 - 7.45 (m, 5 H),

6.30(dd, 1 H), 6.13 (s, 1 H),

5.50 - 5.82 (m, 1 H), 5.45 (d,

91 46% 1 H), 4.25 (s, 2 H), 4.08 -

421 (m, 1 H),3.96(d, 1 H),

3.79(d, 1 H), 3.45 - 3.60 (m,

1 H), 3.33-3.45 (m, 1 H),

2.56 - 2.69 (m, 1 H), 2.08 -

2.33 (m, 3 H), 1.79 - 1.98

(m, 1 H), 1.51 - 1.74 (m, 3

H), 1.48 (s, 3 H), 1.40 - 1.48

(m, 1 H), 0.81 (s, 3 H)

(continued)
5
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H, 1.59- 1.83 (m 2 H), 1.48 - 1.54 (m 1 H), 1.47 (s, 3 H, 1.06 -
1.24 (m 2 H), 0.98 (s, 3 H (continued) WD 2011/029547PCT/ EP2010/ 005366
87 LC-WB(ES/02838) : 620. 06 (M) 1HNVR(300MVHz, CHL ORCIE®RRA 10 )0033p6n 7. 22
- 728(m 1H) 7.09 - 7.21 (m 95 IDg5HO O0..." 30%2H) 702(dd 1H,
6.46 (s, & —6—40—(dd—1Hy—5-40{(dddd; 1.., 5 8301 ee
2 3.66 4 4.13 (m|a H, 3.32 - 3.67 (m 3FDL@1\§S(SZ%M%2 L H),
2.04 - 2|59 (m 6 H), 1.90 - 2.03 (jIm 2 1. Mid1+ 1.89 (m 2 H),

1.54 (s, |3 H),

'H NMR (300 MHz,
DMSO-dg) ppm 7.57 (dd,

1 H), 7.27 (dd, 1 H), 6.41
(dd, 1 H), 6.26 - 6.33 (m, 2
H), 6.07 - 6.16 (m, 1 H),
5.63 (dddd, 1 H), 5.45 (dd,
1 H), 4.45 (d, 1 H), 4.34
(d, 1 H), 4.11-4.23 (m, 1
H), 3.99 (d, 1 H), 3.86 (d,
1 H), 3.43 - 3.61 (m, 1 H),
3.32-3.43 (m, 1 H), 2.56 -
2.73 (m, 1 H), 2.07 - 2.37
(m, 3 H), 1.85 - 2.00 (m, 1
H), 1.51 - 1.71 (m, 3 H),
1.49 (s, 3 H), 1.44 (dd, 1
H), 0.82 (s, 3 H)

73%
92

Example 8

Preparation of (4aR,5S,6aS,6bR,9aS)-8-Furan-3-ylmethyl-5-
5 hydroxy-4a,6a-dimethyl-6b-[2-(2-0xo-tetrahydro-furan-3-ylsulfanyl)-
acetyl]-4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]phenanthren-2-one (compound 93)
A solution of 3-mercapto-dihydro-furan-2-one (37 mg, 0.312 mmol) in
anhydrous THF (1 ml) was added dropwise to a stirring suspension of NaH
10 (13 mg, 0.325 mmol, 60% suspension in mineral oil) in anhydrous THF
(1.5 ml) at 0°C. The resulting solution was stirred at 0°C for 30 min. A
solution of compound 76 (170 mg, 0.312 mmol) in anhydrous THF (2 ml) was

slowly added dropwise and the mixture was stirred at 0°C for 2 hr and at RT



1.47 (dd, 1 H), 0.98 (s, 3 H LC- MS(ESI POS): 604. 07 (M)

11HNVR( 300MHz, CHLOROFORM- d) ppm 7. 32 - 76%7.43 (m 2 H, 7.07 - 7.18
(m 1 96 WO-20HM294Hy, 6.46 (s, 1 H), 6.32 - 6.43 (m 0. PCZ/EHRO10408866 - 5. 71
(m 1 H, 424 oee 4.623 H, 3.364.88 -(m-(m 7 H), 1.96 - 2.88 (m 5
H, 1.54 F (s, 3 H, 1.37 - 1.93 (m 4 H), 125-140(m1H) 0.94

105 SR, e P e g TTRGEP o o ST 0n o
224421b(t56%1rq§%§%0]§%{ % %Bﬁaﬁ)a&’ﬁ' %ZLC](?E% gdec%ﬁyg}lg ain%xtge8cgrzngﬁ)%en al eno
R I R sty Stk
et radecary R0 eopATERS, B erfink o Aternay o lics g5k i raTiERl ate
5 elution from DCM to DCM/AcOEt 25: 75, to afford 97 mg of pure compound
(55% yield).
'H NMR (300 MHz, CHLOROFORM-d) ppm 7.32 - 7.43 (m, 2 H), 7.18 -
7.32 (m, 2 H), 6.33 - 6.43 (m, 1 H), 6.26 - 6.34 (m, 1 H), 5.82 - 6.13 (m, 1 H),
4.46 - 4.58 (m, 1 H), 4.24 - 4.69 (m, 2 H), 3.31 - 4.21 (m, 7 H), 2.48 - 2.87 (m,
10 2H),230-249(m, 1 H), 1.86 - 2.29 (m, 5 H), 1.60 - 1.86 (m, 2 H), 1.47 (s, 3
H), 1.38 - 1.63 (m, 1 H), 1.25 - 1.37 (m, 1 H), 1.06 - 1.20 (m, 2 H), 0.98 (s, 3 H).
LC-MS (ESI POS): 568.11 (MH+)
The compounds listed in Table 6 were prepared as previously described

for compound 93:

15 Table 6
Compound Structure Yield Analytical
LC-MS (ESI POS): 578.19
(MH+)
'HNMR (300 MHz,

CHLOROFORM-d) ppm 7.18 -
7.41 (m, 6 H), 6.32 (dd, 1 H),
10% 6.07 (t, 1 H),4.25-4.54 (m, 3
H), 3.68 - 3.98 (m, 4 H), 3.31 -
3.64 (m, 3 H), 2.51-2.76 (m, 2
H),2.30-2.45 (m, 1 H), 2.03 -
2.29 (m, 5 H), 1.85-2.01 (m, 2
H), 1.59-1.83 (m,2 H), 1.48 -
1.54 (m, 1 H), 1.47 (s, 3 H), 1.06
- 1.24 (m, 2 H), 0.98 (s, 3 H)
(continued)
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WD 2011/ 029547PCT/ EP2010/ 005366 88 21) (250 nm,
at 0C under nitrogen atnosphere, DHP (161 p.1, 1.9 mpl) was added and the
reacti on woxburmeowas stirred at RT for 1 hr. Sol vent wagcexepawabsds and t he
residue was purified by flash chromat ogyaphy on silica gel in DCM AcCEt 80:

20, to afferd260-pg—of the 5 title-—corpound(86%vyi

0.64 mmol) in DCM (10 m),

444.2 (M) Exanpl
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1.29)- 1.40 &6, (H), 01944)1.08
72 (m 1H

: ,(n§34§,(§.¢§1d0.94(rh|)1H§ 1y -
), 1.96 - 2.06 (m I H, 1I.85 (ddd,
1 H, 1.47 (s, 3 H, 1.09 - 1.33 (m
LC-M5 (ESI POS): 492.10 (MH#) WO
repared as previously
ure

(td, 1 H)y, 3.53 (d
2.30 20 (my 1 H),

H, 1.67 - 1. 804
H, 1.04 (dd,

d, 1 H), 2.53 - 2.
2. 06 - 2. I7 (m I
129H), 1.62 (dd,

.01 (s, 3 H.

1
1

2011/ 029547PCT/ EP2010/ 005366 90 Corrpound 101 was
8 Conpound St

descri bed for conpound 100: TaOPI e

Preparation of (4aR,5S,6aS,6bR,9aS)-5-Hydroxy-4a,6a-dimethyl-

5 6b-[2-(tetrahydro-pyran-2-yloxy)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one (intermediate 97)

To a solution of (4aR,5S,6aS,6bR,9aS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-

10 tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one (intermediate



Yi el d Anal yti cal LC- MB( ESI POS) : 518. 05 ( MHH) 1H NMR (300 Mz,

DMBO- OH d6) ppm 7.92 (d, 1 H), 7.27 (dd, 1H, 7.19 (d, 1 H, 6.67
(dd, 1 Owolo1ipes46.29 (dd, 1 H), 6.11 (s, 1 101 HO 0. 2CTEPW1YPS366 52 -

5.57 (m 1 H), 5.44 -01005.83 (m 1 H) g85.03 (t, 1 H), 4.48 (d, 1 H),
4.06 - 4.34 (m 3 H, 3.58- 3.75 (m 1H), 3.52 (dd, 1 H), 2.60 -

2.80 (M ol y50 mg, 0.64 mmol) in DCM (10 ml), at 0°C under nitrogen atmosphere,
DHP (161 pl, 1.9 mmol) was added and the reaction mixture was stirred at RT
for 1 hr. Solvent was evaporated and the residue was purified by flash
chromatography on silica gel in DCM/AcOEt 80: 20, to afford 260 mg of the

5 title compound (86% yield).
LC-MS (ESI POS): 444.2 (MH+)

Example 10

10 Preparation of (4aR,5S,6aS,6bR,9aS)-8-Benzoyl-5-hydroxy-4a,6a-
dimethyl-6b-[2-(tetrahydro-pyran-2-yloxy)-acetyl]-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]jphenanthren-2-one (intermediate 98)

To a solution of intermediate 97 (130 mg, 0.27 mmol) in anhydrous

15 THF (2.7 ml) at 0°C under nitrogen atmosphere, triethylamine (75 pl,
0.54 mmol) was added and the mixture stirred for 15 min at 0°C. Benzoyl
chloride was added (63 pl, 0.54 mmol) and the mixture stirred for further
15 min. The mixture was diluted with AcOEt (20 ml) and the organic layer
was washed with water and brine, dried (Na,SO,4) and concentrated. Crude

20  was purified by flash chromatography on silica gel in DCM/AcOEt 80: 20, to
afford 120 mg of the title compound as colorless oil (7 7% yield).

LC-MS (ESI POS): 576.15 (MH+)
Intermediates listed in Table 7 were prepared as previously described
for intermediate 98, reacting intermediate 97 with a suitable acyl chloride.

25



1.97 - 2.26 (m 3 H, 1.67 - 1.91 (m 2 H, 1.51 - 1.66 (m 2 H),

1.49 (s, 3 H, 0.92 (s, 3 H 5Exanple 12 97102

Pr epar at iwoab(14ep§43S, 6a8, 6bR, 9aS) - 8- ( Fur an- 2- car bonyl ) - BCTHPA010/005366

r oxy- 6b- (2- hyd roxy-acetyl)-4a, 6a-di neghyl -

1044, 4b, 5, 6, 64, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza-

pent al eno[ 2, 1- a] phenant hr en- 2- one (cmﬁjgd 102) To a sol ution of
internediate 97 and triethylam ne (1 0.84 mmol ), in dry THF, under
nitrogen _a_t__;pgs_p_h_%r_%_af 0C2-furovl chloride (7—\ Il 077 nTrDI\ W ded
and the rdntermadiate v o SHUCEIE, od for Yield nules  TheAnalyigalont wa

renoved ynder vacuur 55T due jwvas dissol yed in THF (2 M),
acetonitriile (2 nl) |and wat ex(1 )I 1 N HCl has added to this mxture
and it wags stllq)red g 0,Tm b/ DCM {135 LaMSaddsd, PO%: 0.1

2011/ 0295347PCT/EP201 phases wer sepa(MiEEd and the aqueous|| ayer
was extracted with [ i’@ 15 ml). The conbined organic |ayers were dried
(Na2SO4) |and concent|rat ed.: Crude was purified by preparative HPLC to afford

40 ng of The title corrpound (IT% yielrd). 5114 : O d6)
ppm 7. 90 (dd Eszh 1131 (d, 1 H, 7.20 (dd, 1 H, 6.67 (dd, 1 H, 6.16
(dd, 1 H), ,480(br s., 1 H, 4.45 (d, 1 H, 4.27 - 4.38
(m 1 H), 420(dd 1 H, f 1H) 3.53 3675H( 1 H, 3.46 (dd, 1
H, 2.53 - 2.61 (m 1 H), g)\BPQh(m 2 H, d . 2.17 (m 2 H,
1.82 - 1.92 (m 2 H), 1.500 4182 m 3 H), #.3¢ \,\'.‘3%), 100.99 - 1.15
(m 1 H, 0.92 - 1.00 ( 14y, 0.92{sr 3 5 (ESI PCS): 482.00
(MHH) The corrpounds hl in Table 9 prepared as previously

described for conpound 402: Tabje 9 15 Coffpound Stgpucture Yield Anal ytical
LC IVB?ESI POS) : 498. 08 ( MH+) 11-1 NMR (300 MHz, DMSO-

Preparation of (4aR,5S,6aS,6bR,9aS)-8-Benzoyl-5-hydroxy-6b-(2-
hydroxy-acetyl)-4a,6a-dimethyl-4a,4b,5,6,6a,6b,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-2-one
(compound 100)

10 To a solution of intermediate 98 (120 mg, 0.20 mmol) in THF (6 ml),
IN HCIl (3 ml) was added and the mixture was stirred at RT for 14 hr. The
mixture was diluted with AcOEt (30 ml) and the organic layer was washed
with water and brine, dried (Na,SO,) and concentrated. Crude was purified by
preparative HPLC, to afford 41.3 mg of the title compound

15 (42% yield).

"H NMR (300 MHz, CHLOROFORM-d) ppm 7.57 - 7.71 (m, 2 H), 7.47
-7.56 (m, 1 H), 7.37 - 7.46 (m, 2 H), 7.30 (d, 1 H), 6.39 (dd, 1 H), 6.15 (t, 1
H), 4.44 - 456 (m, 1 H), 4.42 (d, 1 H), 4.21 (dd, 1 H), 4.16 (d, 1 H), 3.73 (td,
1 H), 3.53 (dd, 1 H), 2.53 - 2.72 (m, 1 H), 2.42 (ddd, 1 H), 2.17 - 2.30

20 (m, 1 H), 2.06 - 2.17 (m, 1 H), 1.96 - 2.06 (m, 1 H), 1.85 (ddd, 1 H), 1.67 -
1.79 (m, 2 H), 1.62 (dd, 1 H), 1.47 (s, 3 H), 1.09 - 1.33 (m, 1 H), 1.04 (dd, 1
H), 1.01 (s, 3 H).

LC-MS (ESI POS): 492.10 (MH+)



d6) ppm7.89 (dd, 1 H), 7.80 OH (dd, 1 H), 7.30 (d, 1 H), 7.19 , - (dd,
1 H), 6.15 (dd, 1 H), 5.91 103 HO RIO's 12%(s, 1 H), 4.81 (br. s., 1 H,
4.37 000WOLOHY0207274. 371 H), (d,-(m 4.20 (d, 1 H), 4PCI/EPAe)/0053s)

3.48 - 3.72 (m 2 H), 2.55 - 267(9()1H),221-239(m1 H)
1.84 - 2.17 (m 5H, 1.53 - 1.84 (m 3 H. 1.38 (s, 3 H,  0.93 (s, 3
H) 091(dd o ) 47 OH
0 Coribophio Lot torehed) éésﬁf%?é% iy ?%M%ﬁﬁ%%@éﬁ%
DI\/SOd6) pmlﬁsw(dd 1H, 7.57 (dd, 1 H), 7.39 (dd, 1 H), 7.30 (d, 1 H),
6.17 (dd, 5.92 (s, 1 H), 4.77 (br. s., 1 H, 4.20 - 4.40 (m 2 H),
3.97 - 419(m 2 H), 3 45 - 364(%%{1)8 2.54 . 2.61 (m 1H, 2 28 -
243 (m 1 H), 1.91 - 2.16 (m 2 H), #2348 1 84 (m 5 H), 1.38 (s, 3 H),
0.94 - 1.4 (m—1 H 090 (s—3-H 087 (dd_1 H 105 OH Ph
Compound |’ Structure. | Yield § Analytical
LC-MS (ESI POS). 518.05
(MH+)

'"H NMR (300 MHz, DMSO-
d6) ppm 7.92 (d, 1 H), 7.27 (dd,
1 H), 7.19 (d, 1 H), 6.67 (dd, 1
H), 6.29 (dd, 1 H), 6.11 (s, 1
H), 5.52 - 5.57 (m, 1 H), 5.44 -
5.83 (m, 1 H), 5.03 (t, 1 H),
448 (d, 1 H), 4.06 - 434 (m, 3
H), 3.58 - 3.75 (m, 1 H), 3.52
(dd, 1 H), 2.60 - 2.80 (m, 1 H),
1.97 - 2.26 (m, 3 H), 1.67 - 1.91
(m, 2 H), 1.51 - 1.66 (m, 2 H),
1.49 (s, 3 H), 0.92 (s, 3 H)

0
101 >5%

5 Example 12

Preparation of (4aR,55,6aS,6bR,9aS)-8-(Furan-2-carbonyl)-5-
hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-

10 4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-2-one (compound 102)

To a solution of intermediate 97 and triethylamine (117 ml, 0.84 mmol),
in dry THF, under nitrogen atmosphere at 0°C, 2-furoyl chloride (76 pl,
0.77 mmol) was added and the reaction mixture was stirred for 5 minutes. The

15 solvent was removed under vacuum and the residue was dissolved in THF
(2 ml), acetonitrile (2 ml) and water (10 ml). 1 N HC] was added to this

mixture and it was stirred at RT for 30 min. DCM (15 ml) was added, the



HO IPill o 00 8 0/0 LC MS(ESI POS):506.23 (MH) 1HNMR(300MHz,
CHLOROFORM-d) ppm 7.10 - 7.39 (m 6 H), 6.36 (dd, 1 H, 6.09 (t, 1 H, 4.35
- 4.63 (rWO20Hy0293726 (d, 1 H), 3.81 - 3.97 (m 1 H), 3PCI/EP2@0805366nn 4 H),

244-266(m 1H, 2.26 - 2.42 (m %H), 2.05 - 2.18 (m 2 H), 1.81 -
204(m2 , 1.64 (dd, 2 H, 1.49 - 1.59 (m 2 H), 1.43 (s, 3 H), 1.01
2 . :
(25 ((2aR @ %w&gg gégaqu %ngrtgggﬁhqf&hﬁ 145er WSRO WAlh BREM & 3¢1 ¢

Petr adecMyar e sibmey dradip: R dvdre) ?pﬁe R0 %ééldlﬁynﬁef&%tadh |
ester (¢ gilé] S&rfl er)url 16(% ﬂ;; pxtéé)talr:?tﬁ@nﬁ? Wsdf? '4’3)9% %Sff?ey'tgtlléj

starting revi OUS descri

(Exanpl e %]WF / 47PCT/ EP2010/ 005366 93 LC—I\/B (ESI P%) 430. 3
(MH) repar QWrﬁg?cBacetl c acid 2-((4aR, 5S, 6aS, 6bR, 9aS) - 5- hydr oxy- 8-

i ae e o an AR 1] MR IGE00¥A s, DMSO:d6) ppm 7.90 (dd 1 H), 7,31

|
Eﬁﬂgz‘uﬁ(??%om’s@mﬂt *legmwﬂ 526 Aeftdd. Hiha-(ﬂ%ﬁi "0 HED (b,
o hnasar OED, AATEENELD, 42 ‘ﬁt“‘?‘%*f@“lﬁ%‘g?%%%@aﬁ?g%% $om, 353

mi xture wepgstif regnas LﬁTﬁj(grl ngé)@} N Xy ugg Mes Bgt(‘?ﬁima%\qs-t&) 1M 10

(20 m) andthe or gahi ¢ phase was washed wth wat’er, dried and

concentratedn Gruderea g Loghy Jipeh. sorerpeashyyen 30163 g8l 11

gr adi ent AcOEt 907 10 fo DCM AcCOEt 5 to affor

of pype QPWQL{“%Q%?%H' d\/ﬁn( EPH) R@i(s@@{ﬁ (MH+) 15Preparation of
(4aR, 5S, 6aS, 6bR, 9aS) g&droxy 6b 2- hydro

acetyl) - 8- et he q§gngk3 870

4a, 4b, 5, 6, 64, 6b 8,9,9a, 10,1 a 10b 1 , 12-t et radecahydr o- 7- oxa- 8- azapent al eno
[2, 1- a] phenantmfee@or%peuﬁdé qeeetpwcra%@@b WeredpAlared @8 REvRRRALY dedéribled

2- ((4aR, 5S, 6aS, 6bR, 9aS) - 5- hydr oxy- 8-

20net hanggplbaipolnal - di net hy1- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 1

b, 11, 12-

t et radecahydr o- 7- oxa- 8- aza- pent al enoffapie 8] phenant hr en- 6b-y1) - 2- oxo- et hyl
esteq5(conpound 107) (74 ng, 0.16 nmol) in degassed nethanol (5 M) and

water (5 [E,FJ[ ?%nd)u,unuestru Mrggelvl at ””M’#ﬁi €, J. N I\Id. Widded

and the Hoctutr-e—was—stirrediat 10Ot bn 25
m xture was acidif{ed to pH 2, concentrated angd @?%uéi&ﬁs §ﬂ¥9$ ed by
preparatijlve LC-Ms o afford 11.5 ng of the tit ﬁpound (1796y|eld)

NVR (300 (MHz, CHLOROFORMd): ppm 7.26 (d, 1 H)|.6.33 (dd, 1 t, 1

H, 4.72|(d, 1 H,|4.54 (q, 1 H, 4. 23 (d, 1 H HANMR @ M H),DMS@
2011/ 029547PCT/ EP2D10/ 005366 94 3.78|(td, 1 H)|d6) ppm(£893dé) 1 ¥),008¢ dd, 1
H, 2.51[- 2.71 (m 2.39 (ddd, |1 H), 2.17(dd,21.1313, 780 @, MH), 27704 | -
2.17 (m |3 H, 1.7 N 1\@? 1. ﬁ’,ﬁzv y 6dd, m HE, 605 (dd,47H},s5.98B| H) ,
1.09 - 1132 g3 2 CES! | RODH), 468 @9 S MH), AExANDI e

14 106109110 ! lon of ac tIC acid 1 H), 4.27 - 437(m 1 H),

2-[ (4aR, 3S, 6aS, 6bR} 9 r oxy-4a)6a- di met hy 57% &pqtﬁyl4ppega Iq@r)annyl
) - 2- 0XO-

102, 4a, 4b, 5, 6, 6a, 8( 9, 9a, 10, 10a, 10b, 1 ,12-tetra 348 3r INE % -

pent al eng[ 2, 1- a] phenant hr en- 6b-y1] - 2{ oxo- et hyl %ﬁgﬁ ég
Compound {106 (200 pg, 0.50 nmol) was dissolved

under nitirogen atnpsphere. Triethylamne (71 g %%d 3}ﬁ
N- Met hyl {N- phenyl car banoyl chloride (87 g, O. >Q9ﬁﬁﬁﬁ3H%é} @ddedland| 15
the reaction mxture was stirred at OC for 3 hr and at RT for @outayed) The
m xture was diluted with water (15 m) and 1 N HC1 was added. The aqueous

| ayer was extracted with DCM (3 x 20 ml). The conbi ned organic | ayers were
dried (Na2SO4) and concentrated. Crude was purified by preparative HPLC, to
afforg 66 ng of pure conpound (23%yield). 20LC-M5 (ESI POS): 563.7 (M)
Preparation of (4aR 5S, 6aS, 6bR, 9aS) - 5- Hydr oxy- 6b- ( 2- hydr oxy-

acetyl)-4a, 6a-di net hyl- 2- oxo- 2, 4a, 4b, 5, 6, 6a, 6b, 9, 9a, 10, 10a, 10b, 11, 12-

t et radecahydr o- 7- oxa- 8- aza- pent al eno[ 2, 1- al phenant hr ene- 8- carboxylic acid
nmet hyl - phenyl - am de (conpound 110) 25To a solution of conpound 109 (66 ny,
0.12 mmol ) in degassed WD 2011/029547PCT/ EP2010/ 005366 95 net hanol (1.5
m) and water (1.5 m ), at OC under nitrogen atnosphere, 1 N NaOH (117 pi)
was added and the reaction mxture was stirred at OC for 10 m nutes. The
reaction mxture was acidified to pH 2, concentrated and the residue was
pur|f|ed by preparatlve LC—NB to afford 21 ny of the title 5 conpound (33%)

S NN OB R AN~ ey e - -~ o~




Preparation of (4aR, 5S, 6aS, 6bR, 9aS) - 5- Hydr oxy- 4a, 6a- di net hy1- 2-
oxo- 8-t hi ophen- 3-yl net hyl- 2, 4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12-
t et r adecaNQ@ApPD/298K a- 8- aza- pent al eno[ 2, 1- a] phenant hr ene PEHAP201009386¢ ¢ 20

acid (conpound 111) To a solution of 192(202 ng, 0.418 mmol) in THF (3 m)
and wat er—(+—+)—4N-NaGHA{(836—g-—0-—836—+wol S-atded—angthe-seacti on
m xture was stirred at RT in an open|vessel fo W(\Eﬁe pﬁacu%%f xture
was poured into 2 N HCL and ice (30 m) and t hel dous | ayer was extracted
with AcCkt 25 (3 x| 30 ml). The conbined organi ¢ extracts were washed yith
brine, dfied over anhydrous sodi um sl phate ang BoNMEht(3eA ddHeo DHISe- 202 ny
of crude| WD 2011/ p29547PCT/ EP2010/ 005366 96 naté) ppin §.g6addj 1 at),vESY i el d)
whi ch wag used as such w thowt further purificafddrn. H), 7.39 {dd, NMR),(B80 | Mz,
DVSO-d6) |ppm 7.42 (dd, 1 Hpxd. /8'7.35 O 1,1 B)38.10ddd] 1H)Y), 994 (dd,
1 H, 6.16 (qdgs 1 M, 520205 11 &) (4. 26°% 4. 3@551@14717 ,selﬁ94@as .,
2 H, 3.31 - 3.58 (m 53 - 2}]60 (m 1 44( !i”19
1.93 - 2420 (m 3 H_ 1H,(1.49 - 1.7} 3(m
1 H, 1.39 (s, 3 H, 0.97 - 1.15 (m 1H),0.9( H).
LC-Ms (E$l POS): 470.13 (M) Compouhd i%geli {ar'}) her e
prepared|as previously described 10 for corrpou (ni 1u1d
Structure Analytical 112 OH HO --ts]l LC M5 (EBI HL)BC]—I
HO / 0100. LC Ms (ESI PCS): 548.3 (M) 114 HO &% (mpﬂ H) 0-99(5 3h LC
M5 (ESI POS): 528.8 (MIl+) 115 HO Ofs LC M5 (EH), (PSEIdd 3d6) 0 (ML71+)
Exanpl e 16 15111116 WO 2011/ 029547PCT/ EP20100BREB6@ESA7 POS): Bo@PAhf at i on
of (4aR, S, 6aS, 6bR| 9aS) - 5- Hydr oxy- 4a, 6a- di met hy {M2H)
oxo0- 8-t hijophen- 3-y| net hy1- 2, 4a, 4b, 5, 6, 6a, 8, 9, 94, 10, 10a, 10b, 11, 12-
tetradecghydro-7-oxa- 8-aza-pental eno|[2, 1-a] phéegantifgae- 68pgar bopyl i c
acid nethyl ester (conpound 116) 5Under nitrog(g: @ 2\ C. 0}1[]6] 111
(110 ng, |0.23 nmol ) was suspegded in|anhydrous [’.—;E‘(?% 6 dd @%Qm;,
0.39 mol|) was added and the ureiwas stirreg 1 535 Uy nanol
(5 mM) was added apd th@ r.s?*irlq m Xt ur g@omas $ r g ’ évf{ i The
sol vent was é@épor at ed e'crude{was purifi ’6 ed hti-9k - to
afford 41 ng of puf pound (37% vyield). |(m, 1'H), Rgrt (B8b (w2 H),
DVBO- d6) |ppm 7. 42 ( dd, ), 7.31 (d| 1 H), 7.2244 723% (m 11H}) 2.26. 01 (dd
1 H, 6.16 (dd, 1 H, 5.92 (s, 1 H), [4.18 - 4.38.42rm,1 ), 2.03.-8B1§ M, 2| H) ,
3.66 (s, {3 H, 3.38-3.51(m 2H,]|2 53 - 2. 6H)15.8(m 2.04 khn, 22HP11.64 2. 37
(m 1H, 1.92 - 1{68 (m 3 H, 1.39|(s, 3 H, @@21&)@1@44)59@.118@1{), D. 96
(m 1 H.,| -2.18 (m 3 H, 1.69 - 1.46 (m 1 H) 148 &7 3 Hb, 9%1(®, L Hj){ 1.46
- 1.14 (p 1 H, 0790 0.72 - 0.97 (m, 1 H)

Example 13

Preparation of acetic acid 2-((4aR,5S,6aS,6bR,9aS)-5-hydroxy-

4a,6a-dimethyl-2-o0xo0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-

tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-

ethyl ester (

The title compound was obtained in 55% yield,

compound 106)

intermediate 7, as previously described for compound 9 (Example 3).

starting from



LC-Ms (ESI PUS): 484.28 (M+) Exanple 17 20 Preparation of

(4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 413, 12-

Di f| uor o-SoOlYWKsA74a, 6a- di met hyl- 2- oxo- 8- ( 3- phenyl - pr opgI)EP2010/005366

2,4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 129g8et r adecahydr o- 7- oxa- 8- azapent al eno|
2, 1- al phenant hr ene- 6b- car bot hoi caci dS- butyl ester 25 (conpound 117) To a

| uti f 0 . ) i hyd WO
;81;; 688527P%%@%§gg®%3%§é2 Aég@gl@/l%%%mn;m Lnldgr aﬂi %/r {)ngm at nosphere,
b | diim I oD . 9. 37 ti
mxtur e v strepagalon ot dreficchei® ZRAFR] RSO BRIAS Sy dieact on
| uti : . 379 I d sodi hydri d
(16 65 mprcyrbficsul ARk R dih e Tm8: (5 ) Ve sl ow y dr opped and the
react] on XS G655 ARG 4. 15D, 1 Biotectriecaliy i £8. gl ur e was

poured i nt0 Water >an mM) an he "aqueous 1ayer was €xtracted with

AcCEt (3 1) i i i ter,

pri ne - ameai ATl FAFp Ao (005N 2 COIARYT SRS HRTA S L2
ited by fl : : : . ' . ;

b AcCe: be: CBPERE 108 (Y200 o Oitof s WiShelven ABAE broy

1H NMR 0 N 756,29 , , 11

(s, 1 Fﬁ@s‘.‘% “—n@.}7§it€(§j§m€%@¥’sgﬁ3‘f '(g?i%tf(ﬂ&fnqﬂ%gs- HE %gfrﬁn}‘i ?f%. 44 -

15 2. 15 Tagestlinl Snfdidgirs 054 Sy WerbladdePnt helfeigflof B

1.68 (m rﬁi)%f%re va;fkgs?iﬁed:gatﬂ%{T ¥of & d és.‘lq igtddl whs2dilated: Wit DCR H) |

0.87 (s, 3 H) 086 (t 38H, L NS (B PG 600 4 UM TaiD2s = + 150. 2

(c =18. 5Q20GHBL 3hd2@e*8FRific Jhase was wHSIRREGAIH Watef, dried (Na,S 43_ and
(4aS, 4bR,'5S, 6aS, 6bR, 9aS,710aS,'10bS, 12S) - 8- (4- Chl or o- benzy1l) - 4b,"12-di f | uoro-5

- hydr oxy-bacBagdid®tOnlde2 wa%Opurified by flash chromatography on silica gel, in

252, 4a, 4b, 5, 6, 63, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza-

pent al engjrgdibnlcANEOR T thaDEMBA EOER DY | TICtAPDCMIRCMEL S07sde té aermrdungd WO
2011/ 029547PCT/ EP2010/ 005366 99 118) To a solution of conpound 113

(200 no, R %-fipdf%b}nﬂdhlﬂf% ieRyr ), under nitrogen atnosphere, CDI
(66. 8 ng, %.4 2 mmol ) was added and the m xture was stirred at 50C for |h.

Reaction was gquiMe Irp@gh55@g.|3p@p[ﬂ43re and a 2 Msolution of methylam ne
(0.749 m, 1.498 mol) in THF was added, followed by DVAP (45.8 ng, 0.375
nol y5 Reacti @repayation’ r o a{4RSS,64SHIRYAS)-SLHP@FGXE-6bb@hydeorpl d was
still present, another addition of a 2 Msolution of net hylam ne (1.5 m,

3. 00 mMlgcerdy-glanabandsiHoalyl-oa, oealiatethly] S50C overni ght. The reaction

m xture was cool ed, poured 10 into 100 m of water and extracted wth AcOEt
(3 x 70 4b,576,6a06W 8% da A0y 204 4 00%1 1 A0t fetned Ecalyadasl 7vethr8bazane, dried
over sodiml}?)’m s’ul’phatgtlgb’aﬁ cgr%ent’rmd. Crude (240 ng) was dissolved in MeOH
and the rratdletio[2A-applyénsn dixied-2ammed @onipduad BS)S- HOB- cartri dge,
obtaining 219 ng of crude. Purification via chromatographic colum over
silica gel (DI AcQdlufibd/ bYf atétdc dacilSQ-(@add,5$ joaSt6HR OaSyHhudbxy/8%
yield). 1H NWVR (300 MHz, DMSO-d6) ppm 7.27 - 7.46 (m 4 H),
7. 2420dd méthbhesul faify1{4n,64d-didnetiby 12D okadd? ,44,4Y),5,6064.,8,9,92,10, Ha, 1 Gb,30,1-2-5. 79
(m 1 H, 538 (dd, 1 H, 4.05- 4.17 (m 1 H), 3.91 (d, 1 H, 3.83(d, 1
H), 3. 46 tetrdd&ahfdro-T-bia-83aBdpentaleio[2h-afphdnanthréf-qbdyl)2 4dxo-&thy4 - 2. 59
(m 1 H, 2.18- 2.33(m 1 H, 1.97 - 2.17 (m 1 20H, 1.71 - 1.86 (m 1
H), 1.51 estet. @on{pourdl H)7) 1749mes 0. 86 hihumol) 46 deghs& fmsthandd) (5 mB%ardid, 1
H, 0.88 (s, 3 H LCGM (ESI POS): 547.19 M+ [cc]D25 = + 283.3, (c 0.21,
CHC13) water (Tmel)canUlmddet nitregen atritaspherd, 1] W Na@He{d80eul)azapaddédusl| y
25descri bed for conpound 118, utilising the suitable alcohol, thiol, or

am ne (orntdhthe aeactspondixtgreywdaoctiroed de QHT t forf 10 hminniene)The \Weaction

2011/ 029547PCT/ EP2010/ 005366 100 Table 11 Conpound Structure Yield

Anal 26i cahixtd® was acidificketé pHA) dorkeutraG@dvBnEIheOossidue was purified by

preparative LC-MS to afford 11.5 mg of the title compound (17% yield).
'H NMR (300 MHz, CHLOROFORM-d): ppm 7.26 (d, 1 H), 6.33 (dd, 1
H), 6.08 (t, 1 H), 4.72 (d, 1 H), 4.54 (q, 1 H), 4.23 (d, 1 H), 4.03 (dd, 1 H),



562.13 (MH+) [cciD25 = +134.5 (¢ = 0.57, CHC13) 1H NMVR (300 MHz, DMBO- d6)
ppm 7.44 - 7.61 (m 2 H), 7.25 (dd, 1 H), 6.41 (dd, 1 H), 6.30 (dd, 1 H),
6.11 (s, wolp11/e&0® - 5.82 (m 1 H), 5.47 (dd, 1 H), 4. btTab2@8/003¥66 1 H)
3.79 (d, 1 H), 3.72 (d, 1 H), 3.34 - 3956 (m 1 H), 2.65 - 2.88 (m 2 H)
2.17- 2.30(m 2 H), 2.02 -2.17 (m 2 H), 1.83 - 1.95 (m 1 H), 1.70 - 1.

(m 3 5 g hES pBsHl, J0BEy Bte- B0 sy atina dalhed
Soggo?démé%? ?Q'WZ B EEP: ks 1.y %2 395" &‘“?ad ‘(“ﬁfl( 3. 08
2 82 (m 78y 2301 s’ ok 1 B9 (a2 ) 3‘93‘101 Sy HY g 346%{ 0
5011/ (%39-547Pg$7%6¢%53% a6%: 0093(1(’@1@( ES| POS) 584,03 (V)

83
88

1HNI\/R(53OOI\/HZ PPmM 7.00 - 121 (r O7----------- .- -NHO 7.34 (m
6.29 (d& .11 (s, 1 H), 550-584(m1|—|) 5.45 (d, 1 H),

413- 4.23 (m 1 H), ee 4.06 (t, 2 H), 3.39 - 3.51 (m 1 H), 3.50 (q,

1 H, 2.54 - 2.7, (m 4 H), 2.20 o 2.33(m1H),1.81- 2.18 (m 3 H),

1.51 - 1.79 (m AH), 1I 49 (s, 3 HJ

NaOH

Preparation of acetic acid 2-[(4aR,5S,6aS,6bR,9aS)-5-hydroxy-
4a,6a-dimethyl-8-(methyl-phenyl-carbamoyl)-2-oxo-

10 2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester (compound 109)

Compound 106 (200 mg, 0.50 mmol) was dissolved in anhydrous DCM
(7 ml) under nitrogen atmosphere. Triethylamine (71 pl, 0.51 mmol) and
N-Methyl-N-phenylcarbamoyl chloride (87 mg, 0.51 mmol) were added and

15 the reaction mixture was stirred at 0°C for 3 hr and at RT for 3 days. The
mixture was diluted with water (15 ml) and 1 N HCI was added. The aqueous
layer was extracted with DCM (3 x 20 ml). The combined organic layers were
dried (Na,SO,) and concentrated. Crude was purified by preparative HPLC, to
afford 66 mg of pure compound (23% yield).

20 LC-MS (ESI POS): 563.7 (MH+)

Preparation of (4aR,5S,6aS,6bR,9aS)-5-Hydroxy-6b-(2-hydroxy-
acetyl)-4a,6a-dimethyl-2-o0xo0-2,4a,4b,5,6,6a,6b,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]Jphenanthrene-8-carboxylic
acid methyl-phenyl-amide (compound 110)

25 To a solution of compound 109 (66 mg, 0.12 mmol) in degassed



1.22 - 1.45 (m 4 H, 0.90 (s, 3 H, 0.86 (t, 3 H LC M5( ESI PCS) :
546. 17 ( M) [a] D25 = + 77.08 (c = 0.50, CHC13) 1HNVR( 300MHz,
DVSO- d6) wprmia/ddsagt, 1 O .,.. HO-- 28%H), 7.49 (s, PCHEP20m0B65366ld, 1
H, 6.38 (dd, 1 H), 6.29 (dd,1 H), 6.1%5(s,1 H), 122 0. 5.49 - 579 (m 1
H, 5.46 ee (dd, 1 H, 4.12 - 4.25 (m 1 H, 4.02 -4.12 (m 2 H),

3.60 - 3. famaibl %1'59 ml)?"aﬁ?i water (?I§ gr)nl(),rrht 6°b|)11n(?er5n51tr-ogen atmosphere, 1 N
NaOH (117 pl) was added and the reaction mixture was stirred at 0°C for 10
minutes. The reaction mixture was acidified to pH 2, concentrated and the
residue was purified by preparative LC-MS to afford 21 mg of the title

5 compound (33% yield).
'H NMR (300 MHz, DMSO-dg) ppm 7.25 - 7.38 (m, 3 H), 7.17 - 7.25
(m, 2 H), 7.06 - 7.17 (m, 1 H), 6.20 (dd, 1 H), 5.94 (s, 1 H), 4.64 (br. s., 1 H),
4.36 (d, 1 H), 4.04 - 4.25 (m, 1 H), 3.89 (d, 1 H), 3.65 (dd, 1 H), 3.40 - 3.46
(m, 1 H), 3.14 (s, 3 H), 2.98 (dd, 1 H), 2.53 - 2.65 (m, 1 H), 2.20 - 2.35 (m,
10 1H), 1.84 -2.13 (m, 2 H), 1.47 - 1.69 (m, 2 H), 1.37 - 1.47 (m, 1 H), 1.35
(s, 3 H), 1.13 - 1.37 (m, 3 H), 0.92 - 1.12 (m, 1 H), 0.84 (dd, 1 H), 0.78 (s, 3
H).
LC _MS (ESI POS): 521.24 (MH+)

Example 15
15

NaOH

THF/Water
open air

1 e
Preparation of (4aR, 5S,6aS,6bR,9aS)-5-Hydroxy-4a,6a-dimethyl-2-
oxo-8-thiophen-3-ylmethyl-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthrene-6b-carboxylic
20 acid (compound 111)
To a solution of 11 (202 mg, 0.418 mmol) in THF (3 ml) and water
(1 ml), 1 N NaOH (836 pl, 0.836 mmol) was added and the reaction mixture
was stirred at RT in an open vessel for 24 hr. The reaction mixture was poured
into 2 N HCI and ice (30 ml) and the aqueous layer was extracted with AcOEt
25 (3 x 30 ml). The combined organic extracts were washed with brine, dried

over anhydrous sodium sulphate and concentrated to give 202 mg of crude



2.6 (m 1H, 1.82 - 2.35 (m 4 H, 1.52 - 1.80 (m 4  H),1.49 (s, 3

H,1l 27 - 1.47 (m 4 H, 0.91 (s, 3 H), 0.90 (t, 3 H (continued)

WO 2011/ ORO241IRRIF4EP2010/ 005366 102 0 O iit"i 0O ..? | LC@®/EP2LGCHNSB6ESI PUS) :

590. 14(|vH+) 1H NMR (300 MHz, DIVSOdG)gE’Pm? 10- 7.44 (m 5 H), 6.29

(dd, 1 H, 6.12 (s, 1 H), 5.49 - 82(m1 , 5.45 (dd, 1 123 20%

l:l_.DH)4 10 ; t%.;i?ai g%%r}t% 1’V§4|_}$Ql‘ét %EICIH) wgs used asg7such(w1th]0d_|) fuﬁh@? (d,
purification.

1H NMR (300 MHz, DMSO-d6) ppm 7.42 (dd, 1 H), 7.31 - 7.35 (m, 1

H), 7.31 (d, 1 H), 7.04 (dd, 1 H), 6.16 (dd, 1 H), 592 (s, 1 H), 4.20 - 4.35

5 (m, 1 H), 3.89 (br. s., 2 H), 3.31 - 3.58 (m, 2 H), 2.53 - 2.60 (m, 1 H), 2.22 -

2.37(m, 1 H), 1.93-2.20 (m, 3 H), 1.81(d, 1 H), 1.49 - 1.71 (m, 3 H), 1.35 -

1.48 (m, 1 H), 1.39 (s, 3 H), 0.97 - 1.15 (m, 1 H), 0.96 (s, 3 H), 0.91 (dd, 1 H).
LC-MS (ESI POS): 470.13 (MH+)

Compounds listed in Table 10 were prepared as previously described

10  for compound 111:

Table 10
Compound Structure Analytical

112 LC_MS (ESI POS): 490.2
(MH+)

113 LC _MS (ESI POS): 548.3
(MH+)

114 LC MS (ESI POS): 528.3
(MH+)

115 LC_MS (ESI POS): 506.0
(MH+)

Example 16

15



- 2.69 (m 1H, 2.04 - 2.35 (m 3 H), 1.74- 1.91 (m 1H), 1.50 -

1.74 (m 4 H), 1.49 (s, 3 H), 1.17 - 1.46 (m 4 H, 0.90 (s, 3 H)),
0.88 (t, 8OMP11/02044C M5 (ESI PUS): 608. 2 MEl + [ 432FeTAPINIROSHE =

0. 44, MeOH) 1H NVR (300 Mz, PVBO- d6) ppm 7. 41 (dd, 1 H, 7.27
(dd, 1 H), 7.00 (O02Et (dd, 1 11), 6.94 (dd, 1 H), 6.31 (dd, 1 H), 6.12
(s, 1 124

Preparation of (4aR,5S,6aS,6bR,9aS)-5-Hydroxy-4a,6a-dimethyl-2-
ox0-8-thiophen-3-ylmethyl-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-
tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthrene-6b-carboxylic
acid methyl ester (compound 116)

5 Under nitrogen atmosphere, compound 111 (110 mg, 0.23 mmol) was
suspended in anhydrous THF (25 ml), CDI (65 mg, 0.39 mmol) was added and
the mixture was stirred at 60°C for 3 hr. Methanol (5 ml) was added and the
reaction mixture was stirred at RT overnight. The solvent was evaporated and
the crude was purified by preparative HPLC, to afford 41 mg of pure

10 compound (37% yield).

"H NMR (300 MHz, DMSO-d6) ppm 7.42 (dd, 1 H), 7.31 (d, 1 H), 7.27
- 7.30 (m, 1 H), 7.01 (dd, 1 H), 6.16 (dd, 1 H), 5.92 (s, 1 H), 4.18 - 4.36
(m, 1 H), 3.88 (s, 2 H), 3.66 (s, 3 H), 3.38 - 3.51 (m, 2 H), 2.53 - 2.61
(m, 1 H),2.21-2.37(m, 1 H), 1.92-2.18 (m, 3 H), 1.69 - 1.84 (m, 1 H), 1.46

15 -1.68(m,3 H), 1.39 (s, 3 H), 1.32-1.46 (m, 1 H), 0.97 - 1.14 (m, 1 H), 0.90
(s, 3 H), 0.86 - 0.96 (m, 1 H).

LC-MS (ESI POS): 484.28 (MH")

Example 17

DMF

20
Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-

Difluoro-5-hydroxy-4a,6a-dimethyl-2-o0xo0-8-(3-phenyl-propyl)-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b-carbothoic acid S-butyl ester
25 (compound 117)

To a solution of compound 114 (100 mg, 0.190 mmol) in anhydrous



HO./ ONI\----/ ee 33%H), 555 (d, 1 H, 548 - 5.79 (m 1 H), 4.12 - 4.22

(m 3 H, 401- 412 (m 2 H, 3.69 (d, 1 H, 3.63 (d, 1 H, 3.39 -

3.52 (m WOMp11/029543. 34 - 3.42 (m 1 H), 2.57 - 2.69 eou/EP204D/00B3600 -

2.35 (m 2 H, 1.86 - 2.00 (m 1H)981.76(d 1 H, 1.53 - 1.72 (m 2

H, 1.49 (s, 3H, 1.35- 1.47 (m 1 H, 1.20 (t, 3 H, 0.88 (s,
66,103

o) Y0 S0 PR T RIS HER b A BRI 3 M
0.379 mmol) was added and the reaction mixture was stirred at RT for 1.5 hr
and at 60°C for 30 min. Then, a solution of butyl mercaptan (0.041 ml,
0.379 mmol) and sodium hydride (16.68 mg, 0.417 mmol) in anhydrous DMF
5 (3 ml) was slowly dropped and the reaction mixture was stirred at RT for 1.5
hr. The reaction mixture was poured into water and ice (50 ml) and the
aqueous layer was extracted with AcOEt (3 x 50 ml). The combined organic
extracts were washed with water, brine, dried over anhydrous sodium sulphate
and concentrated. Crude was purified by flash SiO, cartridge in gradient
10 elution from DCM to DCM/AcOEt 88: 12, to afford 66 mg of the title
compound (58.1% yield).
'"H NMR (300 MHz, DMSO-ds) ppm 7.08 - 7.33 (m, 6 H), 6.29 (dd,
1 H), 6.11 (s, 1 H), 5.50 - 5.78 (m, 1 H), 5.47 (d, 1 H), 4.06 - 4.30 (m, 1 H),
3.44 - 3.64 (m, 1 H), 3.32 - 3.44 (m, 1 H), 2.79 (td, 2 H), 2.54 - 2.74 (m, 6 H),
15 2.18-2.32(m,1H),1.94-2.18 (m,3 H), 1.70 - 1.94 (m, 4 H), 1.53 - 1.68 (m,
1 H), 1.49 (s, 3 H), 1.40 - 1.48 (m, 2 H), 1.25 - 1.39 (m, 2 H), 0.87 (s, 3 H),
0.86 (t, 3 H).
LC-MS (ESI POS): 600.4 (MH+)
[a]p? =+ 150.2° (¢ = 0.50, CHCl;)

20 Example 18

/\©\c| 1)CDI

2) MeNH,
DMAP,DMF

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10a8S,10bS,12S)-8-(4-Chloro-
benzyl)-4b,12-difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo-
25  2,4a,4b,5,6,6a,8,9,9a,10,102,10b,11,12-tetradecahydro-7-oxa-8-aza-

pentaleno[2,1-a]phenanthrene-6b-carboxylic acid methyl amide (compound



H, 6.30 (dd, 1 H), 6.12 (s, HO - --. 48%1 H), 5.54 - 5.77 (m 1 H), 125
. W 554 (d, 1 H, 4.39 (td, 1 0100 H), 4.27 - 4.35 (m 1 H), 4. 26

(t, 1 H ,woé.200/02934719 (m 1 H, 4.00 (d, 1 H), 3. ®8T1(rRdg10h03dpe 3. 45 -
3.61 (m 1H, 3.32- 3.4 (m 1 ob), 2.58 - 2.70 (m 2 H), 2.03 -

2.25 (m 4 H), 1.52 - 1.87 (m 4 H, 1.49 (s, 3 H, 1.39 - 1.47 (m 1
H) , O.ﬁ%and 0.91 (s, 3HH _.-0a. 0, O01I. O

10

15

20

25

To a solution of compound 113 (200 mg, 0.375 mmol) in dry DMF
(5 ml), under nitrogen atmosphere, CDI (66.8 mg, 0.412 mmol) was added and
the mixture was stirred at 50°C for 1h. Reaction was cooled to room
temperature and a 2 M solution of methylamine (0.749 ml, 1.498 mmol) in
THF was added, followed by DMAP (45.8 mg, 0.375 mmol). Reaction was
stirred at 50°C for 4 hours: as some carboxylic acid was still present, another
addition of a 2 M solution of methylamine (1.5 ml, 3.00 mmol) was done and
reaction heated at 50°C overnight. The reaction mixture was cooled, poured
into 100 ml of water and extracted with AcOEt (3 x 70 ml). The combined
organic extracts were washed with brine, dried over sodium sulphate and
concentrated. Crude (240 mg) was dissolved in MeOH and the residual
carboxylic acid was removed on a PS-HCO3" cartridge, obtaining 219 mg of
crude. Purification via chromatographic column over silica gel (DCM/AcOEt
1/1) affords 150 mg of the title compound (73% yield).

'H NMR (300 MHz, DMSO-dg) ppm 7.27 - 7.46 (m, 4 H), 7.24 (dd, 1 H),
7.10 (q, 1 H), 6.29 (dd, 1 H), 6.11 (s, 1 H), 5.50 - 5.79 (m, 1 H), 5.38 (dd, 1 H),
4.05-4.17 (m, 1 H), 3.91 (d, 1 H), 3.83 (d, 1 H), 3.46 - 3.62 (m, 1 H), 3.34 - 3.46
(m, 1 H), 2.61 (d, 3 H), 2.54-2.59 (m, 1 H), 2.18 - 2.33 (m, 1 H), 1.97-2.17 (m, 1
H), 1.71 - 1.86 (m, 1 H), 1.51 - 1.65 (m, 3 H), 1.49 (s, 3 H), 1.46 - 1.52 (m, 1 H),
1.39 (dd, 1 H), 0.88 (s, 3 H)

LC-MS (ESI POS): 547.19 MH+

[a]p® =+ 283.3, (c 0.21, CHCl;)

The compounds listed in Table 11 were prepared as previously
described for compound 118, utilising the suitable alcohol, thiol, or amine (or

the corresponding hydrochloride salt of the amine):



LC-MS (ESI

(dd,

2. 45 (m

1

PUS) :
NVR (300 MHz,

(70 (m 3wbl2p11602297(dd, 1 H),
1 :
H), 3. G;D(s,

548. 2 M+

DVBO- d6) ppm 7. 31 -

4.05 - 4.20 (m 1 H),
3 H), 3.48 -

6.11 (s,

3.60 (m

[43, 25= + 106. 2,
7.40 (m 2 H),

14,
3. fif®
19,

H, 1.99 - 2.25 (M 2H)ue 11

(c =  0.40, MeOH)

3.81 (d,

3.45  (m 1 H),

Compound

Structure

Yield

Analytical

119

79%

1 (dd, 1 H), 6.11 (s, 1 H),

LC-MS  (ESI
562.13 (MH+)

POS):

[a]p” = + 134.5° (¢ =
0.57, CHCI5)

"H NMR (300 MHz,
DMSO-dg) ppm 7.44 -
7.61 (m, 2 H), 7.25 (dd, 1
H), 6.41 (dd, 1 H), 6.30

5.50 - 5.82 (m, 1 H), 5.47
(dd, 1 H), 4.11 - 4.28 (m,
1 H), 3.79 (d, 1 H), 3.72
(d, 1 H), 3.34 - 3.56 (m, 1
H), 2.65 - 2.88 (m, 2 H),
2.17 - 2.30 (m, 2 H), 2.02
-2.17 (m, 2 H), 1.83 -
1.95 (m, 1 H), 1.70 - 1.83
(m, 1 H), 1.50 - 1.69 (m, 3
H), 1.49 (s, 3 H), 1.28 -
1.47 (m, 4 H), 0.88 (t, 3
H), 0.86 (s, 3 H)

120

20%

LC-MS  (ESI
606.04 (MH+)

POS):

'H NMR (300 MHz,
DMSO-dg) ppm 7.29 -
7.41 (m, 4 H) 7.24 (dd, 1
H) 6.29 (dd, 1 H) 6.12 (s,
1 H) 5.50 - 5.79 (m, 1 H)
5.40 - 5.50 (m, 1 H) 4.08 -
423 (m, 1 H) 3.96 (d, 1
H) 3.80 (d, 1 H) 3.34 -
3.60 (m, 2 H) 2.61 - 2.82
(m, 3 H) 2.02 - 2.35 (m, 3
H) 1.77 - 1.87 (m, 1 H)
1.41 - 1.74 (m, 9 H) 1.22 -
1.39 (m, 2 H) 0.80 - 0.93
(m, 6 H)

(continued)

1H

7.20 - 7.31 126 48
5.49 - 5. 8RCT/EPROM0/0053k0) |
- 397 (m 1 H),
3.36 -

5. 43
1

2.31 -



1.53- 1.83 (m 5H, 1.49 (s, 3 H, 1.36 - 1.47 (m 1 H), 0.89 (s, 3
H WO 2011/ 029547PCT/ EP2010/ 005366 104 - 0(,.(,) 0, O M'IM..11L1. O
LC- M5 ( ESNOR@S)029921. 21 M+ [ai D25 = + 104.8, (¢ =  OPRB/EPMEOMYS366 111
NVR (300 Mz CHLOROFORMd) ppm  JoR4 - 7.33 (m 4 H), 7.16  22%(dd,
1 H)1 6 6 ||} 1’) 1 a 15 hr

'.A

S, y Tz O——FU (Ul T 1 ; OO T3 T1
(dddd, 1|H),  4.40 (d. 1 H, 4.00 (d, ¥ PeMs @St T PO%)
584.03 (MH+)

'H NMR (300 MHz,
DMSO-dg) ppm 7.00 -
7.34 (m, 6 H), 6.29 (dd, 1
H), 6.11 (s, 1 H), 5.50 -
5.84 (m, 1 H), 5.45 (4, 1
H), 4.13 - 423 (m, 1 H),
4.06 (t, 2 H), 3.39 - 3.51
(m, 1 H), 3.50 (g, 1 H),
2.54 - 2.71 (m, 4 H), 2.20
- 233 (m, 1 H), 1.81 -
2.18 (m, 3 H), 1.51 - 1.79
(m, 7 H), 1.49 (s, 3 H),
1.22 - 1.45 (m, 4 H), 0.90
(s, 3 H), 0.86 (t, 3 H)
LC-MS (ESI  POS):
546.17 (MH+)

[alp™ = + 77.08° (c =
0.50, CHCl;)

(4]
121 43%

'H NMR (300 MHz,
DMSO-dg) ppm 7.54 (¢, 1
H), 7.49 (s, 1 H), 7.26 (dd,
1 H), 6.38 (dd, 1 H), 6.29
28% (dd, 1 H), 6.11 (s, 1 H),
5.49 - 5.79 (m, 1 H), 5.46
(dd, 1 H), 4.12 - 4.25 (m,
1 H), 4.02 - 4.12 (m, 2 H),
3.60 - 3.82 (m, 2 H), 3.42
- 3.59 (m, 2 H), 2.55 -
2.68 (m, 1 H), 1.82 - 2.35
(m, 4 H), 1.52 - 1.80 (m, 4
H), 1.49 (s, 3 H), 1.27 -
1.47 (m, 4 H), 0.91 (s, 3
H), 0.90 (t, 3 H)

122

(continued)



H, 3.91 (d, 1 H, 3.50- 3.75(m 2 H, 3.47 (s, 2 H), 2.79 (d, 3

H. 2.09 - 2.62 (m 5 H), 1.65- 1.94 (m 4 H, 1.55 (s, 3 H),

1.50 (dd,wo 2pd1/0205496 (s, 3 H) LC- M5 (ESI POS): PEBEP2B 005866

[cc]D25 = + 133.0 (c =  0.131; CHC13)02 1H NMR (300 M-z, DVBO- d6) ppm

7.29 - (seo2E— 7. —d—H 725 (dd 1 H 530 {de— 3 H 612 (s,

.--1110 1 H), © 578 (m 1H), 128 LEMS™ (BSI”’ POS):
590.14 (MH+)

1
T

A {
= \
5. 56

o

'H NMR (300 MHz,
DMSO-dg) ppm 7.10 -
7.44 (m, 5 H), 6.29 (dd, 1
H), 6.12 (s, 1 H), 5.49 -
e 5.82 (m, 1 H), 5.45 (dd, 1
123 0o é:yﬂl 20% H), 4.10 - 4.27 (m, 1 H),
SOL 4.06 (t, 2 H), 3.84 - 3.97
(m, 1 H),3.78 (d, 1 H),
3.37 - 3.65 (m, 2 H), 2.56
~2.69 (m, 1 H), 2.04 -
2.35 (m, 3 H), 1.74 - 1.91
(m, 1 H), 1.50 - 1.74 (m, 4
H), 1.49 (s, 3 H), 1.17 -
1.46 (m, 4 H), 0.90 (s, 3
H), 0.88 (t, 3 H)
LC-MS (ESI POS): 608.2
MH+

[a]p®® =+ 77.89 (c = 0.44,
MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 7.41 (dd,
1 H), 7.27 (dd, 1 H), 7.00
(dd, 1 H), 6.94 (dd, 1 H),
6.31 (dd, 1 H), 6.12 (s, 1
33% H), 5.55 (d, 1 H), 5.48 -
5.79 (m, 1 H), 4.12 - 4.22
(m, 3 H), 4.01 - 4.12 (m, 2
H), 3.69 (d, 1 H), 3.63 (d,
1 H), 3.39 - 3.52 (m, 1 H),
3.34 -3.42 (m, 1 H), 2.57
-2.69 (m, 1 H), 2.00 -
2.35 (m, 2 H), 1.86 - 2.00
(m, 1 H), 1.76 (d, 1 H),
1.53 - 1.72 (m, 2 H), 1.49
(s, 3 H), 1.35-1.47 (m, 1
H), 1.20 (t, 3 H), 0.88 (s,
3 H)

124

(continued)



W Il, " 40%5.54 (d, 1 H), 4.14 - 4.20 000 H (m 1 H), 4.10 (qd, 2 H),

3.98 (d, 1 H, 3.84 (d, 1 H, 3.69 (d, 1 H, 3.63 (d, 1 H, 3.43 -
3.56 (m WOMp11/029543.34 - 3.42 (m 1 H), 2.55 - 2.67 @PoT/EP2{D/00B6€00 -
2.28 (m 3 H, 1.77 - 1.90 (m 1H)],031 52 - 1.76 (m 3 H, 1.49 (s, 3
H, 1.42 148 (m—1-H -1 20{(t; H —0-86{s WO

- \t
2011/ 029347PCT/ EP2010/ 005366 105 Ph | LC-Ms (ESI| PESMS @%I IZOM 48i 25 =
+179.0 (c = 0.26, |CHC13) 1H NMR (300 Mz, DMVBO pMHppm 7.64 (br. (

'H NMR (300 MHz,
DMSO-dg) ppm 7.29 -
7.40 (m, 4 H), 7.24 (d, 1
H), 6.30 (dd, 1 H), 6.12 (s,
1 H), 5.54 - 5.77 (m, 1 H),
5.54 (d, 1 H), 4.39 (td, 1
H), 4.27 - 4.35 (m, 1 H),
4.26 (t, 1 H), 4.10 - 4.19
(m, 1 H), 4.00 (d, 1 H),
3.83 (dd, 1 H), 3.45 - 3.61
(m, 1 H), 3.32 - 3.44 (m, 1
H), 2.58 - 2.70 (m, 2 H),
2.03 - 2.25 (m, 4 H), 1.52
- 1.87 (m, 4 H), 1.49 (s, 3
H), 1.39 - 1.47 (m, 1 H),
0.88 and 0.91 (s, 3 H)
LC-MS (ESI POS): 548.2
MH+

48%
125

[a]p? =+ 106.2, (c =
0.40, MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 7.31 -

o’ 7.40 (m, 2 H), 7.20 - 7.31
00 ,m 48% (m, 3 H), 6.29 (dd, 1 H),
126 Q0L 6.11 (s, 1 H), 5.49 - 5.82

(m, 1 H), 5.43 (dd, 1 H),

4.05-4.20 (m, 1 H), 3.85
-3.97 (m, 1 H), 3.81 (d, 1
H), 3.67 (s, 3 H), 3.48 -
3.60 (m, 1 H), 3.36 - 3.45
(m, 1 H),2.31 -2.45 (m, 1
H), 1.99 - 2.25 (m, 2 H),
1.53 - 1.83 (m, 5 H), 1.49
(s,3H), 1.36 - 1.47 (m, 1
H), 0.89 (s, 3 H)

(continued)



NH s., 1 H, 7.11 -7.40 (m 10 Ho 22°)/0 H), 6.30 (dd, 1 H), 6.12 (s,
129 ''' 011, 1 H), 551 - 577 (m 1 H, O01$0H 5.46 (dd, 1 H),4.31 -4.53
(m 1 H) ,W0208/0295724 (m 2 H, 3.87 (s, 2 H), 3.46 PCT/EPIBR0BAE 1 H),
H)

3.37 - 3.47 (m 1H, 2.56 - 2.62 (104 1 L 2.06 - 2.32 (m 2 H,
1.75- 1.92 {m—d H 152 171 (m 4 H 150 (s 3+ 1.35 1 46
(m 1H,| 0092(s 3H 2z- . -zp4 lab. 0 pLGMS ESIPOS):

621.21 MH+

[a]p® =+ 104.8, (c =

0.23, MeOH)
. 'H NMR (300 MHz,

b CHLOROFORM-d) ppm
S 7.24 - 7.33 (m, 4 H), 7.16

50 ?}TAQ\C. 22% (dd, 1 H), 6.46 (s, 1 H),

127 ‘e . 6.40 (dd, 1 H), 6.15 (br.
A s., 1 H), 5.41 (dddd, 1 H),

F 4.40 (d, 1 H), 4.00 (d, 1

H), 3.91 (d, 1 H), 3.50 -
3.75 (m, 2 H), 3.47 (s, 2
H), 2.79 (d, 3 H), 2.09 -
2.62 (m, 5 H), 1.65 - 1.94
(m, 4 H), 1.55 (s, 3 H),
1.50 (dd, 1 H), 0.96 (s, 3
H)

LC-MS (ESI POS):
636.23 MH+

[a]p? =+ 133.0 (c=
0.131; CHCl;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.29 -

CO4Et 7.41 (m, 4 H), 7.25 (dd, 1
H), 6.30 (dd, 1 H), 6.12 (s,

(o,
o lm 40% 1 H), 5.56 - 5.78 (m, 1 H),

128 5.54 (d, 1 H), 4.14 - 4.20
. ‘ g (m, 1 H), 4.10 (qd, 2 H),
; 3.98 (d, 1 H), 3.84 (d, 1

H), 3.69 (d, 1 H), 3.63 (d,
1 H), 3.43 - 3.56 (m, 1 H),
3.34 -3.42 (m, 1 H), 2.55
-2.67 (m, 1 H), 2.00 -
2.28 (m, 3 H), 1.77 - 1.90
(m, 1 H), 1.52 - 1.76 (m, 3
H), 1.49 (s, 3 H), 1.42 -
1.48 (m, 1 H), 1.20 (t, 3
H), 0.86 (s, 3 H)

(continued)



LC-M5 (ESI POS): 561.2 ME+ [a] D25= + 189.7 (c = 0. 23, CHC13)
11-1 NWR (300 MHz, DVSO-d6) PPm 7. 33 - 7.40 (m 2 H 7.27 - 7.32
(m 2 H wo2b11(ude§471 H) 1 30 61%6.29 (dd, 1 H) 6.12 (®CTEPR)10H03866 - 5. 80
(m 1 H 5.40 (dd, H)407-424105 (m 1H)378-406(m 2 H)
3.59 - 3. 749 (m—1H 335 57 (m—1-Hy2 77 681 F. S.
3H  2.56- 2.71(m 2 H 2 32

s 2
6 - " ILC- Ms (ESI PO S): 6
MH+

O

[a]p” =+ 179.0 (c = 0.26,

CHCL;)

"H NMR (300 MHz,

o DMSO-dg) ppm 7.64 (br.
fa s., 1 H), 7.11 - 7.40 (m, 10
y SA® H), 6.30 (dd, 1 H), 6.12 (s,
o) 1 0

129 ¢ 22% 1 H), 5.51-5.77 (m, 1 H),
. O " 5.46 (dd, 1 H), 4.31 - 4.53
F (m, 1 H), 4.05 - 4.24 (m, 2

H), 3.87 (s, 2 H), 3.46 -
3.58 (m, 1 H), 3.37 - 3.47
(m, 1 H), 2.56 - 2.62 (m, 1
H), 2.06 - 2.32 (m, 2 H),
1.75 - 1.92 (m, 1 H), 1.52
-1.71 (m, 4 H), 1.50 (s, 3
H), 1.35 - 1.46 (m, 1 H),
0.92 (s, 3 H)

LC-MS (ESI POS): 561.2
MH+

[a]p? =+ 189.7 (¢ =0.23,

CHCI5)
'H NMR (300 MHz,
DMSO-dg) ppm 7.33 -
\ 7.40 (m, 2 H) 7.27 - 7.32
T (m, 2 H) 7.25 (dd, 1 H)
HO, 3 ] ]
130 'A©\° 61% {629 (dd, 1 H)6.12 s, 1
. @Gk H) 5.46 - 5.80 (m, 1 H)
5.40 (dd, 1 H) 4.07 - 4.24

(m, 1 H) 3.78 - 4.06 (m, 2
H) 3.59 - 3.79 (m, 1 H)
3.35-3.57 (m, 1 H) 2.77
(s, 3 H) 2.68 (br. s., 3 H)
2.56-2.71 (m, 2 H) 2.06 -
2.37 (m, 2 H) 1.83 - 2.01
(m, 1 H) 1.52 - 1.70 (m, 3
H) 1.49 (s, 3 H) 1.39 (dd,
1 H) 0.89 (s, 3 H)

(continued)




2.37 (m 2 H 1.83 -2.01
1 H 0.89 (s,
LC- M5 ( ESVORGR)29637. 34 M+

1.39 (dd,

NVR (300 Mz,

H 6.10 -

(m 1H

3 H
[ ai D25
DVSO- d6 353K) ppm

1 131 0 54%H)y 561

1.52 -
WO 2011/ 029547PCT/ EP2010/ 005366 106
+ 145.1 (c 0. 13@CT/EP266iB0B)6

#0610 - 7.46 (m 10 H) 6.27
d 1

d

1.70

d

(m 3 1. 49 (s,

) 5 12 5.25 (m 1

4.53 -4.66

131

56
n

H 4.36 - 4.53 (m

of

(
<
1

ooty =

H 4

54%

LeMS BsT PRSI
637.34 MH+

[a]p® =+ 145.1 (¢ 0.136,
CHCl;)

'H NMR (300 MHz,
DMSO-d6 353K) ppm
7.10 - 7.46 (m, 10 H) 6.27
(dd, 1 H) 6.10 - 6.18 (m, 1
H) 5.61 (dddd, 1 H) 5.12 -
5.25 (m, 1 H) 4.53 - 4.66
(m, 1 H) 4.36 - 4.53 (m, 1
H) 4.13 - 4.27 (m, 1 H)
3.93 - 4.08 (m, 1 H) 3.85
(d, 1 H) 3.75 (d, 1 H) 3.39
(t, 1 H) 2.74 (s, 3 H) 2.54
-2.66 (m, 1 H)2.16 - 2.39
(m, 3 H) 2.02 (dt, 1 H)
1.55-1.79 (m, 3 H) 1.53
(s, 3 H) 1.42 (dd, 1 H)
1.01 (s, 3 H)

132

56%

LC-MS (ESI POS):
615.28 MH+

[a]p® =+ 134.3 (¢ =0.2,
MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 7.80 (t, 1
H), 7.27 - 7.38 (m, 4 H),
7.24 (dd, 1 H), 6.30 (dd, 1
H), 6.12 (s, 1 H), 5.52 -
5.77 (m, 1 H), 5.50 (dd, 1
H), 4.09 - 4.23 (m, 1 H),
3.78 -3.97 (m, 4 H), 3.45
-3.60 (m, 1 H), 3.34 -
3.46 (m, 1 H), 2.55 - 2.69
(m, 1 H), 2.03 - 2.41 (m, 3
H), 1.75 - 1.92 (m, 1 H),
1.50 - 1.72 (m, 3 H), 1.49
(s, 3 H), 1.41 (dd, 1 H),

0.89 (s, 3 H)

(continued)

(dd,

3 H

1



93 -
3 H

S,

5
0

5-

z
. 2,

4.

1.
0,

0
2
Ny

8 (m 1H 3.85

.54 - 2.66 (m

0CM1/@9Hy 1.53
Ca11 0 0 LG

H)

3.75 (d,
16 - 2. 39
1.42 (dd, 1 H

1H 3.39 (t,
(m 3 H 2.02 (d

615. 28 M+

1 H 2.74

t,

PCOEPLEL0/08536H)
[a] D25= + 134.3 (c

1 H)
0z__

N
TVIL UT Il

133

60%

LC-MS (ESI POS):
572.37 MH+

[a]p? =+132.7 (¢=0.2,
MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 8.00 (t, 1
H), 7.33 (m, 4 H), 7.24
(dd, 1 H), 6.29 (dd, 1 H),
6.12 (s, 1 H), 5.51 - 5.78
(m, 1 H), 5.48 (dd, 1 H),
4.17 (dd, 1 H), 4.08 - 4.13
(m, 1 H), 4.03 (dd, 1 H),
3.95(d, 1 H), 3.86 (d, 1
H), 3.48 - 3.63 (m, 1 H),
3.34 - 3.49 (m, 1 H), 2.54
-2.70 (m, 1 H), 2.17 -
2.36 (m, 2 H), 2.01 - 2.17
(m, 1H), 1.71-1.91 (m, 1
H), 1.54 - 1.71 (m, 3 H),
1.33 - 1.52 (m, 1 H), 1.49
(s, 3 H), 0.89 (s, 3 H)

134

23%

LC-MS (ESI POS):
586.36 MH+

[a]p” =+ 149.7 (¢ =0.2,
MeOH)

'H NMR (300 MHz,
DMSO-d6 353K) ppm
7.28 - 7.37 (m, 4 H), 7.25
(dd, 1 H), 6.28 (dd, 1 H),
6.14 - 6.20 (m, 1 H), 5.60
(dddd, 1 H), 5.24 (d, 1 H),
438 (d, 1 H), 4.32 (d, 1
H), 4.15 - 4.26 (m, 1 H),
3.96 (d, 1 H), 3.85 - 3.92
(m, 1 H), 3.84 (d, 1 H),
3.40 (t, 1 H), 2.89 (s, 3
H), 2.53 - 2.71 (m, 1 H),
2.12 - 2.44 (m, 3 H), 1.92
-2.11 (m, 1 H), 1.55 -
1.82 (m, 3 H), 1.52 (s, 3
H), 1.43 (dd, 1 H), 0.95 (s,
3 H)




DVBO- d6) ppm 7.80 (t, 1 H, 7.27 - 7.38 (m 4 H), 132 56%7.24 (dd, 1

H, 6.30 (dd, 1 H), 6.12 (s, 1 H), 5.52 - 5.77 (m 1 H), 5.50 (dd, 1
H, 4.09 Wo20p3205%7 1 H), 3.78 - 3.97 (m 4 H), 3.45PCT/EP2G0805366n 1 H),
3.34 - 3.46 (m 1 H), 2.55 -2.69 1dgm 1 H), 2.03 - 2.41 (m 3 H)
1.75 - 1.92 (m 1 H), 1.50 - 1.72 (m 3 H, 1.49 (s, 3 H, 1.41 (dd,
1 H, 0.89 s, 3 WD 2011/ 029547PCT/ EP2010/ 005366 107 LC- M5 (ESI
PCS): 572. 37 = + 132.7 (c = 0.2, MeOH)

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,125)-4b,12-
5 Difluoro-5-hydroxy-4a,6a-dimethyl-2-o0xo-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-aJphenanthrene-6b-carboxylic acid chloromethyl ester
(compound 135)
To a solution of compound 114 (120 mg, 0.227 mmol) in
10 N,N-dimethylacetamide (4 ml), under nitrogen atmosphere, potassium
carbonate (62.9 mg, 0.455 mmol) and bromochloromethane (0.075 ml,
1.137 mmol) were added and the reaction mixture was stirred at RT for 25 hr.
The reaction mixture was diluted with AcOEt (40 ml) and the organic layer
was washed with 5% NaHCOs3, water and brine, dried (NaySOy4) and
15  concentrated. Crude was purified by flash chromatography on silica gel, in
gradient elution from DCM to DCM/AcOEt 85: 15 to afford 31.5 mg of the
title compound (24% yield).
'H NMR (300 MHz, DMSO-d¢) ppm 7.08 - 7.34 (m, 6 H), 6.29
(dd, 1 H), 6.11 (s, 1 H), 5.95 (d, 1 H), 5.92 (d, 1 H), 5.53 - 5.80 (m, 1 H), 5.53
20 (dd,1H),4.10-4.24 (m, 1 H),3.43 -3.72 (m, 2 H), 2.54 - 2.70 (m, 4 H), 2.18
- 2.34 (m, 2 H), 2.04 - 2.19 (m, 1 H), 1.80 - 1.95 (m, 1 H), 1.60 - 1.80 (m,
5H),1.50-1.60 (m, 1 H), 1.49 (s, 3 H), 1.38 - 1.47 (m, 1 H), 0.94 (s, 3 H).
LC-MS (ESI POS): 576.07 (MH+)
The compounds listed in Table 12 were prepared as previously

25  described for compound 135:



| FI NMR (300 MHz, DMSO-d6) ppm 8.00 (t, 1 N:HcN H, 7.33 (m 4 H),

7.24 (dd, 1 H, 6.29 (dd, 1 H, --10 HO 6.12 (s, 1 H, 5.51 - 5.78 133

111111 ' PO 260982057 1 H), 5.48 (dd, 1 H), O000H 4.17 (&@CGT/EP2HY/00586©8 -

4.13 (m 1 H, 4.03 (dd, 1 H, 3186 (d, 1 H, 3.86 (d, 1 H, 3.48

- 363 (m 1H), 3.34 - 3.49 (m 1 H), 2.54 - 270 (m 1 H, 2.17 -

(2.36(g 2 H, 2.01 - 2.17 (m 1fgblellil' 1.92 (m 1 H, 1.54- 1.71
m 3 H),

Compound Structure Yield Analytical
LC-MS (ESI POS): 537.98
(MH+)
[o]p® =+ 52.92° (¢ = 0.39,
CHCL)
'H NMR (300 MHz,
(C' DMSO-dg) ppm 7.54 (t, 1

H), 7.50 (s, 1 H), 7.25 (dd, 1
H), 6.38 (d, 1 H), 6.30 (dd, 1
H), 6.1 (s, 1 H), 5.97 (d, 1
H), 5.91 (d, 1 H), 5.55 - 5.81
(m, 1 H), 5.54 (d, 1 H), 4.10
-431 (m, 1 H), 3.72 (br. s.,
2 H), 3.37 - 3.63 (m, 2 H),
2.03 - 2.36 (m, 3 H), 1.81 -
1.95 (m, 1 H), 1.53 - 1.79
(m, 3 H), 1.49 (s, 3 H), 1.38
- 1.48 (m, 2 H), 0.95 (s, 3 H)
LC-MS (ESI POS):
582.18 MH+

136 17%

[a]p® =+ 86.30 (¢ =0.2,
CHCl;)

"H NMR (300 MHz,
DMSO-dg) ppm 7.21 -
7.41 (m, 5 H), 6.29 (dd, 1
H), 6.12 (s, 1 H), 5.96 (m,
1 H), 5.93 (d, 1 H), 5.54 -
5.74 (m, 1 H), 5.52 (dd, 1
H), 4.04 - 4.20 (m, 1 H),
3.90 - 4.03 (m, 1 H), 3.80
(d, 1 H), 3.49 - 3.68 (m, 2
H), 2.56 - 2.61 (m, 1 H),
2.04 - 2.25 (m, 2 H), 1.54
- 1.87 (m, 5 H), 1.49 (s, 3
H), 1.39 - 1.47 (m, 1 H),
0.94 (s, 3 H)

49%

137 white solid

(continued)



1.33 - 1.52 (m 1 H), 1.49 (s, 3H, 0.89 (s, 3HH 0/ /=02Z4. o0 =

0 LG M (ESI POS): 586.36 M+  [a]D25= + 149.7 (¢ = 0.2, MeOH)
I1i NVR (SOQOMM29547 DMSO-d6 353K) ppm  7.28 - 7.37 ( RCTAPR)INOTIEG

(dd, 1 H), 6.28 (dd, 1 H), 23%6.14 }106.20 (m 1 H), 5.60 134 (dddd, 1
H, 5.24e—3H 4-38{d—1Hy 432 {1

LC-MS (ESI POS):
578.22 MH+

[a]p®” =+ 72.73, (c =
0.52, MeOH)

'H NMR (300 MHz,
CHLOROFORM-d) ppm
7.29 - 7.34 (m, 2 H), 7.23
-7.29 (m, 2 H), 7.15 (dd,
1 H), 6.48 (s, 1 H), 6.42
(dd, 1 H), 5.40 (dddd, 1
H), 4.19 - 4.47 (m, 3 H),
4.07 (s, 2 H), 3.60 - 3.92
(m, 4 H), 2.33 - 2.64 (m,
2 H), 2.09 - 2.33 (m, 2
H), 1.61 - 1.93 (m, 3 H),
1.54 (s, 3 H), 1.17 - 1.50
(m, 2 H), 1.05 (s, 3 H)

31%
138

Example 20

BrCH,CN

Preparation of (4aS, 4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
5 Difluoro-5-hydroxy-4a,6a-dimethyl-2-oxo0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-cyanomethyl ester (139)
A mixture of compound 114 (220 mg, 0.417 mmol) and CDI (135 mg,
0.834 mmol) in dry DMF (4 ml) was stirred at 65°C under nitrogen for 1h 30
10 min. The mixture was cooled at RT, then at 0°C; a freshly prepared solution of
thioacetic acid (0.096 ml, 1.334 mmol) and sodium hydride (50.0 mg,
1.251 mmol) in dry DMF (2 ml) was added to the mixture and the resulting
solution was stirred at 0°C for 10 minutes. 2-Bromoacetonitrile (0.119 ml,

1.710 mmol) was then added and the resulting mixture was stirred at RT for 3



H, 4.15 - 4.26 (m 1 H), 3.96 (d, 1 H), 3.85 - 3.92 (m 1 H), 3.84
d, 1 H), 3.40 (t, 1 H, 2.89 (s, 3 H, 2.53 -2.71. (m 1 H, 2.12
- 2.44 (rWO20H)y0294792 -2.11 (m 1 H), 1.55 - 1. 82 PCWEP2016095386 52 ('S,

H) 1.43 (dd, 1 H), 0.95 (s, 3H1 WD 2011/ 029547PCT/ EP2010/ 005366
08 Exanple 19 Preparation of (4aS, 4bR 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-

(

108

2, a, 4b, & é‘%ﬁ‘"*ﬁ&@ﬁé 2 B R e R P ‘Ohl%Ei 8 O DR enol
2 soluti aneoreRcRliy Ty SEhanted S0 “‘F?Q S TSR L G
ol ) and2ot i o o, ERERIGES pu AN RS RVERS S %\%\g?ée%éa@%ﬁddéﬁé

reaction dv@ttNa%EmS aftli covcbratated. The Somder wal?hpunﬁadt bprsilicatgileflasis
diluted with AcCEt (40 ml) and the organic |ayer was washed w th 5% NaHCCS,

f“Df;%,EL gﬁ?%’*fné %%?'ﬁ#éﬁ%%)ﬂ%ﬁ%iﬁ%fm{ DM ond : E&S&“’f 341‘“@" >
A I 4% vyi

e :oogﬁgagéfm@égfw@@wgadzn: oo (Y10,

(15H) T H(fiﬂ\?ﬁ @?oﬁyﬂé Ifﬂgisé ﬂ%}p?’l 3)25 H)5 3310(ré”5 }1)2'6)7%9 ?d& 1 ?gﬁ( :
2.18 - 2 63f'1 ((m 1?Hg)5 58- @g 1 121)%9 Ifggm 5182")( ﬁﬁ 112 951 ém(mlllﬁl—%) 5. @@

1.80 (m 1. 49
0.94 (s, % 'TDH2 L§8 d@ﬁSH P@Sié 3767 O, (1'\fﬁ523 33 - 345 mT*legl?TpQPﬁun@SSA' st ed

in Table 12 we epared 'as previously 25 descri bed for c ound 135: WO
2011h929%4y, Féﬁﬁ)EE’@@méQ@fS@&% 199 1780 € 318), 1.42 - 1.93 (m, 7 H), 0.92 (s, 3 H).
LC-MS (ESI POS): 583.98 (MH+)
[a]p® =+ 118.2° (c = 0.49, CHCI,)
The compounds listed in Table 13 were prepared as previously

described for compound 139 and the suitable bromoethane derivative:

15 Table 13

Compound Structure Yield Analytical
LC-MS (ESI POS): 545.09
(MH+)

'H NMR (300 MHz, DMSO-
dg) ppm 7.47 - 7.63 (m, 2 H),
oN 7.25(dd, 1 H), 6.41 (t, 1 H),
( 6.30 (dd, 1 H), 6.09 - 6.16
o S 'S0 (m, 1 H), 5.56 (dd, 1 H), 5.49
140 ...J - 17% -5.78 (m, 1 H),4.10-4.26
‘e : (m, 1 H), 3.93 (d, 1 H), 3.86
0 (d, 1 H),3.83(d, 1 H),3.76
F (d, 1 H),3.49(d, 1 H),3.33 -
3.44 (m, 1 H), 2.55 - 2.70 (m,
1 H), 2.02 - 2.35 (m, 3 H),
1.81-1.97 (m, 1 H), 1.49 (s,
3 H), 1.41 - 1.79 (m, 4 H),
0.91 (s, 3 H)

(continued)



Compound Structure

[a] 025 =
7.54 (t,
(d,

H, 5.55

3.72 (br.

1H,

141

20%

DMSO-dg) ppm 7.31 - 7.37
(m, 4 H) 7.19 - 7.27 (m, 1
H) 6.30 (dd, 1 H) 6.12 (s, 1
H) 5.47 - 5.79 (m, 2 H) 4.09
- 422 (m, 1 H) 3.99 (4, 1
H) 3.77 - 3.91 (m, 3 H) 3.45
-3.61 (m, 1 H) 3.32 - 3.46
(m, 2 H) 2.02 - 2.26 (m, 2
H) 1.74 - 1.91 (m, 1 H) 1.57
-1.74 (m, 2 H) 1.41 - 1.56
(m, 5 H) 0.90 (s, 3 H)

142

33%

LC-MS (ESI POS): 554.046
(MH+)

[a]p =+ 78.43° (c = 0.43,
CHCl3)

'"H NMR (300 MHz,
DMSO-dg) ppm 7.56 (d, 2
H), 7.24 (dd, 1 H), 6.40 (t, 1
H), 6.30 (dd, 1 H), 6.12 (s,
1 H), 5.55 - 5.83 (m, 1 H),
5.48 - 5.54 (m, 1 H), 5.09
(d, 1 H), 5.04 (d, 1 H), 4.03
-4.30 (m, 1 H), 3.81 (d, 1
H), 3.75(d, 1 H), 3.43 -
3.60 (m, 1 H), 3.33 - 3.44
(m, 1 H), 2.57 - 2.66 (m, 1
H), 2.02 - 2.25 (m, 3 H),
1.82-1.94 (m, 1 H), 1.54 -
1.77 (m, 3 H), 1.49 (s, 3 H),
1.39 - 1.48 (m, 1 H), 0.91
(s, 3 H)

143

12%
White solid

LC-MS (ESI POS): 592.13
(MH+)

(continued)

Yield Anal yti cal LC- M5 (ESI POS): 537.98 (M)
+ 52.92 (c = 0.39, CHC13) IHNWR (300 MHz, (C DVSO- d6) ppm
WO 2011/02b847 7.50 (s, 1 H), 7.25 (dd, 1 136 OONOrtI/EP2di6803dp¢ 6. 38
6.30 (dd, 1 H, 6.11 (s, 1Hn2597(d 1 ee H),591(d 1
5-81 (m—1H 554 (d H)- _ 4 1 m 1),
s.. b M), 3.37 - 3.63 (h 2 H), TeMs (8T P6s) 58907
(MH+)
'H NMR (300 MHz,



2.03 -2.36 (m 3 H,

3 H,
WORBP/RB54WH+

1.49 (s,
POS) :
NVR (300 MHz,

1.38

rc,

1.81 -
[a] D25 =

1.95 (m 1 H,
- 1.48 (m 2 H), 0.95 (s,
+86.30 (c = 0.2,

DVSO-d6) ppm 7. 2113

(0]

1.53- 1.79

3 H
PCT/BERIB08)5366

144

7%

LC-MS (ESI POS):
561.04 MH+

[a]p> =+30.46 (c =
0.195, CHCls)

"H NMR (300 MHz,
ACETONITRILE-d;)
ppm 7.32 (dd, 1 H), 7.21
(dd, 1 H), 6.99 - 7.02 (m,
1 H), 6.97 (dd, 1 H), 6.31
(dd, 1 H), 6.21 - 6.27 (m,
1 H), 5.50 (dddd, 1 H),
4.28 -4.39 (m, 1 H), 4.23
(d, 1 H), 4.17 (d, 1 H),
3.69 (d, 1 H), 3.60 (d, 1
H), 3.47 - 3.54 (m, 1 H),
3.32 - 3.45 (m, 1 H), 2.48
-2.83(m, 1 H),2.21 -
240 (m,2 H), 2.01 -2.11
(m, 1 H), 1.55 - 1.85 (m,
5H), 1.53 (s, 3 H), 0.99
(s, 3 H)

145

67%

LC-MS (ESI POS):
598.16 MH+

[alp? =+ 1372 (c=
0.136, CHCl;)

'H NMR (300 MHz,
CHLOROFORM-d) ppm
7.23 -7.32 (m, 4 H), 7.11
(dd, 1 H), 6.47 (s, 1 H),
6.40 (dd, 1 H), 5.41
(dddd, 1 H), 5.02 (d, 1
H), 4.71 (d, 1 H), 4.32 -
4.48 (m, 1 H), 3.96 (d, 1
H), 3.88 (d, 1 H), 3.41 -
3.68 (m, 2 H), 2.12 - 2.70
(m, 5 H), 1.66 - 1.89 (m,
3 H), 1.55 (s, 3 H), 1.42 -
1.53 (m, 2 H), 1.02 (s, 3
H)

(continued)

(m 3 H,
LC- M5 (ESI

11-1



7.41 (m 5 H), 6.29 (dd, 37 HO - ON 401 ci 49%H), 6.12 (s, 1 H), 5.96
(

11
H, 5.93 (d, 1 H, 5.54- ee white solid 5.74 (m 1 H, 5.52 (dd, 1

m 1

H), 4.04 wo2000205%7 1 H), 3.90 - 4.03 (m 1 H, 3.80T/EP201000536d H),
3.49 - 3.68 (m 2 H, 2.56 - 2.611(4m 1 H), 2.04 - 2.25 (m 2 H),
1. 54 +-87—{-m—5H—1.48-{s—3 )3 147 {m—3-H)

329
77 TILC-MS(ESTPOS):
646.19 MH-+

[a]p® =+ 168.3 (c =
0.127, CHCI3)

'H NMR (300 MHz,
DMSO-dg) ppm 7.33 (s, 4
H), 7.24 (dd, 1 H), 6.30
(dd, 1 H), 6.12 (s, 1 H),
5.48 - 5.78 (m, 1 H), 5.45
(dd, 1 H), 4.06 - 4.28 (m,
1 H),3.97 (d, 1 H), 3.82
(d, 1 H), 3.45 - 3.63 (m, 1
H), 3.33 - 3.45 (m, 1 H),
2.94 (t,2 H), 2.54 - 2.69
(m, 2 H), 2.35 - 2.47 (m,
2 H), 2.02 - 2.35 (m, 2
H), 1.75 - 1.90 (m, 1 H),
1.50 - 1.75 (m, 4 H), 1.49
(s, 3 H), 0.86 (s, 3 H)
LC-MS (ESI POS):
596.08 MH+

)
146 36%

[a]p® =+ 2383 (c=
0.18, CHCI,)

'H NMR (300 MHz,
DMSO-dg) ppm 7.33 (s, 4
H), 7.24 (d, 1 H), 6.30
27% (dd, 1 H), 6.12 (s, 1 H),
5.50 - 5.78 (m, 1 H), 5.39
-5.50 (m, 1 H), 4.45 (m,
2 H), 4.09 - 4.22 (m, 1
H), 3.98 (d, 1 H), 3.83 (d,
1 H), 3.34 - 3.57 (m, 2
H), 3.12 (dt, 2 H), 2.55 -
2.62 (m, 1 H), 2.02 - 2.25
(m, 2 H), 1.52 - 1.89 (m,
6 H), 1.49 (s, 3 H), 0.86
(s,3 H)

147

(continued)



0.94 (s, 3 H WO 2011/029547PCT/ EP2010/ 005366 110 LC- M5 (ESI PUS):

578.22 M+ [4)25 = + 72.73, (c = 0.52, MeOH) c(OH Ili NMR (300
MHz, CHLORORORMRO47ppm HO : - * C 31%7.29- 7.34 (m PCHEP2MOABS366 7. 29
(m 2 H), 7.15 (dd, 138 000 1 H), 6148 (s, 1 H, 6.42 (dd, 1 H),
5.40 (ddde—21 h—4-19 - A4 A7 (w3 H) 4 07 (52 H)y—3-60 -
3 92 LC-MS (ESI POS):

678.18 MH+

[a]p” =+1432 (c=
0.1535, MeOH)

'H NMR (300 MHz,
DMSO-d6 +TFA) ppm
7.29 - 7.45 (m, 4 H), 7.25
(d, 1 H), 6.29 (dd, 1 H),
6.12 (s, 1 H), 5.49 - 5.85
(m, 1 H), 5.44 (br. s., 1
H), 4.11 - 4.20 (m, 1 H),
4.00 (d, 1 H), 3.84 (d, 1
H), 3.47 - 3.63 (m, 1 H),
3.36 - 3.47 (m, 1 H), 3.20
(s, 2 H),2.57-2.71 (m, 1
H), 2.01 - 2.33 (m, 3 H),
1.51-1.92 (m, 4 H), 1.48
(s,3H), 1.39-1.48 (m, 1
H), 0.86 (s, 3 H)

LC-MS (ESI POS):
594.11 MH+

0
148 22%

[a]p® =+ 194.5 (c =
0.0975, CHCl;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.31 -
o 7.39 (m, 4 H), 7.24 (dd, 1

H), 6.30 (dd, 1 H), 6.13
18% (s, 1 H), 5.51-5.78 (m, 1
H), 5.47 (dd, 1 H), 4.95
(s, 2 H), 4.05 - 4.26 (m, 1
H), 3.97 (d, 1 H), 3.83 (d,
1 H), 3.45-3.61 (m, 1
H), 3.35 - 3.47 (m, 1 H),
3.19 (s, 3 H), 2.55 - 2.69
(m, 1 H), 2.03 - 2.29 (m,
3H),1.77-1.94 (m, 1
H), 1.50 - 1.77 (m, 4 H),
1.49 (s,3 H), 0.87 (s, 3
H)

149

(continued)



2.33 - 2.
1.54

(m 4 H),
(m 3 H,

64 (m
(s, 3 H,

2 H,

2.
1.17- 1.50

09 - 2.33

(m

(m 2
2 H,

H),

1.05 (s, 3 H

1.61 -

1.93

Exanpl e 200RpHERATI on of (4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aSpCOEB2WAMBY534b, 12- 5

Di f |l uor o- 5- hydr oxy- 4a, 6a- di net hy1- 2- oxpr8- ( 3- phenyl -

propyl)

2, 4a, 4b, 56,6889+ 9a+-1610a-10b- 1112t et radecahydr az a“em | eno[
2, 1- al phegnant hr ene-6b- car bot hi oi ¢ aci d |[S- cyanonet WM&(EST Pﬁ?)) 603.2 A

m xture of conpound| 114 (220 ng, 0.417 |{mmol) and|&OHH 135 ng, 0.834 mol)
indry DVF (4 mM) was stirred at 65C under nitrogen for 1 h 30 10 mn| The
m xture Wwas cooled at RT, then at 0C, a freshly pr[ afed, g h?%cm of

t hi oacetijc acid (0.096 m, 1.334 mmol) |[and sodi um (#g& ? 251
nmmol) injdry DM (2l M) was added to the m xture 9 ’t sultlng so ution
was stirred at OC for 10 minutes. 2-Brgmpacetonifrile (0.119 m, 1.71p
mol) wag then added and the resulting|mxture was €H0QMETZ, for 3 WO
2011/ 029%47PCT/ EP20[{L0/ 005366 X1iv h. The m xture W@HD@R@FOB[MGH)tmimean
AcCEt (40 m) and water (30 nk), and the organic ghpse7v3@3(r§ep ateql; | the
aqueous llayer was extragtedyW t t [(2 %040 %e4’f’f ?d ot ganic
| ayers were weé®hed wi t h (b @ dri ever §SO4 % Iha
crude wag purified jpy a gel flash |5 chronat¢ r |e§115 ution
from DCM|t 0 DCM AcCE#* 9010 to give 100 ng of thémilt b4c3(9rﬁ§‘duﬂld{)(41 2%
yi el d). 117F NVR (300 MHz,| DVBO- d6) |Bp8h 74@3 (m,2 B) 346 6 H),
6.29 (dd,j 1 H), 6.11 (s, 1 H), 5.55 (dc, 1 H, 5|4%.65 82H)n3 1g(ﬁb 1 4.12 -
4.24 (m |1 H), 3.96/ (d, 1 H, 3.89 (d, ({1 H, 3.46 239 d . B3 -
3.45 (m |1 H, 2.54 - 2.84 10(m 5 H), |1.99 - 2.3 3 H),
1.42 - 1/93 (m 7 H), 0.92 (s, 3 H. LG M (ESI r%ﬁé }D25:
+ 118.2 (c = 0.49, [CHC13) The conpounds | i s &8l )I' 3

prepared|as previously described for canpound 139 FBnb63Rkd. &&(maﬂlfé)

br onpet hane deri vat
LC-Ms (E$I POS): 54

i ve:
5. 09

15Tabl e 13 Conpound Strug¢

tIus4e(syBaiy 1 Aval y.6Bca
(m, 1 H) 1.00 (s, 3 H)

151

21%

LC-MS (ESI POS):
622.27 MH+

[alp” =+175.2 (¢ =
0.1105; CHCl5)

'H NMR (300 MHz,
DMSO-dg) ppm 7.28 -
7.41 (m, 4 H) 7.25 (dd, 1
H) 6.29 (dd, 1 H) 6.12 (s,
1 H) 5.50 - 5.80 (m, 1 H)
5.46 (s, 1 H) 4.15 (d, 1 H)
3.97(d, 1 H)3.81 (d, 1
H) 3.33 - 3.63 (m, 6 H)
2.94 (t, 2 H) 2.53 - 2.62
(m, 1 H) 2.02-2.35 (m, 3
H) 1.76 - 1.89 (m, 1 H)
1.51-1.76 (m, 3 H) 1.49
(s,3 H) 1.41 - 1.46 (m, 1
H) 1.12 (t, 3 H) 0.86 (s, 3
H)

(continued)



~

VHH)
. 6.
1H,
(d, 1
3.33 -

C
41 (t
5. A802401/02D547
H)

1H,
(d,
(m

6.30 (dd, 1 H),
17%- 5.78 (m 1 H),
1+, 3.83 (d,
I_'\ L

1 H)1173 76
1

1IHNVR (300 MHz, DMSQd6) ppm 7.47 - 7.63 (m 2 H),
6.09 -6.16 HO
4.10 - 4.26
(d

2.0

(n, 1 H,

1H, 349(d

’)Ql—'\/m

7.25 (dd,
5.56 (dd,
o POT/EP2910003dp6 3. 93
1H,

1.81 -

1.97 (m
2011/ 0295
THNVR( 30(
H 6.30 (
2" H) 4. 0¢

A

47PCT/ EP20
)IMVHz, DMSO-
dd,
)

152

1 H 6

2 55
(s, 3 H

, 141 1\'
10/ 005366 112

CN

d6) ppm 7.31 - 7.37
12 (s,

1 141 HO 01

9(m

41

LC- M (E

(m

11i 7, 40

48%

4

L%M& <{3§IP§33;)
5162208 MEB9. 07 (M—I+)
b H) 7.19 - 7.27 (m
to)POBHhoaAe= 5 7
0.2465; CHCl;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.27 -
7.36 (m, 4 H), 7.24 (dd, 1
H), 6.30 (dd, 1 H), 6.12
(s, 1 H), 5.51-5.78 (m, 1
H), 5.49 (dd, 1 H), 5.37
(d, 1 H), 5.30 (d, 1 H),
4.07 - 4.25 (m, 1 H), 3.98
(d, I H), 3.81 (d, 1 H),
3.47 - 3.62 (m, 1 H), 3.35
-3.47 (m, 1 H), 2.55 -
2.71 (m, 1 H), 2.07 - 2.31
(m, 2 H), 2.04 (s, 3 H),
1.81(dt, 1 H), 1.51-1.72
(m, 5 H), 1.49 (s, 3 H),
0.86 (s, 3 H)

153

66%

LC-MS (ESI POS):
632.32 MH+

[a]p? =+ 186.4 (c =
0.0985, CHCl5)

'H NMR (300 MHz,
DMSO-dg) ppm 7.32 (s, 4
H), 7.23 (dd, 1 H), 6.30
(dd, 1 H), 6.13 (s, | H),
5.56 - 5.79 (m, 1 H), 5.54
(dd, 1 H), 4.08 - 4.24 (m,
1 H), 4.00 (d, 1 H), 3.83
(d, 1 H), 3.76 (g, 2 H),
3.46 - 3.62 (m, 1 H), 3.34
-3.46 (m, 1 H), 2.57 -
2.72 (m, 1 H), 2.02 - 2.38
(m, 3 H), 1.84 (ddd, 1 H),
1.51 - 1.74 (m, 4 H), 1.49
(s, 3 H), 0.86 (s, 3 H)

(continued)

'

=

1

)

D (m



Oee - 4.22(m 1H 3.99(d, 1 H 3.77 - 3.91 (m 3 H) 3.45 - 3.61
(m 1 H 3.32 - 3.46 (m 2 H 2.02-2.26 (m 2 H 1.74 - 1.91
(m 1 H Wo%¢11/029547- 1.74 (m 2 H 1.41 - 1.56 (m reTHP2010005366, 3 H)
Oit ...1ILL 2 0 LG M (ESI POS): 554;{6 ( MHH) [00D25 = + 78.43 (c
= 0. 43, CHC13)

LC-MS (ESI POS):

620.29 MH+

[a]p? =+ 1552 (c =
0.1575, CHCI;)

'H NMR (300 MHz,
DMSO-dg) ppm 7.28 -
7.42 (m, 4 H), 7.25 (dd, 1
H), 6.30 (dd, 1 H), 6.12
36% (s, 1 H), 5.54 - 5.82 (m, 1
H), 5.52 (dd, 1 H), 4.08 -
422 (m, 1 H), 3.98 (d, 1
H), 3.83 (d, 1 H), 3.74 (s,
2 H),3.42 - 3.59 (m, 1
H), 3.32 - 3.42 (m, 1 H),
2.56 - 2.70 (m, 1 H), 2.53
(q,2 H), 2.03 - 2.31 (m, 3
H), 1.52 - 1.90 (m, 4 H),
1.49 (s,3 H), 1.41 - 1.48
(m, 1 H), 0.96 (t, 3 H),
0.86 (s, 3 H)

LC-MS (ESI POS): 602.3
MH+

154

[a]p® =+ 185.2 (c =
0.1805, CHCI;)

'H NMR (300 MHz,
DMSO-d6) ppm 7.28 -
7.42 (m, 4 H), 7.24 (d, 1
H), 6.30 (dd, 1 H), 6.12
(s, 1 H), 5.50 - 5.78 (m, 1
H), 5.48 (dd, 1 H), 4.09 -
4.22 (m, 1 H), 3.96 (d, 1
H), 3.83 (d, 1 H), 3.53 (q,
2 H), 3.45 - 3.50 (m, 1
H), 3.34 - 3.45 (m, 1 H),
2.58-2.71 (m, 1 H), 2.18
-2.36 (m, 2 H), 2.03 -
2.16 (m, 1 H), 1.80 - 1.88
(m, 1 H), 1.78 (t, 3 H),
1.52 - 1.73 (m, 3 H), 1.49
(s, 3 H), 1.41 - 1.47 (m, 1
H), 0.87 (s, 3 H)

0
155 1%

(continued)



1HNMVR (300 MHz, DMSO-d6) ppm 7.56 (d, 2 H, 7.24 (dd, 1 H), 6.40 (t,
1 H, 6.30 (dd, 1 H), 6.12 (s, 142 33%1 H, 5.55- 583 (m 1 H, 5.48
- 5.54 (mMvOo2oH)0255409 (d, 1 H, 504 (d, 1 H, 4.03 PCI/EL2B0/003%56 1 H),
3.81 (d, 1 FI), 375(d 1 H, 3.43119 3.6 (m 1H) 333-344

m 2 57 e H-_—.2.02 2 25 (n 1.-82 1.o/|(m 1

H . 17177 (m 3 H)+, 1.49 (s, 3 H, i:l@fJMS(E&é’ SH H, 0.91
(s, 606.26 MH+

—~
wr P
al
9z
RrTNO-

[a]p™ =+ 183.5 (¢ =0.5,
MeOH)

'H NMR (300 MHz,
DMSO-d6) ppm 7.35 (m,
4 H), 7.25 (d, 1 H), 6.30
(dd, 1 H), 6.12 (s, 1 H),
5.55-5.74 (m, 1 H), 5.51
(d, 1 H), 4.07 - 4.25 (m, 1
H), 3.98 (d, 1 H), 3.84 (d,
1H), 3.75 (s, 2 H), 3.44 -
3.58 (m, 1 H), 3.31 - 3.44
(m, 1 H), 2.55 - 2.62 (m,
1 H), 2.04 - 2.30 (m, 3
H), 2.18 (s, 3 H), 1.68 -
1.94 (m, 2 H), 1.49 (s, 3
H), 1.39 - 1.68 (m, 3 H),
0.86 (s, 3 H)

[¢)
156 7%

Example 21

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,12S)-4b,12-Difluoro-5-
5 hydroxy-4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-iodomethyl ester
(compound 157)
To a solution of compound 143 in acetone (4 ml), sodium iodide
10 (122 mg, 0.811 mmol) was added and the reaction mixture was stirred at 65°C
for 9 hr. The reaction mixture was diluted with AcOEt (50 ml) and the
aqueous layer was washed with water, 10% sodium thiosulfate, 5% sodium

bicarbonate and brine, dried over sodium sulfate anhydrous and concentrated.



(sci HO .----,---Ph 12% LC-M5 (ES! POS): 592.13 143 Wiite solid
(M) 0100 (continued) WD 2011/029547PCT/ EP2010/ 005366 113 144 CN
r o- CsSj W02011/0298277 0/0 LC- M5 (ESI POS): 561.04 M+ [4B2F/EP20H0805346 (C =
0. 195, CHC13) 1H NWR (300 MHz, ACETONI g LE-d3) ppm 7.32 (dd, 1 H) 7.21
(dd, 1 H, 6.99 - 7.02 (m 1 H, 6.97 (dd, 1 H, 6.31 (dd, 1 H, 6.21 -

0 ot B0 A ol Bt o
et ™ s i oo o8 8 MR Ghagpk™) 18,"

G2 A PR USRS A 5 BT
L 5 9 gt ety (050, L, 55,00, 10
L b, 5 s S Srss

Difluoro-5-hydroxy-4a,6a-dimethyl-2-0xo0-8-(3-phenyl-propyl)-

2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno[2,1-a]phenanthrene-6b-carbothioic acid S-fluoromethyl ester
(compound 158)

10 To a solution of compound 157 (16 mg, 0.023 mmol) in acetonitrile
(7 ml), silver fluoride (41.6 mg, 0.328 mmol) was added and the reaction
mixture was stirred at RT in the dark overnight. The reaction mixture was
filtered through a cotton pad and concentrated to give 28 mg of crude
material, which was purified by RP18 cartridge in acetonitrile, to afford 13 mg

15  of a mixture containing the desired product. The mixture was further purified
by SiO, cartridge in gradient elution from AcOEt/DCM 15: 85 to
AcOEt/DCM 30: 70 to afford 2.1 mg of the title compound (16% yield).

'H NMR (300 MHz, CHLOROFORM-d) ppm 7.16 - 7.33 (m, 5 H), 7.12
(dd, 1 H), 6.46 (s, 1 H), 6.40 (dd, 1 H), 6.01 (dd, 1 H), 5.64 (dd, 1 H), 5.41

20 (dddd, 1 H), 4.25 - 4.50 (m, 1 H), 3.52 - 3.74 (m, 2 H), 2.76 - 2.94 (m, 2 H),
2.64-2.76 (m, 2 H), 2.41 - 2.64 (m, 1 H), 2.23 - 2.40 (m, 2 H), 1.65 - 2.19 (m,
6 H), 1.48 (br.s., 1 H), 1.28 (s, 3 H), 1.22 - 1.36 (m, 2 H), 1.03 (s, 3 H).

LC-MS (ESI POS): 575.90 (MH+)
The compounds listed in Table 14 were prepared as previously

25 described for compound 158, starting from the suitable acid derivative:



LC- M5 (ESI PCS):
NVR (300 Mz,

146 :
5.45 0
H) ,
2.69 (m 2 H),
1.90 (m 1 H),

(dd, 1 H

646.19 M4+ [a] D25
CF 3 DVBO-d6) PPm 7.33 (s,
HEOQ110)2854C)

3.45 - 3.63 (m 1

36% (dd, 1 H), 6

, 4.06 - 4.28 (m

H),

2.35 - 2.47 (m

Ta

+ 168.3 (c -
4 c

.12 (s, 1 H)
1 H,

Zbi-e|)142. 02 -

3.97 (d,
3.33 - 3.45 (m 1 H),

- 0.127, CHC13)
H, 7.24 (dd, 1 H),
. 5. 48 PCTBPI®0(00§364
1 H, 3.82
2.94 (t, 2 H),
2.35 (m 2  H),

(d,

1H
6. 30
H),

1
2.54 -

1.75-

Compound

Structure

Yield

Analytical

159

46%

LC-MS (ESI POS): 582.16
MH-+

[a]p? =+ 181.2 (c=0.13,
CHCl)

'H NMR (300 MHz,
DMSO-dg) ppm 7.28 -
7.43 (m, 4 H), 7.24 (dd, 1
H), 6.30 (dd, 1 H), 6.12 (s,
1 H), 5.87 (dd, 1-H), 5.77
(dd, 1 H), 5.52 - 5.74 (m, 1
H), 5.49 (dd, 1 H), 4.08 -
4.23 (m, 1 H), 3.97 (d, 1
H), 3.85 (d, 1 H), 3.45 -
3.60 (m, 1 H), 3.34 - 3.46
(m, 1 H), 2.56 - 2.69 (m, 1
H), 2.02 - 2.37 (m, 3 H),
1.85 (dt, 1 H), 1.50 - 1.78
(m, 4 H), 1.49 (s, 3 H),
0.88 (s, 3 H)

Example 22

Ph” " NH
o1 HO.

(CHO)n
EtOH

Acetic acid 2-[(4aR,5S,6aS,6bR,9aS)-5-hydroxy-4a,6a-dimethyl-2-oxo-

8-(3-phenyl-propyl)-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-

oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester (compound

160) was obtained in 79% yield reacting the intermediate 7 with 3-phenyl-



1.50 - 1.75 (m 4 H, 1.49 (s, 3 H, 0.86 (s, 3 H LC- M5 (ESI POS):
596. 08 MH+ [ctio25 --= 238.3 (c = 0.18, CHCL13) 1H NVR (300 MHz,
DVSO- d6) wernin/@%s4’s, 4 S H), 7.24 (d, 1 H, 6.30 HOPCINMIPR@OD)S3BY % (dd,
1H, 6.12 (s, 1 H, 147 00. ee 5.501225.78 (m 1 H, 539 - 550 (m 1
H),445(m F 2 ,409-422(m1 H, 3.98 (d, 1 H, 3.83 (d,

3. %%opy?h?&c()@l a%mne a préVljo%s fﬁes@n@d f6r (,505mpound 9 (Example 3).

Preparation of acetic acid 2-[(4aS,6aS,6bR,9aS)-4a,6a-dimethyl-2-
0x0-8-(3-phenyl-propyl)-2,4a,6,6a,8,9,9a2,10,10a,10b,11,12-dodecahydro-7-
oxa-8-aza-pentaleno|[2,1-a]phenanthren-6b-yl]-2-oxo-ethyl ester

5 (compound 161)

To a solution of compound 160 (403 mg, 0.736 mmol) in DMF (8 ml),
under nitrogen atmosphere, pyridine (0.268 ml, 3.31 mmol) and
methanesulfonyl chloride (0.172 ml, 2.207 mmol) were added. The reaction
mixture was stirred at 90°C for 3.5 hr and at RT overnight.

10 The reaction mixture was poured into ice and brine (40 ml) and the
aqueous layer was extracted with AcOEt (3 x 40 ml). The combined organic
extracts were washed with water and brine, dried (NaySO4) and concentrated.
Crude was purified by flash chromatography on silica gel, in gradient elution
from DCM to DCM/AcOEt 85: 15 to afford 211 mg of pure compound (54.1%

15 yield).

LC-MS (ESI POS): 530.4 (MH+)

Preparation of acetic acid 2-[(4aS,4bR,5S,6aS,6bR,9aS)-4b-chloro-
5-hydroxy-4a,6a-dimethyl-2-0x0-8-(3-phenyl-propyl)-
2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-

20 pentaleno[2,1-a]phenanthren-6b-yl}-2-oxo-ethyl ester (compound 162)

To a solution of compound 161 (211 mg, 0.398 mmol) in THF (12 ml),
at 0°C under nitrogen atmosphere, a solution of perchloric acid (0.073 ml,
1.214 mmol) in water (164 pl) was added, followed by 1,3-dichloro-5,5-
dimethylhydantoin (57 mg, 0.289 mmol). After 5 minutes the cooling bath

25 was removed and the mixture was stirred at RT for 3 hr. Further addition of
1,3-dichloro-5,5-dimethylhydantoin (57.0 mg, 0.289 mmol) and perchloric
acid (0.073 ml, 1.215 mmol) was made and the reaction mixture was stirred at

RT for further 1 hr. The reaction mixture was poured into a 0.64% solution of



2.62 (m
H, 0.86
PCS): 67

HOLO0 Cl

10

15

20

25

1H, 2.02- 225 (m 2H, 1.52 - 1.89 (m 6 H, 1.49 (s,

(s, 3 H WD 2011/029547PCT/ EP2010/ 005366 115 LC- M5 (ES|
BvOR0MHW2944a] D25= + 143.2 (c -- 0.1535, MeOH) PCT/HPEN10MNMRGE 300
Mz, OH DMBO-d6 +TFA) ppm (CF3 s $R9 - 7.45 (m 4 H), 7.25 148 .

3

22% (d, 1 H), 6.29 (dd, 1 H, 6.12 (s, 1 H, 549 - 5.85 ee(m O
1H, 5'%a1(1§b3 (31'0’0 r%lltbfoll%wleld B?'a%%it(ic% o% s'c_)qrd NaCZf’.' ?Be(ag]ue%uMaye?}'\ggs(d’ 1

extracted with AcOEt (3 x 75 ml) and the combined organic extracts were
washed with brine, dried (anhydrous NaySOy4) and concentrated. Crude was
purified by flash chromatography on silica gel, in gradient elution from DCM
to DCM/AcOEt 70: 30, to afford 112 mg of the title compound (48.3% yield).

LC-MS (ESI POS): 582.3 (MH+)

Preparation 6f (4aS,4bR,5S,6aS,6bR,9aS)-4b-Chloro-5-hydroxy-6b-
(2-hydroxy-acetyl)-4a,6a-dimethyl-8-(3-phenyl-propyl)-
4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-aza-
pentaleno|2,1-a]phenanthren-2-one (compound 163)

To a solution of compound 162 (112 mg, 0.192 mmol) in MeOH (8 ml)
and THF (5.00 ml) (degassed solvents), under nitrogen atmosphere, at 0°C,
K,CO;5 (39.9 mg, 0.289 mmol) was added and the reaction mixture was stirred
at 0°C for 1.5 hr. The reaction mixture was poured into 2 N HCI and ice (50
ml) and the aqueous layer was extracted with AcOEt (3 x 60 ml). The
combined organic extracts were washed with water and brine, dried over
anhydrous sodium sulphate and concentrated. Crude material was then
purified by flash chromatography on silica gel, in gradient elution from
AcOEt/DCM 5: 95 to AcOEt/DCM 40: 60 to afford 73 mg of the title
compound (70.3% yield).

"H NMR (300 MHz, CHLOROFORM-d) ppm 7.29 - 7.34 (m, 1 H), 7.11
- 7.25 (m, 5 H), 6.37 (dd, 1 H), 6.11 (t, 1 H), 4.87 (d, 1 H), 4.60 (br. s.,
1 H), 4.22 (d, 1 H), 3.75 - 3.88 (m, 1 H), 3.59 - 3.75 (m, 1 H), 2.88 - 3.16
(m, 2 H), 2.68 - 2.79 (m, 2 H), 2.54 - 2.70 (m, 3 H), 2.36 - 2.53 (m, 2 H),
2.19-233(m, 1 H),1.99-2.17 (m, 2 H), 1.71 - 1.93 (m, 3 H), 1.67 (s, 3 H),
1.60 (dd, 1 H), 1.40 - 1.54 (m, 1 H), 1.00 (s, 3 H)

LC-MS (ESIPOS): 540.01 (MH+)

The compound 164 was prepared as previously described for compound



H) ,
2. 71
(s,
594,
ro,
6. 13
4.95

3.47 - 3.63 (m 1 H),
(m 1 H, 2.01 -
3 H) ,wb.2801/02954748 (m
11 M+ [4)25 = + 1
DVSO-d6) PPm 7. 31 -

149 l%qrrleac"[illlg i(r)ltecrlme1

3.36 - 3.47 (m 1 H), 3.20 (s, 2 H),
2.33 (m 3 H, 1.51 - 1.92 (m 4 H), 1.48
1 H, 0.86 (s, 3 H LC wBT(HRS 108086
94.5 (c = 240975, CHC13) I1-1 NMR (300
7.39 (m 4 H, 7.24 (dd, 1 H, 6.30 (dd,

2.57 -

MHz,
1H,

320 F with W-p—cﬁil%%oﬁen%ﬂ%yﬁ%x%la@ihe?' 47 (dd, 1 H),

Table 15

Compound

Structure

Yield

Analytical

164

21%

LC-MS (ESI POS): 546.48
(MH+)

'H NMR (300 MHz, DMSO-
dg) ppm 7.08 - 7.45 (m, 5 H),
6.23 (dd, 1 H), 5.99 (t, 1 H),
5.51(d, 1 H), 4.70 (br. s., 1
H), 4.27 - 4.45 (m, 1 H), 4.08
-4.25 (m, 1 H), 3.92 (dd, 1
H), 3.85 - 3.93 (m, 1 H), 3.68
-3.84 (m, 1 H), 3.44 - 3.58
(m, 1 H), 3.34-3.45 (m, 1
H), 2.56 - 2.72 (m, 2 H), 2.21
-2.43 (m, 3 H), 2.00 - 2.17
(m, 1 H), 1.72 - 1.88 (m, 1
H), 1.60 (s, 3 H), 1.46 - 1.59
(m, 3 H), 1.34 - 1.44 (m, 1
H), 0.83 (s, 3 H)

Example 23

Preparation of propionic acid 2-

((4aS,4bR,58,6aS,6bR,92aS,10aS,10bS,12S)-4b,12-difluoro-5-hydroxy-4a,6a-

dimethyl-2-0xo0-8-thiophen-2-ylmethyl-2,4a,4b,5,6,6a,8,9,92,10,10a,10b,11,12-

tetradecahydro-7-oxa-8-aza-pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl

10

ester (compound 165)

To a solution of 37 in anhydrous Dichloromethane (15 ml), under nitrogen

atmosphere at 0°C, triethylamine (0.161 ml, 1.155 mmol) and propionyl chloride

(0.100 ml, 1.155 mmol) were added. The reaction mixture was stirred at 0°C for

15 min and at room temperature for 24 hrs, then further triethylamine (0.080 ml,

15

0.577 mmol) and propionyl chloride (0.050 ml, 0.577 mmol) were added. The



ee (s, 2 H, 405-426(m 1 F H, 3.97 (d, 1 H, 3.83 (d, 1H,

3.45 - 3.61 (m 1 H, 3.35 - 3.47 (m 1 H, 3.19 (s, 3 H, 2.55 -2.69
(m 1 H),w0.208/029729 (m 3 H, 1.77 - 1.94 (m 1 PEYX/EP2015005386 77 (m
4 H), 1.49 (s, 3 H, 0.87 (s, 3 Hi5 WO 2011/ 029547PCT/ EP2010/ 005366

116 150 (--CN S' HO 011 uglixr ci ee 9% LC- M (ESI POS): 603.2 MB+ [a] D25

7 36 (m ra‘&%yre;%%%tag? o lptiiolieg, "Gy Tyt f g sfRllne "wgl [, X
> od (o Aiueg SHaDER (ol 8 G heBrgdnt®phage ' Pugfeduith 1 Ko 1 7,

H 1.63 -wdieB&n(dnbrlﬁeH):lrlkd5§\I ﬁOﬁ) hdlcdfcentdatdd@ The résiduelwdd purifiéd H)
151 r' OEt HO10 O. 1c LC- M5 (ESI POS): 622.27 Mt

by silica gel flash cartridge in gradient elution from DCM to DCM/AcOEt 85 :
5 15 to afford 248 mg of 104 (75% yield).
'H NMR (300 MHz, DMSO-ds) ppm 7.44 (dd, 1 H), 7.27 (dd, 1 H), 7.00
(dd, 1 H), 6.96 (dd, 1 H), 6.31 (dd, 1 H), 6.12 (s, 1 H), 5.58 (d, 1 H), 5.37 - 5.81
(m, 1 H),4.76 (d, 1 H), 4.64 (d, 1l H), 4.20 - 4.26 (m, 1 H), 4.21 (d, 1 H), 4.01 (d, 1
H), 3.45 - 3.63 (m, 1 H), 3.32 - 3.38 (m, 1 H), 2.59 - 2.71 (m, 1 H), 2.38 (q, 2 H),
10 2.08-2.31(m,3H), 1.94-2.05(m,1H),1.73(d, 1 H), 1.52 - 1.68 (m, 2 H), 1.49
(s,3H), 1.43 (dd, 1 H), 1.05 (t, 3 H), 0.85 (s, 3 H)
LC-MS (ESI POS): 576.21 MH+
[a]p® =+162.0 (c = 0.151, MeOH)
The compounds listed in Table 16 were prepared as previously
15 described for compound 165 starting from the suitable isoxazolidine

derivative:

20

25



[a] D25= + 175.2 (c = 0.1105; CHCL3) 1H NVR (300 Mz, DVBO-d6) ppm 7.28 -
7.41 (m 4 H 7.25(dd, 1 H 6.29 (dd, 1 H 6.12 (s, 1 H 5.50 - 5.80 (m 1
H 5.46 (wWp2011Mposi715 (d, 1 H) 3.97(d, 1 H 3.81 (d, 1 BCTAP3B0A0B63 (m 6
H 2.94 (t, 2 H 2.53 - 2.62 (m 1H)123602- 2.35 (m 3 H 1.76 - 1.89 (m
1H 1.51- 1.76 (m 3 H 1.49 (s, 3 H 1.41 - 1.46 (m 1 H 1.12 (t, 3 H
0.86 (s, 3 H WD 2011/ 029547PCT/ EP 1%(4){)6?366 117 152 1, 0Ac HO ee 48%
LC-MS (ESI PCS): 622.25 MH+ [4)25 = 0.2465; CHC13) 1H NMR (300

MHz, DMSO- d6) ppm727- 736(m 4 H, 724(dd, 1H) 630(dd 1H,
6.12 (s, A_H- 78— Hy— 549 (dd—3—H)- R.'ﬂ {¢—3—H-—5, 30
(d, 1 H),Mpounc 25 (mﬁfﬁﬁvreq a8 (ld, qu‘ié', 381 Kﬂa%_u*t; 62
(m 1 H), 3.35- 3[47 (m 1 H, 2.55- 2.71 (m @MSQEW’ 23885(m |2 H),
2.04 (s, |3 H, 1.81 (dt, 1 H, 1.51 - 1.72 (m 3 MH*+ 1.49 (s, 3 H), 0/86
(s, 3 H [153 s cF3|.,..-- HO ee 66% LG-MS (ESI ROS): 632.32 M+ [4325% +
186.4(c + 0.0985, {HC13) |FINMVR (300 NHz, DVBO- dGh|$#Pm 71824 (s 02, H) , | 7. 23
(dd, 1 H), 6.30 (dfi, 1 H), 6.13 (s, 1 |H), 5.56 -| GHER)(m 1 H), 5.54 (dd, 1
H, 4.08|- 4.24 (n 1 H), 4.00 (d, 1 H, 3.83 (d, 1 H), 3 76 (q, 2 H) 3. 46
62 (

. 3.62 rn1H),334-3.46(m1H),2.57-2.7ilﬁ 38

(m 3 H, 1.84 (ddfl, 1 H), 1.51 - 1.74 (m 4 H). R( " s, 3

H WO 2011/ 029547PCT/ EP2010/ 005366 118 LC. & > M
D25 = |+ 155, 2 575, CHA13 0

a] ) ( ) 2H)631(d1H)613

ppm 7. 28 f A@\ 52% (s 1 H), 5.58 - 5.74 (m, 1 H),
F 5.56 (d, 1 H), 4.62 (d, 1 H),
4.44 (d, 1 H), 4.09 - 4.25 (m,
1 H),3.93 (d, 1 H),3.79 (d, 1
H), 3.40 - 3.59 (m, 1 H), 3.31
-3.38 (m, 1 H), 2.56 - 2.67
(m, 1 H), 2.37 (g, 2 H), 2.09
-2.26 (m, 3 H), 1.84 - 2.04
(m, 1 H), 1.53 - 1.76 (m, 3
H), 1.49 (s, 3 H), 1.34 - 1.47
(m, 1 H), 1.04 (t, 3 H), 0.84
(s,3 H)
LC-MS (ESI POS): 604.07
MH-+

166

[o]p®® =+ 188.5 (¢ =0.2,
CHCl3)

'H NMR (300 MHz, DMSO-
dg¢) ppm 7.31 - 7.42 (m, 4 H),
7.26 (d, 1 H), 6.31 (dd, 1 H),
6.13 (s, 1 H), 5.56 (dd, 1 H),
5.50-5.74 (m, 1 H), 4.63 (d,
1H),447(@d,1H),3.95(, 1
H), 3.79 (d, 1 H), 3.43 - 3.60
(m, 1 H),3.31-3.38(m, 1
H), 2.54 - 2.61 (m, 1 H), 2.37
-2.45(m, 1 H), 2.38(q, 2
H), 2.10 - 2.25 (m, 3 H), 1.88
-2.02 (m, 1 H), 1.52-1.76
(m, 3 H), 1.49 (s, 3 H), 1.39 -
1.48 (m, 1 H), 1.05 (t, 3 H),
0.84 (s, 3 H)

0
167 75%




7.42 (m 4 H), 7.25 (dd, 1 H, 6.30 (dd, 1 H, 6.12 154 HO: - 0 Cl
36%( s, 1 H, 5.54 - 5.82(m 1H, 552 (dd, 1 H, 4.08- ee  4.22 (m

1 H), 3.9800d11/029547 H, 3.83 (d, 1 H, 3.74 (s, PCHEP2@0485366 3. 59
(m 1 H, 3.32 - 3.42(m 1H, 127 2.56- 2.70 (m 1 H, 2.53
(g, 2 H, 2.03 - 2.31 (m 3 H, 1.52 - 1.90 (m 4 H),

Example 24

Preparation of Acetic acid 2-

5 ((4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-difluoro-5-hydroxy-4a,6a-
dimethyl-2-o0x0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-
8-aza-pentaleno[2,1-a]phenanthren-6b-yl)-2-oxo-ethyl ester (compound 168)

The title compound was obtained in 33% yield, starting from
intermediate 7, as previously described for compound 9 (Example 3).

10 LC-MS (ESI POS): 466.0 (MH+)

Preparation of Acetic acid 2-
((4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-difluoro-5-hydroxy-4a,6a-
dimethyl-2-0x0-2,4a,4b,5,6,6a,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-
8-N-(1-methyl-2-0x0-1,2-dihyd ro-pyridin-3-ylmethyl)-aza-pentaleno[2,1-

15 a]phenanthren-6b-yl)-2-oxo-ethyl ester (compound 169)

To a solution of compound 168 (200 mg, 0.430 mmol), potassium iodide
(164 mg, 0.988 mmol) and ethyldiisopropylamine (0.169 ml, 0.988 mmol) in
anhydrous DMF (3 ml), (1-methyl-2-0x0-1,2-dihydropyridin-3-yl)methyl
methanesulfonate (215 mg, 0.988 mmol) dissolved in anhydrous DMF (5 ml)

20 was added. The reaction mixture was stirred under microwave heating at
100°C for 3 h. The reaction mixture was diluted with AcOEt (50 ml) and the
organic phase was washed with water and brine, dried (NaySOy) and
concentrated. The residue was purified by flash chromatography on silica gel,
in gradient elution from DCM/MeOH/AcOEt 49:1:50 to DCM/MeOH/AcOEt

25 47 :3:50, to afford 115 mg of the title compound (46% yield).
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S,

3 H, 1.41 - 1.48 (m 1 H, 0.96 (t, 3 H), 0.86 (s,

3 H

oe...ILLO LGM (ESI PUS): 602.3 ME-1+  [a]D25= + 185.2 (c

0. 18W6,200HCI]Y 1H NWVR (300 MHz, DVMSO- d6) ppmPTTAP26010/005366 42 (m

7.24 (d, 1 H, 6.30 (dd, 1 H)i286.12 155 51 (Yo (s, 1 H), 5.50 -

78 (m 1 H), 5.48 (dd, 1 H), 4.09 -

LC-MS (ESI POS): 587.1 (MH+)

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-4b,12-
Difluoro-5-hydroxy-6b-(2-hydroxy-acetyl)-4a,6a-dimethyl-
4a,4b,5,6,6a,6b,8,9,9a,10,10a,10b,11,12-tetradecahydro-7-oxa-8-N-(1-methyl-
2-0x0-1,2-dihyd ro-pyridin-3-ylmethyl)-aza-pentaleno[2,1-a]phenanthren-2-
one (compound 170)

To a solution of compound 169 (115 mg, 0.196 mmol) in dioxane (12 ml)
and water (6.00 ml), 12 N HCI (1.5 ml) was added and the reaction mixture
was stirred at 60°C for 3 hrs. The reaction mixture was cooled to 0°C and pH
was adjusted to 9. Brine was added and the aqueous phase was extracted with
AcOEt (2 x 50 ml). The combined organic extracts were dried (NapSOy4) and
concentrated. Crude was purified by silica gel flash cartridge in gradient
elution from AcOEt to AcOEt/MeOH 97 : 3, to afford 73 mg of the title
compound (68% yield).

'H NMR (300 MHz, DMSO-dg) ppm 7.62 (dd, 1 H), 7.37 (dd, 1 H), 7.26 (d,
1 H), 6.30 (dd, 1 H), 6.17 (t, 1 H), 6.12 (s, 1 H), 5.49 - 5.83 (m, 1 H), 5.43 (dd, 1
H), 4.77 (t, 1 H), 4.32 (dd, 1 H), 4.10 - 4.22 (m, 1 H), 4.01 (dd, 1 H), 3.71 (br. s., 2
H), 3.44 - 3.56 (m, 2 H), 3.42 (s, 3 H), 2.58 - 2.71 (m, 1 H), 2.07 - 2.35 (m, 3 H),
1.83 -1.99 (m, 1 H), 1.52 - 1.68 (m, 3 H), 1.49 (s, 3 H), 1.38 - 1.47 (m, 1 H), 0.81
(s, 3H)

LC-MS (ESI POS): 545.25 MH+

[a]p® =+ 190.6 (c = 0.136, MeOH)

The compounds listed in Table 16 were prepared as previously

described for compound 170, with the suitable alkylating agent



4.22 (m 1 H, 3.96 (d, 1 H, 3.83 (d, 1 H), 3.53 (q, 2 H)y, 3.45 -
3.50 (m 1 H, 3.34 - 3.45 (m 1 H), 2.58 - 2.71 (m 1 H), 2.18 -
2.36 (M WOMp11/@2903 - 2.16 (m 1 H, 1.80- 1.88 ( meTEPR)10/005368 (t, 3
H, 1.52- 1.73 (m 3 H), 1.49 (s;p3 H), 1.41 - 1.47 (m 1 H), 0.87
(s, 3 H WD 2011/029547PCT/ EP2010/ 005366 119 156 HO ee F LC-MB (ESI POS):
606.26 M+ [a] D25 = + 183.5 (c = SE MO 1H NVR (300 M Hz, DVSO-d6) ppm
7.35 (m 4 H), 7.25 (d, 1 H), 6.30 (4&€r 6.12 (s, 1 H), 5.55 - 5.74
(m 1H, 551 (d, 1 H), 4.07 - 425(m
S

1 3.98 (d, 1M, 3.84 (d, 1
H, 3.75 {s—2 H 3. 44

30 (

8

3 58 (m—1 ’%gl)l 344 (m 55— 2. 62
mStgueire 5 19 (Ig qum 1.68 - 1Aaalymﬁ?l 2 _H) 49
0.86 (3, 3 H EXdsptMSIESI POS): 51819

MH+

(m 1 H, Compound
(s, 3 H, 1.39- 1.6

"H NMR (300 MHz,
CHLOROFORM-d) ppm
7.61 -7.79 (m, 1 H), 7.11
11% | (dd, 1 H), 6.48 (s, 1 H),
6.41 (dd, 1 H), 5.24 - 5.53
(m, 1 H), 4.63 (d, 1 H),
4.36 - 4.49 (m, 1 H), 4.18
(d, 1 H), 3.55 - 3.74 (m, 4
H), 2.59 - 2.76 (m, 2 H),
2.38-2.50 (m, 3 H), 2.21 -
2.38 (m, 4 H), 1.65 - 1.89
(m, 4 H), 1.54 (s, 3 H),
0.96 (s, 3 H)

LC-MS (ESI POS): 535.1
MH+

171

[a]p® =+171.1 (c=
0.121, MeOH)

'H NMR (300 MHz,
DMSO-dg) ppm 7.25 (s, 1
H), 7.26 (dd, 1 H), 6.30
(dd, 1 H), 6.12 (s, 1 H),
5.63 (dddd, 1 H), 5.43 (dd,
1 H), 4.73 (t, 1 H), 4.35
(dd, 1 H), 4.12 - 4.21 (m, 1
H), 3.99 (dd, 1 H), 3.92 (s,
2 H), 3.33 - 3.58 (m, 2 H),
2.60 (s, 3 H), 2.54 - 2.59
(m, 1 H),2.03 - 2.33 (m, 3
H), 1.85 - 2.03 (m, 1 H),
1.52 - 1.65 (m, 3 H), 1.48 -
1.51 (m, 3 H), 1.39 - 1.47
(m, 1 H), 0.81 (s, 3 H)

0
172 ST




Preparation of (4aS, 4bR, 5S, 6aS, 6bR, 9aS, 12S)-4b, 12-Di fl uoro-5- 5

hydr oxy- 4a, 6a- di net hyl- 2- oxo- 8- ( 3- phenyl - propyl) -

2, 4a, 4b, 5y6,26m,B99;79a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7roxar8e1@massent al eno|
2, 1-al i phenant hr ene- 6b- car bot hi oi ¢ aci gggS-i odonet hyl ester (conpound 157)
To a solution of conpound 143 in acetone (4 m), sodiumiodide 10 (122 ny,
0.811 mmuol) added ,and the reaction m xture was stirred at 65C for 9 hr.
The reacti on%ﬁ’i—%&s diluted with AcCEt (50 ml) and the aqueous | ayer
was washed with water, 10% sodi umthi osul fate, 5% sodi um bi carbonate and
brine, dried over sodium sul fate anhydfous and concentrated. WO

2]911/ P29547P|CT/ EP20;000536‘634Alzo Crude’ was pu/ri fied by f\!Eash chr omat ogr aphy
of silica gel, ki _gnadi ek opd.Ut i @ gm AcCEt / Pet r@) eunk: a&f b: 95 to
AcCEt / Pet r ol eum gl hdr »30=1% _ t g yaf § 61X Lo~ E cofipdund (34. 6%
yi el d). LC N [{ ESF [ ROS) 284, 2 [{ Nr#]

(4aS, 4bR, 5S, 6aS; 6PR, 9aS, 10aS, ¥06S,12S) - 4b,12- © H
Di f 1 uor o- 5- hydr oxg(- 4a, 6a- di met hy1-3- oxo- 8- ( 3- phenyl - pLopyl) -

2,4a, 4b, 5, 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- azapent al eno|
2, 1- a] phenant hr ene- 6b- car bot hi oi ¢ acid S-fluoronethyl ester (conpound 158)

101 5Lt R L38 RS SRR AT 1 T
ﬁh o e %%?«%-g?lgg?gléﬁﬁy@‘s‘mﬁtﬁ;ﬁéﬂﬁeghé?-ﬁie*,??ﬁalf’@pT%ﬁb‘éfifﬂﬁgiri Ly ere
S e R B0 b L T e
E\HoEtN/R Dg;M PR ?ﬁ%?%&{%%‘-?h% ??%ﬁ%%ﬁﬁoﬁﬁ%%%ﬁ%ﬁ?é °
6,46 ﬁ%%’&%ﬁ@?%%‘%?@@%ﬁf M? &mezi%‘?é:m%ﬁ ,aflﬁf’%f-%” g
99 64 @155 a2 1982 M) ferd gdde@and e/ fedcfoplntikprt s stgrelflat ) 2
1. o518 ol Wrppledtfivd Rir | fiqur Then, FERE(C. 64 nil) 2.84 Zgmiot 16 Wi
in Table a?n?i Oﬁaﬁsiﬁh?m%?fhga@é%?&?;’%yPégzgﬁ)s&v\géjﬁ&idé@ﬁnﬁ(?ﬂ@%%@ué%as

starting e suitab

2011/ 029 | EP 2 t i LkGt i

pnal yt | oAt ed 1€ (LA SE Bl (RRP e S AT Rl the g 15
CHC13) : : s g4 (dd,
1150 kS EHOHRE R SN TP g Qafs o A sttt !
5. 77 (dd,chdd Wa§-;§§iﬁe(§b§4ﬂ£§ﬁ chromatography on silica gel, in gradient elution

15 from petroleum ether/AcOEt 8 : 2 to AcOEt, to afford the title compound
(98% yield).

LC-MS (ESI POS): 381.3 MH+

Preparation of (4aS,4bR,5S,6aS,6bR,9aS,10aS,10bS,12S)-8-(4-
Chloro-benzyl)-4b,12-difluoro-6b-(2-fluoro-acetyl)-5-hydroxy-4a,6a-

20 dimethyl-4a,4b,5,6,6a,6b,8,9,9a2,10,10a,10b,11,12-tetradecahydro-7-oxa-8-
aza-pentaleno[2,1-a]phenanthren-2-one (compound 174)

Compound 173 was obtained in 21% yield reacting the intermediate 111
with N-(4-Chloro-benzyl)-hydroxylamine, as previously described for
compound 9 (Example 3).

25 'H NMR (300 MHz, DMSO-d6) ppm 7.36 - 7.44 (m, 2 H), 7.29 - 7.36



H, 5.49 (dd, 1 H), 4.08 - 4.23 (m 1 H), 3.97 (d, 1 H, 3.8 (d, 1

H, 3.45 - 3.60 (m 1 H, 3.34 - 3.46 (m 1 H, 2.56 - 2.69 (m 1

H, 2.02 wo2oB7293%y 3 H, 1.85 (dt, 1 H), 1.50- 1.78 PCMIEP4016005386 49 ('S,

3 H, 0.88 (s, 3 H Exanple 22 MeOH 114, CO3 CH 163 Acetic acid

2-[ (4aR 58S, 6aS, 6bR, 9aS5) - 5- hydr oxy- 4a, 6a- di net hyl 2- 0X08- ( 3- phenyl - propyl) -2

ST et e AT R TR R N AR AR CORR NG M T
ggjggﬁzﬁasg@é,%ﬁg;%égl-l garspgmgygé S,
TP g;gé’é%,RPgQ ?’2@-% Eg'ﬁ{mltﬁl 394-344 ThER3E5S 99 - 6! 101{):*:01.99_ |
gig g gga pentéi'l\ %%B%%Mlzza]ﬁa%?&%ggfﬁiégl é%i@a@}ox?étlhz?? Z{?}t‘%@jﬁ)j

(corrp undl) \r t| on of conpound 160 (403 ng, 0.736 mol) in
g L}gé%deer%lotér)ossé at nosphere, pyridine (0.268 m, 3.31 mml) and

rret hanesul fonicq\qgQgsqggé))f. 15%3‘@%‘?*207 nmol ) were added. The reaction
r

m xture was stirre and at RT overnight. 10The reaction
m xture was p ed _i ntHg (i (40 m ) and the aqueous | ayer was
extracted w tﬁ&l%CEtﬂ(zglka: d%tN/ﬂ?@fH onbi ned organic extracts were washed
with water ang bydnpe, dried (Na2SO4) and concentrated. Crude was purified
by flash chro phy on silica gel, in gradient elution fromDCMto
DCM AcOEt 85: «1fy mfford 211 nmg of pure conpound (54.1% 15yield). LC M5
(ESI PCS): 530.4 Preparation of acetic acid
2-1(4@S, 4bR, 5§, ﬁ%ﬁagﬁgﬁ 9aS) - 4b- chl or 05- hydr oxy- 4a, 6a- di net hy1- 2- oxo- 8- ( 3- ph
enyl - propyl) -
2,4a,4b, 5,6, 63 8, Qe 0, 104, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza- 20
pent al eno[ 2, 1- a] phenant hr en- 6b-y11- 2- oxo- et hyl ester (conmpound 162) To
a solution of (co pd 161 (211 ng, 0.398 mmol ) in THF (12 nl), at OC under
nitrogen atnosphere, a solution of perchloric acid (0.073 m, 1.214 mmol)
in water (164 J:Idu Yas added, followed by 1,3-dichloro-5, 5-
di met hyl hydantoin (57 ng, 0.289 mmol). After 5 minutes the cooling bath 25
was renoved argl £hRyublt of §odietstirred at RT for 3 hr. Further addition of
1, 3-di chl oro-5, 5-di met hyl hydantoin (57.0 ng, 0.289 mmol) and perchloric
aC|d1@0 073 mm_lngﬂﬁ reyol ) was nade and the reaction m xture was stirred
at RT for further 1 hr The reaction m xture was poured into a 0.64%
solution of \W=284dddP29547PCT/ EP2010/ 005366 123 NaHS03 (100 m), foll owed
by addition of solid NaC . The aqueous | ayer was extracted with AcOEt (3 x
75 m) and t hESPYSedetrdsiitad @gﬁﬂia@ﬁ@n\g@ﬁgnmshed wth brine, dried
(anhydrous Na2SO4) and concentrated. Crude was purified by flash
chromat ogr aphy ©O:Msi *llﬁﬁlléQhroﬂn@t(%raﬁh?%a% spdoerorheamn DCM 5 to DCM AcOEt
70: 30, to afford 112 of the title conpound (48.3%yield). LG M (ESI
PCS): 582.3 (MH)ARMAO?DED)XEBCIAQD ACTIVITY OF THE COMPOUNDS OF
(4aS, 4bR, 5S, 6aS, 6bR, 9aS) - 4b- Chl or 0- 5- hydr oxy- 6b( 2- hydr oxy- acetyl) - 4a, 6a-di m
et hy 208- (BHEWENWENTION) -
4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r adecahydr o- 7- oxa- 8- aza- 10
pent al eno[ 2, 1-Ia] pivenstadiésn- 2- one (conpound 163) To a solution of
conmpound 162 (112 ng, 0.192 mml) in MeOH (8 mM) and THF (5.00 m)
(degassed sol \Exvumple @6der nitrogen atnosphere, at 0C, K2C33 (39.9 ny,
0.289 mml) was added and the reaction mxture was stirred at 0OC for 1.5
hr. The react ildipopolysacehaaxéd  QLPS)-indiueed IWnidGiewrdphdka (50 15 n) and the
aqueous | ayer was extracted with AcCEt (3 x 60 nml). The conbi ned organic
extracts wer e Ngespotbnoiyt indvaltueatiam fadtivm ofirthe domvesumdshiesaritse ds ad ithien
sul phate and concentrated. Crude nmaterial was then purified by flash
chr o2at ograpdnt dnventiowawget, evalugitedli ant visloutinoranf razmté\c @deDClIf51u®d t o
AcCOEt/ DCM 40: 60 to afford 73 ng of the title

inflammation following a method described in Am. J. Respir. Crit. Care Med.

Vol 162. pp1455-1461, 2000, with minor modifications.

The tests were performed on Sprague-Dawley male rats (200 g).



20 conpound (70.3%vyield). 1H NMR (300 MHz, CHLOROFORM d) ppm
7.29 - 7.34 (m 1 H, 7.21 - 7.25 (m 5 H), 6.37 (dd, 1 H, 6.11 (t, 1 H,
4.87 (d, woMp11/029€0 (br. s., 1 H), 4.22 (d, 1 H), 3.75 PC3EP20100p5386 H) ,
3.59 - 3.75 (m 1 H), 288-316(m1232H) 2.68 - 2.79 (m 2 H), 2.54 -
270(m3H) 2.36 - 2.53 (m 2 H ,25219-233(m1 H, 1.99 - 2.17

(m 11 1 odnatradtieg"nstifosgiab ey agfen faktst i sidhitdant was”
0111 0208 SioRTF ehot Tt 088 Gl SR eBlon BIBENTS. i el matkc,oL aguis ppeoine
ol vt cdiiengry HERBRRERLTE: JE0E 1 (R ™ PR (300 e, DvsO
dg) Eplr—ni) 7. 287 % i c{orge (?f gl)uc%:orti (§§ Igr%gugé)%’%@i)a@hﬁﬁt%é @7?_8356%_51
) 3 8 %sg% ?_Té@ntl tgng §%x%%>§(1995 (ﬁ? Oclie]%_') 'iDn% %Eﬁég S%Zg%{)rgri?] vgrel@nt) Swife 00

administered intratracheally as suspension (0.2%Tween 80 in NaCl 0.9%)
1 hour before LPS challenge.
A dose-response curve of the inhibitory effect of the test compounds on
LPS-induced lung neutrophilia was performed and the ED75 dose of
10 glucocorticoid was taken as a measure of potency in this bioassay. The ED75
dose values for the compounds of the present invention were comprised
between 0.62 and 1.62 pmoles/Kg of body weight.
In a second series of experiments, aimed at the evaluation of the
duration of action, the compounds were administered as suspension
15 intratracheally, at the ED75 dose, at different time points (16h, 24h) before
LPS challenge. Some compounds showed a percent of inhibition higher than
50% at 16 hours. The most interesting compounds were active (percent of
inhibition higher than 50%) when administered 24 hours before LPS
challenge.

20 In vitro studies

Example 27

Glucocorticoid Receptor (GR) translocation assay protocol
A quantitative measurement of GR nuclear translocation of the
compounds of the present invention was performed according to ASSAY Drug
25 Devel.Technol.,, 4(3), 263-272, 2006, through a novel cell-based
GR-translocation assay in Enzyme Fragment Complementation (EFC) format
developed by DiscoveRx (Fremont, CA).

In the absence of the glucocorticoid, the glucocorticoid receptor (GR)



H, 2.56 - 2.72 (m 2 H, 2.21 - 2.43 (m 3 H, 2.00 - 2.17 (m 1 H,
1.72 - 1.88 (m 1 H, 1.60 (s, 3 H, 1.46 - 1.59 (m 3 H, 1.34 -
1.44 (m WO 2011k29540. 83 (s, 3 H Exanple 23 Pr epam2o10/003366
propionic acid 2- 133

((4aS, 4bR, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-di f | uor o- 5- hydr oxy- 4a, 6adi net

et adocSryare. o Dincsidsel gpLekefuith 2 3aRBP ok BRrchss i Blhe bed€o 1y,

10 ester 65) To a solution of 37 in anhydrous Di chl oronet hane
(15 m), S&?\Sgg&gﬁ@?%‘gen at nosphere at 0C, triethylamne (0.161 m, 1.155

L, 0, LR Do I SO B o
N Y S
2oL S2OR AT TP ARLROFRE R B i LAY B HASRASPIEEEILS,

phase wa 1 wat er and brine, dried (Na2SO) and
T3 Bt dhdon

concentr s purified by silica gel flash cartridge in

(rath yi ol q) - 1 TDORGERK Gl AT AR, o SRR BRPSIe, SRR 1y
(o "s. 55 pdcon PR YAnsocghio i e iflecrbgt CIO-R1, pSendar sty B¢ °4 2

- 4.26 A C 3 : ned- 32 -
5. 3o LAY gedhptde Pyt kgl iedacs Syt ol I foffne 5

1.949 2. ol i : letke P ,
1743 Qa PR e Bhe o o rigrictirie; S GapAc ST Sdgoditors

[a] D25 = ThlbmAl(geptidt drvAymb&¥ior (ED) fra%ﬁ?erﬁ%f%l'gﬁﬂ%vdsi filsed difectRpts 16

were prepared as prpétw ousl?y 15 descri bed for conpound 165 startingfromthe

sui tabl e ths @ a&shiflisnef ¢ ¥R IW&s 18611280 AP IHd o4 HaTIERROAB4&RR366 126
Tabl e 16 Compound Structure Yield Anal ytical

receptor signaling. Upon binding to a GR ligand, the complex translocates to
the nucleus, where intact enzyme activity was restored by complementation
15 and b-gal activity was detected.

CHO-K1 cells stably expressing NLS-enzyme acceptor fragment (EA)
of b-gal and GR-enzyme donor (ED) fragment of b-gal were maintained in
F12 medium (Invitrogen, Carlsbad, CA) at 37 °C under a humidified
atmosphere containing 5% CO, and 95% air. The medium contained 10%

20 FBS, 2 mM L-glutamine, 50 U/ml penicillin 50 pg/ml streptomycin, and
250 pg/ml hygromycin and 500 pg/ml G418 (Invitrogen).

GR-translocation was measured using the PathHunter Detection Kit
containing cell membrane permeabilizing reagent and beta-gal substrate
(DiscoveRx, Fremont, CA). All compounds were screened using varying

25  concentrations ranging from 10! to 10® M. The assay was performed in
48-wells (105 cells/well). Incubation with screened compounds was performed
at 37°C for two hours. Detection was made by adding the detection buffer

from the kit supplied by DiscoveRx and incubating at room temperature for



LC- VB
MHz, DMSO- d6) ppm7.30 - 7.43 (m 2 H), 7.26 (dd, 1 H), 7.02 -

(m 2 H,wé.28ti/iekdy 1 H), 6.13 166 HO 0*10''" - 52% (s, PCTHP2015/08866 5.
H, 5.56 (d, 1 H, 4.62 (d, 1H)134eeF 4.44 (d, 1 H), 4.09 - 4.
H),393(d,1H) 3.79 (d, 1 H, 3.40 - 3.59 (m 1 H ,331

NN

. 38

m 1
rnl

(ESI POS): 588.5 M+ [4)25= + 193.4 (c = 0.2, CHC13) 1HNMR (3

00
7.19
74
25

1 84 o?nelz_ﬁ@hr? 'Lur?mesigliﬁe ng%téctligi 'Pélzlf h g%quEﬁj?(O Eigg?g mlé;r I%K(l.mS 43

10

15

20

25

(r@ldelr dﬁert&ol%‘ll"ééhnoslog?es).o 84

Statistical analysis and determinations of EC50s were performed by
using Prism-version 3.0 Graphpad Software (San Diego, CA).

The compounds assayed with the GR translocation assay displayed a
ECS50 comprised between 1 nM and 10 nM.

Example 28

Inhibition of LPS-induced nitric oxide production in RAW 264.7
macrophages

An in vitro model based on macrophagic murine cell line RAW 264.7
was used for testing the anti-inflammatory effects of the corticosteroids of the
present invention.

During the inflammatory process, large amounts of nitric oxide (NO)
were generated by the inducible isoforms of NO synthase (iNOS). Bacterial
lipopolysaccaride (LPS) was commonly used in experimental settings to
stimulate inflammatory responses in macrophages.

Cells were grown in a culture medium (RPMI supplemented with
heat-inactivated 10% fetal calf serum, 2 mM glutamine, 100 U/ml penicillin
and 0.1 mg/ml streptomycin) without phenol red. Cell stimulation was elicited
by incubating cells for 24 hours with LPS to final concentrations ranging from
100 ng/ml. Treatments with the compounds of the invention were carried out
by adding such compounds vehicled in DMSO (0.1% final concentration) to
the final desired concentrations 15 minutes before LPS exposure. As an index
of nitric oxide production, the concentration of nitrite was measured in the
conditioned media by wusing the Griess colorimetric reaction
(J. Neuroimmunol.,150, 29-36, 2004).

Statistical analysis and determinations of IC50s were performed by

using Prism-version 3.0 Graphpad Software (San Diego, CA). The IC50
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0.
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3 H
6 (d,

LC-MS (ESI POS): 604.07 M+ [cc]DR5 ---- + 188.5 (c

CHCL13) 1HNMR (300 MHz, DMVBO- d6) ppm7.31 - 7.42 (m 4 H),

wolp11/@931 (dd, 1 H), 750/ 6.13 (s, 1 H), 5preé/Epdaio/0ds3kl ,

HOG 7,010 ¢i 5.50 - 5.74 (m 1 H), %3 (d, 1H) 4.47 (d, 1 H), 3.

(d,
H),

1 ee H),379(d 1H, 3.43 - 3.60 F 1H),331 -3.38 (m

2.54 valueSG{’es(tggl on the cZOr?iEounds St e Qmeriltlm wéte %of‘rﬂ:ms?ed between

5

10

15

20

25

0.06 and 5.3 nM.

Example 29

[’H]-dexamethasone binding assay

Glucocorticoid receptor affinity of the compounds described in the
present patent application was evaluated utilising a radioligand binding assay
as described in, edited by IRL Press, Oxford University Press, 247-253, 1992.

Human lymphoblast cell line IM-9 (ACC 117; DSMZ) has been used as
source of the soluble glucocorticoid receptor and [*H]-dexamethasone
(GE Healthcare; SA 34 pCi/nmol) as radioligand (Invest.Ophtalmol. Vis.Sci.
37, 805-813, 1996). Non specific binding was evaluated in the presence of an
excess of unlabelled beclomethasone (10 uM). ‘

Binding experiments were performed in duplicate at radioligand
concentration close to [°H]-dexamethasone K4 value (1.5-2 nM). Samples were
incubated at 0°C for 16-18 hours in the dark. The reaction was terminated by
adding a mixture of 2% activated carbon and 0.5% dextran in 10 mM Tris pH
7.4, 1 mM EDTA. After 10 min of incubation at 0°C, the samples were
centrifuged for 10 min at 4,500 rpm. An aliquot of sample supernatants was
placed in vials containing 3 ml of the scintillation cocktail Filtercount
(PerkinElmer) and counted with a PerkinElmer 2500 TR beta counter.

The IC50 values tested on the compounds of the invention were
comprised between 0.5 and 2 nM.

Example 30

Kinetic characterisation: Lung retention

Lung retention was measured by means of two parameters: the MRT,
(Mean Residence Time in the Lung), i.e. the residence of the compound in the
lung, which is the time of the last measurable concentration of the compound

in the rat lung after intratracheal administration of 1 pmol/kg, determined

167
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H, 2.10 - 2.25 (m 3 H), 1.88 - 202 (m 1 H, 1.52 - 1.76 (m 3 H,
1.49 (s, 3 H, 1.39 - 1.48 (m 1 H, 1.05 (t, 3 H), 0.84 (s, 3 H W
2011/ 02954 6RCT/(EPA010/ 005366 127 Exarrpl e 24 7168169170 rPrapariatodssne of
Acetic acid 2- 5 136

((4aS, 4bR, 58, 6aS, 6bR, 9aS, 10a8, 10138 128) - 4b, 12- di f | uor o- 5- hydr oxy- 4a, 6a-di m

7o bent ar g g g 5@%9%%?%% R R e e
aspr evi QUST PR Ge 0t 1S %5@%0313%8},3%8 (34,8 o0 45 PATHERE ©
??Sag Eltl\)/g%@né %%%Rjga@te %ﬂgﬁﬁbﬁg%@ﬁ agglgféugfifllnutohreohgl%gdsr (I)l)(()ugsdfgfga di me

thyl-2-o0 6, 6a, 8, 9, 9a, 10, 10a, 10b, 11, 12- tetradecahydro 7- oxa-
8-N-(1-nme ﬁ?ﬁ& n‘}gt’refljlti%él 2-di hyd ro-pyridin-3-yl rret hyl ) - aza- pent al eno[ 2, 1- 15
al pheant hr en- 1) o] egb (o] n I
corrpo?jnd 168 ( P a&% %EM?I} %@t asr%l lr?r%?(?o %agl?%§§)j aarﬁp Hgéégarlr?rél)
and et hyl p n 6 9, fﬁgqgl i ),
(1- et hylﬁfhl?)l)%g&% gkgﬁhy@‘rnc()aglyoh %fn”éBdrgfg)% y %rfé%lﬂasggél onatle 55%%
0. 988 dm i S dﬁ:d i n anhydrous DMF (5 m) 20 was added. The reaction
mxture was stirred under m'crovvave heating at 100C for 3 h. The reacti on

mxture vas d:j'hgf%%%rﬂﬁé Q‘Flﬁg d@n)u ANShoNEd W EINLOPNARE YRRiNAS

with water an i ne concent ate

purified f i eIutlonfrom
bt neor iR, 1 h‘mﬁﬁm‘*{%'fgrﬁn%&ﬁm% hibfeOIRY . St ford 115 my
of the title conpound (46% yield). WD 2011/029547PCT/ EP2010/ 005366 128
LC-Ms (ESI POS): 587.1 (MH) Preparation of

(4aS, 411312, 5S, 6aS, 6bR, 9aS, 10aS, 10bS, 12S) - 4b, 12-

Di f | uor o- 5- hydr oxy- 6b- ( 2- hyd

roxy-acetyl)-4a, 6a-di net hyl - 4a, 4b, 5, 6, 6a, 6b, 8, 9, 9a, 10, 10a, 10b, 11, 12-t et r ade
cahydro- 7- oxa-8-N- (1-nmet hyl - 5 2-o0xo0-1, 2-di hyd
ro-pyridin-3-ylnmethyl)-aza-pental enol2, 1-a] phenant hren-2- one (conpound
170) To a solution of conpound 169 (115 ng, 0.196 mmol) in dioxane (12 m)
and water (6.00 m), 12 N HCL (1.5 m) was added and the reaction m xture
was stirred at 60C for 3 hrs. The reaction m xture was cooled to 0C and pH
10 was adjusted to 9. Brine was added and t he agueous phase was extracted
with AcOEt (2 x 50 ml). The conbi ned organic extracts were dried (Na2SO4)
and concentrated. Crude was purified by silica gel flash cartridge in
gradient elution fromAcCEt to AcOEt/MeOH 97 : 3, to afford 73 ng of the
title conpound (68%yield). 151H NWR (300 MHz, DVSO-d6) ppm 7.62 (dd, 1 H),
7.37 (dd, 1 H, 7.26 (d, 1 H, 6.30 (dd, 1 H, 6.17 (t, 1 H, 6.12 (s, 1
H, 549 - 5.83 (m 1 H), 543 (dd, 1 H, 4.77 (t, 1 H, 4.32 (dd, 1 H),
4.10 - 4.22 (m 1 H, 4.01 (dd, 1 H, 3.71 (br. s., 2 H, 3.44 - 3.56 (m 2
H, 3.42 (s, 3 H, 2.58- 271 (m 1H, 2.07 - 2.35(m 3 H, 1.83 - 1.99
(m 1H, 1.52 - 1.68 (m 3 H, 1.49 (s, 3 H, 1.38- 1.47 (m 1 H), 0.81
20(s, 3 H LC M (ESI POS): 545.25 MH [a]D25 = + 190.6 (c = 0.136, MeOH)
The conpounds listed in Table 16 were prepared as previously described for
conpound 170, with the suitable al kylating agent WO

2011/ 029547PCT/ EP2010/ 005366



129 Tabl e 17 Compound Structure Yield Anal ytical LC- M5 (ESI POS): 518. 19
1H NWVR (300 MHz, CHLOROFORMd) ppm 7.61 -7.79 (m 1 H),
1 H, '' Seee 6.41 (dd, 1 H) pCcT/rP4010/065368 171 o

M+ OHo
11% (dd, WwoHp11/089348 (s,

(m 1H
3.74 (m
2.38 (m
LC- M (E

10

15

20

, 4.63 (d, 1 H, 4.36 - 4.49 (371 H, 4.18 (d, 1 H, 3.55 -

4 H

LS

, 2.50 - 2.76 (m 2 H), 2.38 - 2.50 (m 3 H), 2.21 -
.65 - 1.89 (m 4 H, 1.54 (s, 3 H, 0.96 (s, 3 H)
535. 1

1. A compound of general formula (I)

R1
O
o—..-R2
HO N
O
Y
M
wherein
R1 is (CH;),-Z-(CH;),:-R4 wherein n and n’ are each independently 0, 1

or 2;

Z is a single bond or is selected from the group consisting of S, O, CO

and NR3,
branched

wherein R3 is selected from the group consisting of H, straight or

(C-Cg)alkyl, (C;-Ce)haloalkyl, (C;3-Cg)cycloalkyl, aryl,

aryl(C;-Cg)alkyl and heteroaryl, which are optionally substituted by CN;

R4 is selected from the group consisting of:

H, halogen, OH, SH, CN, NH;;

aryl(C,-Cg)alkyl, (C4-Ce)alkylsulfonyl, (C;-Cg)alkylcarbonyl,
(C-Cg)alkylcarboxyl, O(C,;-Cglalkylcarboxyl, (C,-Cq)alkylamide
and (C,;-C¢)alkoxy, which are optionally substituted by oxo groups;
(C;-Cg)alkyl which may be optionally substituted by one or more
substituents selected from the group consisting of halogen atoms,
CN, OH, NH,, NO,, CF; and SH;

(C,-Cg)alkynyl;

a mono-, bi- or tricyclic saturated or partially saturated or unsaturated

ring, such as (C;-Cg)cycloalkyl, aryl, (Cs-Cjg)heterocycloalkyl or

7.11 HO



MH+ [a] D25 = + 171.1 (¢ = 0.121, MeOH) 1H NVR (300 MHz, DMBO d6)
PPM7.25 (s, 1 OH H), 7.26 (dd, 1 H, 6.30 172 HO - 0. ee 57% (dd, 1
H), 6.12 we,20il1i/dP5475. 63 (dddd, 1 H), 5.43 (dd, 1 H), 4. P8T(EP201d/0bH366 4. 35
(dd, 1 H), 4.12 - 4.21 (m 1 H, 3.§%(dd, 1 H), 3.92 (s, 2 H), 3.33 -
3.58 (m 2 H), 2.60 (s, 3 H, 2.54 - 2.59 (m 1 H, 2.03- 2.33(m 3

, 1.85 -2.03 1 1.52- 1 65 . 1.48 - . .
9,355 ~2.9% gty botaely Sabooti o e bahsbhdly *
Exanpl e 25 6173174 ) Preparation of
(6S, 8S, 9R, 10S, 1185*Y3S°YRY) -6, 9-Di f | uor 0- 17- ( 2-

R2 is selected from the group consisting of
- H;
5 - straight or branched (C;-Cg)alkyl;
- (CHy)nRS, wherein R5 is heteroaryl optionally substituted with a
substituent selected from the group consisting of oxo, OH, halogen,
CN, NH,, NO,, aryl, (C;-Cglalkylsulfonyl, (C;-Cs¢)alkoxy,
(C;-Cg)alkylthio, (C,-Cg)alkylcarboxyl, (Cy-Ce)alkylamide,
10 aryl(C;-Cg)alkoxy and (C,;-Cglalkyl, each of which is optionally
substituted by one or more halogen atoms or COOH;
- (CH,),NR6RT7;
- (CH,),NR6COR7;
- (CH;),NR6SO,R7;
15 - (CH2)nCONR6RT7;
- (CHz)mSO,NR6R7;
- (CHy),CORYT;
- (CH;),ORT7;
- (CH)mSOGRT7;

20 wherein R6 and R7 are independently H or are selected from the group
consisting of straight or branched (C;-Cglalkyl, (C;-Cg)cycloalkyl,
aryl(C;-Cg)alkyl and a saturated, partially saturated or unsaturated, optionally
fused ring such as aryl, (Cs-Cjg)heterocycloalkyl or heteroaryl, which groups
may be optionally substituted with one or more substituents selected from the

25  group consisting of halogen, CN, oxo, NH,, NO, and (CI-C6)alky1;

- (CH;),R8 wherein R8 is selected from the group consisting of
halogen, oxo, CN, OH, NH,, NO,; (C;-Cg)cycloalkyl, aryl and a

saturated, partially saturated or unsaturated optionally fused ring



5f | uor o-acetyl)-11- hydroxy- 10, 13-di net hy1-6, 7, 8, 9, 10, 11, 12, 13, 14, 15-
decahydr o- cycl opent a[ a] phenant hr en- 3- one (conpound 173) To a sol ution of
conpound WO(2011%0295471. 321 nmol ) in dry acetonitrile (20 wcr/EPd@DS3AGtrogen
at nosphere, DI PEA (0.396 m, 2.246 mmj39 and Ms-Cl (0.155 m, 1.982 mmol)
were added and the reaction mxture was stirred at 10 room tenperature for

(07077 o3 51 Sheh ol By affisheratyeldatkyl W Bick nd ps e sitfgniigd '
Cnehed i i h vt oPY" B¢ o oft bEfublend <Chedea R e, BEAR PR BERE, 0P

Pt of oum ot hor RRBHAER! OJERENY PN | CAPECoqR: L) Bk Srbhiddzs, O
Vhes hbR e gas Do PRkl SET OISO (Ci-Cohaloalkoxy  and
ot B e o e T Y, 2 0L S o 55010 L tr e amyr o - oxa s
azapent al enolghdres) BOSRANDET R IRALSAMANR G i jpreaEPTRIHE 876 ves

N- (4- Chl - Z e xyl am ne, as previously described for conpound 9
( Exanpl e%@;&_&%ﬂ %Ol{lk%g'?‘goo MHz, DMBO- d6) ppm 7.36 - 7.44 (m 2 H), 7.29 -

(a1 6. 15 aa Y IRREDGUARE Ser it by thlbady Santifinglot biafy 00
H, 4. 67 101deSfafdhsl H, 4.09 - 4.27 (m 1 H), 3.95(d, 1 H, 3.78 (d, 1
H, 3.45 - ‘gg%b (m 1 H), 3.34 - 3.44 (m 1 H, 2.59 - 2.69 (m 1 H), 1.99

1 5570 51 4p (s PhafacgayiEY Toslpidbie AR eeolog) ™ 650 L Wi (4)25 = +
221.2 = 0. Zui dtha = Sicpgl = '
(€ 7o igheid prGoRa0 it MRAOR2=ies (gLeDatld, dRUBhAL Yt arel fbP! ot 4

= quartet dd = ets 15m = nulti = broa

ESI - POS=q}gaifassndy |osi tive ionization LCGM5 = liquid

chromat ogr aphy- mass”spect ronetry PHARVACOLOG CAL ACTI VI TY OF THE COMPOUNDS
OF 20 THp | me%ddhd\/ééﬁbrlafﬁgjt&&aiﬁxﬂM&s@@ted%ﬁ?_@ﬁ’é%?%ﬁﬁﬁfd de)

(LPS) -i nduced | ung neutrophilia The potency and duration of actionh of the
conpounds described in the 25 present invention were evaluated in vivo in
an acute nodel of lung inflammation foll ow gy a nmet hod described in Am J.
Respir. Crit. Care Med. Vol 162. pp1455-(é46 , 72000, with m nor

modi fi cati ons. The tests were perforned Spoague-R2wl ey mal e rats (200
g). WD 2011/029547PCT/ EP2010/ 0058665 13 I n"f¥atracheal instillation of
LPS resulted in a statistically sighitiganted\ncrease in neutrophil
concentration in BALF, a hal | mar kyjof|gtut gepngfli ng pul nonary i nfl anmati on.
N)g a~%5% i nhi bition (ED75 dose) 5
|82 Kg'%of body wei ght) were

syohl (0. 298ween 80 in NaCl 0.9% 1

assessnment test, conpounds (
adm ni stered intratracheal |
hour before LPS chall engeO y ;
effect of the test conpounds on LPSéj nduced | ung neutrophilia was perforned
and the ED75 dose of 10 glucocorticoid was taken as a nmeasure of potency in
this bioassay. The ED75 dose values for the conpounds of the present

i nvention were conpri sed between 0. 62 @nd 1.62 ! nol es/ Kg of body wei ght.

In a second series of experinents, ained at the evaluation of the duration
of action, thavhasapbdads (Rer AbaarfRyi Stisr(, 48 15 (SpehbilnkRIF9a is (S), 10a
intratracheally, at the ED/5 dose, at different time points (16h, 24h)

bef ore LAS(Bhal(teisdd) avshb2 dénePbunds showed a percent of inhibition higher
than 50% at 16 hours. The nobst interesting conmpounds were active (percent
of i nhi bidti on hcgAHOUKLFCoTIANEHl a3 INPELeMIETOR hours before LPS
challenge. 20In vitro studies Exanple 27 d ucocorticoid Receptor (GR)
trandPocat i onFelsisatCHe bt 6d6iH2)-R4 aAvherean i 304 De apsgach rdspendentd Gkl ear
transl ocation of the conpounds of the present invention was perfornmed
accor di n§Tt%6 ASSAY Drug 25 Devel . Technol ., 4(3), 263-272, 2006, through a

novel cell-based GR-transl ogcati.on assay .in zynme Fragnment Conpl epent ation
(EFC) for mat %ﬁe?éﬁé&leﬂgprﬂc Qﬁéwéf%ascmff &%ﬂgﬂe@&yumwn@rﬁél%e D0t Q he
gl ucocorticojd, th l.u orticoid receptor (GR) WO . .

2011/ ozggwﬁ&%%pﬁ BB 5545 Seiorted droMmsthengtow E9RYSUNE Unh skiLhli O a
variety of proteins including heat shock proteins. When a

gl ucocorticoid diffuses through the cell nenbrane into the cytoplasm and
binds to the glucocorticoid receptor (GR), it results in release 5 of the
heat shock proteins and the translocation into the nucleus where it

nodul at es gene transcri ption. The Di scoveRx assay uses EFC of

. Y ~N~ 2 o, . I 1

o e o



15and b-gal activity was detected. CHO- K 1 cells stably expressing
NLS-enzyne acceptor fragnent (EA) of b-gal and GR-enzyne donor (ED)
fragnent wo 2btigabssrer e nmai ntai ned in F12 nedi um (I nvitr egemp2@anhbad, CA)
at 37 Cunder a hum dified atnosphere pgntaining 5% CO2 and 95% air. The
medi um cont ai ned 10% 20 FBS, 2 nM L-glutamne, 50 Um penicillin 50 11g/nml

%talr l? Péﬁﬁﬁéﬁ%ﬁe@dm@a{géﬁdﬁ%hﬁ?(‘ﬁﬁ%@&@%ﬁwﬁﬂt 3FTeptFfosbk s 8RR i ng
E?emﬂff’?@@% i ni)a&lfiﬁfa%%éa?rgﬂi‘?ble%ﬂ% @?%%f%?@ﬁ%ﬁg@%f 88?3???,? fatf ons

i ] - . in 48- 105
col Psiwel 1) P tostPektffoR! eE et B L™ her for med at “src for

two hours. Detectf i the detection buffer fromthe kit
supplied by D'sc%tvce}&%&g%@glgt%’uégg Iggz’r oom tenperature for WO

ot S O AT TGRSO PRt
2 et oS R U ALl BRI PR L0 o
Tamers _ _ _ ko
b Lhe G Lranshaqel sl il AL i BEOsRTRIIR, BabuEpL T on
I n RAW 264. 7 WCS@Q—'&?@&&%%H%&HMY& b gﬁ‘?ﬁléalgﬁss%%sﬂmt%ﬁ% 0o MYFd ne

cell line RAW 26 S used for testin ti-inflanmatory effects of

the corticoster Oggﬁstﬁﬁlehf? Sﬂre%%tfrdrﬂ\e’ﬁ{%}\%gﬁh& consisHig Bgydgsgérﬂfa!téﬂi‘?m ory

process, |arge anounts of nitric oxl re generate y e | nduci bl e

i sof gpns of NO sy hase NHN%Q)Oz Bacl &{d 844;15 | i popol ysaccaride (LPS) was
commonl y used in experi’nental séttings to stinulate inflammatory responses
i n macrophages. (c _C6§‘§MK§1 yere grown in a culture nedi um (RPML

suppl enment ed vvitﬁ Reat - i agt’l vated 10% fetal calf serum 2 nM gl utam ne,

100 U'm peni ci | hifoRHd K- &r ﬁgéwyélicslzétﬁfﬁt@w:pﬁ)éﬁg\il& RetirafldeROhndattratée! |

stinmulation was elicited 20 by 71 ncubating ce or 24 hours with LPS to

final concentrat s &ilhdiadg ((jtg-mémom&m aryll eaC TeN|heWirbbyd1B&IK§AMBLUNdS
of the invention were carried out by adding such conpounds vehicl éd i n DVBO
(0.1% final concapierdhty®Nbpti@nhll§ Jublatutda@shy dheCONafdre Bilogea akonis Byt s
before LPS exposure. As an index of nitric oxide production, the
conceptration of Ogbtgrrbtlﬁs;was nmeasured in the 25 conditioned nedia by using
the Giess colorinetric reaction (J. Neuroinmunol., 150, 29-36, 2004).
Statistical ame ksidleeted fekeihd frfpattnstingos were performed by using
Prismversion 3.0 G aphpad Software (San Di ego, CA). The 1C50 WD

2011/ 029547PCT/ EPR010/ 005366 135 val ues tested on the conpounds of the

i nvention were conprised between 0.06 and 5.3 nM Exanple 29

[ 31- 1] - dexanmet hagORB) R pdiwigerass RS 56 hrorsryl opitidnatigepabstitatdd itk of the
conpounds described 1n the present patent application was eval uated
utilising a radi ehbgitndnbserdictgl avsayhagroep wonbitingnof esdol € blalogenPr ess,
Oxford University Press, 247-253, 1992. Human | ynphobl ast cell 1ine

| M 920ACC 117, DEME) MNH,pbeaNOysechrgs s@ara&,)afkyilhnefenyiybl eCgldiaikoxyi coi d
receptor and [31-1]-dexamethasone 10 (GE Heal thcare; SA 34 pEi/nnol) as
radi ol i gand (I nvéS{-CPhikalihid, Vi s(SgiCe)dKylcdtto813, 1996)-Cehilkykpexdef i c

bi ndi ng was eval uated in the presence of an excess of unl abelled

becl onet hasone ( a6y10CMCe)alkoxy Bamdli (©;-€¢)jkylyeaich weff ewhiwhf as meptiomally
duplicate at radioligand concentration close to [41]-dexanet hasone Kd val ue
(1.5-2 nM. Sanpkelsstiteteel Hbohe onbadrechadd gdiCatoms ABCOOHours in the dark.
The reaction was term nated by adding a m xture of 2% activated carbon and
0.5% dextran i-n (OHYNR6B7pH 7.4, 1 nM EDTA. After 10 min of incubation at
0C, the sanples were centrifuged for 10 mn at 4,500 rpm An aliquot of
sanmpR& super nat afCEL)ASRECHRE; in vials containing 3 m of the
scintillation cocktail Filtercount 20 (PerkinEl ner) and counted with a

Per ki nEl mer 2500(CHhNR68OyRt7er . The | C50 val ues tested on the
conpounds of the invention were conprised between 0.5 and 2 nM Exanple 30
Ki netic charaet efCEa)iGONRGRJ;retenti on 25Lung retenti on was neasured by
means of two paranmeters: the MRTL (Mean Residence Tinme in the Lung), i.e.

t he resi dence-of (Che)sHOpNRERT;n the lung, which is the time of the |ast
measur abl e concentrati on of the conpound in the rat lung after
intratracheal adm nistration of 1 iinol/kg, determ ned WO

2011/ 029547PCT/ EP2010/ 005366 136 after |ung honobgeni zation, and the

CA8L/ CO5L (%, i.e. the percentage of the amount of the conpound in the

| ung 48 hours after intratracheal adm nistration vs the amount the same

o e - o Y T - o - e —— ~NA N




5 (1) wherein RL is (CH2).-Z-(CH2)-R4 wherein n and n' are each

i ndependently 0, 1 or 2; 10Z is a single bond or is selected fromthe group
consi sti nyoah11B2987 CO and NR3, wherein R3 is sel ected Prompr2éie/ngseep
consisting of H straight or branched {431- C6)al kyl , (C1-C6) hal oal kyl,
(C3-C8) cycl oal kyl, aryl, aryl (Cl-C6)al kyl and heteroaryl, which are

optionally substi N R4 is selected fromthe group consisting of:
15- H, hal ogen, @I&%I%WNHZ;

aryl (C1- C6) al kyl éﬁl) akyl sul fonyl , (C1- C6) al kyl car bonyl ,

( C1- 08) al kyl car boxyl?/P - C6) al kyl carboxyl, (Cl1-C6)al kyl am de and
(C1-Co) al koxy, i tionally substituted by oxo groups;

(C1- Co6) al kyl V\hy\@g?ﬁﬁ%—igg§éﬁ2pti onal Iy substituted by one or nore

e R s MRRES a2 SRS GRS b PR T P O
eVt SRR | O RS IRl RERE ARG SHED ovclonli

) cycl oa erocycl

e Y S S SV A
o et er alsgy rirls et B8 A0k, (- B PREREHe} onlihl Br Hoterod S WHR, 0SB 1
gr oup COQﬁ%{f%b%%qﬁﬁ?&&%Sugﬁg\gg? onENr Note shE%inRnYd selected from the

(C1- Co) al sul

C1- Co) al i 31 - a - I 1 _¢de; .

0ar y1 { CE Db RoBsleyiarop aloEess CRp o, S R B £ €8l 1
subsgptuted by Ogﬁ%ﬁ@r\%hgﬁéiﬁgﬁ% 34 ode Qe d CRldh tl{egébﬁg'?@&éisting of
(CH2) pNRBCOR7:  ( CFR2YINRBSO2R7: 15~ (CHDY , , CONRBR/:  ( CF2) nBO2NRERY;

CH2) nCORY; CH ; 20N SGIR7; WREH.Li 3 e Hnd ent |
I(-I or)are sel eE:t e(%h?%gzrlftﬁgjg?%p@c}?nglg% ng 0 (r%thégl htlg%(?)lrk?{)’r gi;?ghgig@w Y

(Cl1- 06) al kyl, (%a@i&)d?'rgaghmy saurated ofUdatitat@N bticitl iy #i§H rin

partially saturated or U turated, optionally fused ring such as aryt,

(C5- C10) het er Qcy%@l@'ééy{CQCIUﬁie@é%?}éloalWi, GRhEIIOURS JpiorhaglyoRhbantakedy
substituted with one or nbre substifuents selected fromthe ™25 group

consi sting of habQughe dFNnoPX Gubbituent¥2eptded FHorkbiRd Fydlip cb%@iiﬁglof
wherein R8 is selected fromthe group consisting of halogen, oxo, , OH,
NH2, 1KO2; ( C3- CBhakdemal kyl Caaryl @, a S%G&L@%ﬁ(lkpylﬁ,)artl l-ﬁ%l@zil%ﬁé d or
unsaturated optionally fused ring WO 2011/029547PCT/ EP2010/ 005366 139 such
as (C5- C10) het er peyat gakdtkyallylch 4Cs-Ophileng)| y (@lbehjtatéaifioky ongndx
nore substituents selected fromthe group consisting of hal ogen, CO CN,
(Cl-Co)al kyl, (Cle slkgddiiyonyl;

(C1-Co6) car boxyalcﬁsﬁﬁ(%l-k%& al ko};<y, (C1- C6) hal oal koxyand

5(C1- C6) al ky! sildreftyim and dp ambeeath indepehdentlye,0 eacth imdgeeficant] yo @ or

an integer fromlto 6 and qis 0, 1 or 2 and X and Y are
i ndependemntd ¢ise] eoredahd om t he group consisting of H and hal ogen atons
10and pharmaceutically acceptable salts thereof, with the proviso that

when2&2 is (Ck engaY kirk ,indeperidenithr seleotedstroul tlengomsp gohbistingAfHnadind
according to claim1 represented by general fornmula (1') 15 (r)
wherei n dalogen Bomstb is (R}, 5is (S, 6ais (S), 6bis (R, 9ais (9,
10a is (S), 10b is (S) and 12 is (S). 3. A compound according to clains 1
or 2, wherei naddRgharmaceufiyaly-acCeRiabRdsaltetieiraofl and n' are each
i ndependently 0, 1 or 2;

A compound according to anyone of claims 1 to 3, wherein R1 is

(CH;)a-Z-(CH3),-R4, wherein n is 0 or 1; Z is a single bond or is selected
25  from the group consisting of S, O and NR3, wherein R3 is H or (C;-Cg)alkyl;
n’ is 0, 1 or 2; R4 is selected from the group consisting of H, halogen, CN,
OH; (C,-Cg)alkyl, optionally substituted by one or more substituents selected

from the group consisting of halogen atoms, CN, OH, NH,, NO,, CF; and SH;



WO 2011/ 029547PCT/ EP2010/ 005366 140

branched( Cl1- C6) al kyl , (C1- C6) hal oal kyl , (C3- C8) cycl oal kyl , aryl,

aryl (Cl- Gspabkiyd2oznd het eroaryl, which are optionally seostEPeabes3by CN, R4
is selected fromthe group consisting of2 H, halogen, OH SH CN, NH2; 5-
aryl (C1- C6) al kyl , (C1- C6) al kyl sul f onyl , (C1- C6) al kyl car bonyl ,

S IR SR s o,
(5.0) Lo R TR PP RIS TP BB, G, o
2, 1Ot oS Vhich B g LAY Y B

saturate unsa
(C3-C8) cy%hggg kyl, aryl, (C5-C10)heterocycloal kyl or heteroaryl, optionally
substi t ut y one or nore hal ogen atoms or 150x0 groups; R2 is selected
from the gr oups CoflhhhA%lordfite to clbfth2d MmerthE el s RR1iteAChBRPFHY!

ed wt substi r e group

optional I'y substitu a uent selected omt

(&1 co) aliodh. *CRsEilng PO meAE): Bl BerRiiaeoioe, TRpERsRde o
by one or R HONANE, (et S Ky, AN KRG Rp IR BB e o
011) b20diI B Mt ETEHEEE T PSR I e h oo sthoRy: 4,

wher ei n Rﬁfmmoﬁyetgypaﬁd\gg%ggqent ly Hor are selected fromthe group 5
consi sting of straight or branched (G -C6)al kyl, (C3-C8)cycloal kyl,

aryl (§1- @) al kylcoatishit Satbratiso epa(ifgé 2 WhePARUE TGOt 6F nieafgf ur at ed,

optionally fused ring such as aryl, -C10) het erocycl oal kyl” or heteroaryl,

whi ch groups mRyogpQRid 88biding 4B Sinylonkees) ¥alifisOoneo 3, WRERS B4 HUBPL S
sel ected fromthe group consisting of halogen, CN, oxo, NH2, N2 and

(Cl- C6) alikyskelectéd ftdehidhe oW@eécﬁis@stﬁ%'of’f (EHHSREOWheThI MG O Q¥R goANgé Sti ng
of hal ogen, oxo, CN, OH NH2, NO2; ( -C8)cycT“oaI kyl, aryl and a saturated,

parti al | yhet@doarpk 8ptiohalPsaibdtiaied BPhl Sralp Yelbb&RU oM ha ,88N, OH,
(C5-C10) het erocycl oal kyl; which are optionally substituted by one or nore

substit uenks, ehadyi r@m- A68kY1C i3HaImex9f (C,-Cg)alkylsulfonyl and
15hal ogen, CO, gll %?L Cg) aﬁ(@yld,g?lCl- C%u)@lhalggglcisl;)ll , 92 (CrCoalky Y

( C1- @6) cairbpxg@Hk)|C ONRERY alkerein (£l18) IRé asl vaydkyl and R7 is aryl;

(C1- Co) al kgl s%(laf g)rﬁ]lyl ; wherein m andlp are,«gl)e‘lcﬁ)%ln)éependent ly, y0 or an
i nteger f(OHR)]LOOR®S, anthgréin O,ml ofs 2 And ROX apd “arare imserrgent by
selected fromthe group consisting of H and hal ogen atons and

phar maceyUsc@| ) ieteessnil ablkg 15 A0S, ) OR G ofvhedeifr goripoRN@ndCRJr ds Ngryll ooganyone
of clainms 1 to 3, wherein RL is (CH2)n-Z-(CH2)",-R4, wherein nis O or 1; Z
is a singirel(gndeatkyls (SHHEBSIRZS wheesirt he igriowp Z,04siss0 idtg2 aindSR 0 iand
NR3, wherein R3is Hor (G -C6)alkyl; n" is 0, 1 or 2; RAis selected from
t he grougGieQglatkylngr afyltandal@denRICNhetEin § G4-1C8) ak By hnd AR ii9saldcyed
substituted by one or nore substituents selected fromthe group consisting
of haDogdromt tos,gréhb dhsiMNizg NO2AryIChada(@s-8Hy)hetocycloalkyl, optionally
2011/ 029547PCT/ EP2010/ 005366 142 aryl (Cl- C6) al kyl, (C1-C6)al kynyl,

( C1- Co) alskipkttiitedrbyl pné @k-186) @ lskipstiarenongelec{dCironCthalgrylip aobsisting of
(C1-Co6) al kyl am de, (C1-0C6)al kyl carboxyl, (C5- G o)heterocycloal kyl and

het er oar ylalogén,cboxay €ENpOKNARy «bE})alkyle d MyCormlgalhyhs (ChG)éAkoaypound
according to claim4, wherein R4 is selected fromthe group consisting of
met hyl , €hyCe)hbbradkoky a o)-€4)dkplaobaxyl and (E1-Cyhaldy bfulfaary;l.

t et rahydr opyran, nethyl sul fonyl, nethyl carbonyl, chlorine, fluorine,
trifluor@ret hyA corepoynd aadeoxding &» thimar hoxwhereime RPoxy sebddted yfrom the
trifluoronethyl and butynyl. 10 6. A conpound according to claim4, wherein
R3 i 85H @roupt lopinsisting Ao oplpenyid #Huophdiply tpyradylonemiodazolwl, mthibzobyl3,
wherein R2 is Hor is selected fromthe group consisting of (CH2).R5

wher ei n rhengylioxgretizyl, Rphenyhsat fanydy y phepylipoopyl,y phemekiyettydd oxazghdup

sel ected from hal ogen, CN, OH, CF3, (Ci1-C6)alkyl, (Ci-C6)hal oal kyl,

( C1- C6) albieogyyl,( Cfudicartgnyul f oeghamesalfomyady y| dihyre)yridtieeRThyheraid mi s
0, R6 is (Cl-C6)alkyl and R7 is aryl; (CH2)"COR7, wherein mis 1, R7 is
aryl, hetee¢thyiphemamndde,Cepslopeatanonel dnzpfurapnCHRy poRdihywdrebenzodioken 2 and
R7 is aryl or aryl (Cl-C6)al kyl; (CH2)nS0gR7 wherein mis O or 2, qis O or
2 and R7 is (Cl-C6)al kyl or aryl; and (CH2)pR8 wherein pis 1, 2 or 3 and
R8 is selected 20 fromthe group consisting of aryl and

(C5-C10) heterocycl oal kyl, optionally substituted by one or nore
substituents selected fromthe group consisting of hal ogen, oxo, CN, OH,

P——. I ~A P~ o ~A P~ o - ~A P~ o ~A P~ o -



radicals. 9. A conpound according to anyone of clains 1 to 3, wherein X
and Y are both Hor fluorine atons or Xis chlorine and Y is H. 10. A
conmpound wocoridi2egy7t o anyone of clains 1 or 2, wherein RETIEP2@10H8336@1 ght or
branched (Cl-C6)al kyl. 11. A process {49 the preparation of conpounds as
defined in anyone of the previous clainms, wherein RI=(CH2)n-Z-(CH2)", - R4,
wherei n nzh i ch conprises: the reaction of conpounds of formula (V) 10
OH (VI) w {(11 met hanesul fonyl chloride or p-toluenesul fonyl chloride to
obtain c ou : : ) Eei l.eavi ng
Gy nep SEEAGoANS Aukdhe ol dtbihs §30% WHORIE X phl% e

group (LG may be N : e process or.

vhorel n KT 88T SO B, AL N RBMATIR U "Compr ses” The' reacti on

nter mocl oo or° uRer 5P o ARy G IR s, S A0 B BB R 0B SR 1as
-the Bre%ttlrgg@ﬁt Qlfbmggr(@lg@?%ggny@! a (Xil) with one or nore equival ents of

an aclid actiVvating agent and wi th a nucl eophile. 13. A

phar maceuty cal i £4 Y i i e of
Phe clai e 1 (o LD ot R AP o B A o Yo R BEXRED €
carriers AReg{Als ed_iﬁirﬁé,e%ﬁerei&flRlA(@Hfzg,',JZ@ CPN)OIRA GORBRINIpaY, dgfyiged 10
anyone of the clains I to 10 with one ‘or re-active ingredients sel ected
fromthe g §&&s:of beta2-agonists, antinuscarinic agents, corticosteroids,
m t ogen-activated 10 protein kinases (P38 MAP ki nase) inhibitors, nuclear
factor kappa- Bnkir8acsobBPUBIipdiiad dfl f9k@uth QRIPi tors, human neut rophi |

el astase (HNE) inhibitors, phosphodi esterase 4 (PDE4) inhibitors,

| eukqpri ene nodul ators, non-steroidal anti-inflamuatory agents (NSAIDs) and
mucus regul at ors. 15. A compound as defji ned in anyone of the clains 1
to 10, for use as a 15 nedicanent. 16. A donpound as defined in anyone of
the claiml1l to 10, for use.in the preve gn,dAd/ or treatnent of any

di sease wherein the decrease in the"iNper\ &ctivity and movement of
inflammtory cells is invol ved.

(VI)

with methanesulfonyl chloride or p-toluenesulfonyl chloride to obtain
compounds of general formula (XI)

15

wherein the leaving group (LG) may be displaced by nucleophiles.

12. A process for the preparation of compounds as defined in anyone of the

previous claims, wherein R1=(CH,),-Z-(CH,),.-R4 wherein n=0, which
20 comprises:

- the reaction of compounds of formula (VI) under oxidizing conditions

to obtain the intermediates of general formula (XII)
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(Xl1)

- the treatment of compound of formula (XII) with one or more
equivalents of an acid activating agent and then with a nucleophile.

13. A pharmaceutical composition comprising a compound as defined in

anyone of the claims 1 to 10, together with one or more pharmaceutically

acceptable carriers and/or excipients.

14. A combination of a compound as defined in anyone of the claims 1 to

10 with one or more active ingredients selected from the classes of

beta2-agonists, antimuscarinic agents, corticosteroids, mitogen-activated

protein kinases (P38 MAP kinase) inhibitors, nuclear factor kappa-B kinase

subunit beta (IKK2) inhibitors, human neutrophil elastase (HNE) inhibitors,

phosphodiesterase 4 (PDE4) inhibitors, leukotriene modulators, non-steroidal

anti-inflammatory agents (NSAIDs) and mucus regulators.

15. A compound as defined in anyone of the claims 1 to 10, for use as a

medicament.

16. A compound as defined in anyone of the claim 1 to 10, for use in the

prevention and/or treatment of any disease wherein the decrease in the

number, activity and movement of inflammatory cells is involved.



