WO 2010/ 114471PCT/ SE2010/ 050354 1 Novel ami de derivatives of

steroidal [ 3, 2-c] pyrazol e conpounds with glucocorticoid activity The
present iwoentoammel ates to conpounds havi ng gl ucocort PCosSEeI10i08035£Cept or
agoni st activity, processes for their preparation, pharnmaceutical

conposi tions containing themand 5thei§ therapeutic use, particularly for
the treatnment of inflamatory and allergic conditions.  ucocorticosteroids
(GCs) that have anti-inflamuatory properties are known and are w dely used
for the t \RALMBMdLhRUOBS OF SEHEIaRS, oAbl RPER! 85vpalindd iith YRfcdcBrifboid
rheunat oi de@yifyhritis, ankylosing spondylitis and psoriatic arthropathy),

ot her rheunmatoi d di seases such 10as system c |upus erythematosis,

scl er Ode_rm’pré/s@ﬁqﬁ{féﬂtﬂoﬁ?&aﬂe@% é&?ﬁﬂ&n&@ﬁ@% 1@6&%@&&%@?&@@&& hgritis
nodosa, inflammtory bowel disease such as ohns di sease and ulcerative
colitis, acumty,gicessseforsharhpraparagerh pharandewhrbenngpoions getthmegghemand

di sease, .as |1 _as many ot he onditions such, as pol al.gi a rheymatica.
aos: nave e Bipe S o) Sl ERN a3 e R re AL el SOGHFRY
properties in the prevention and treatnent of 15transplant rejection.
Finally GCs have been used for their anti-tunour effects in a nunber of

mal i gnandéfleeocottmestgronds(Ge-s3 Hae haveangHp S smsletdry orapertes ept loavn(agd)are hat ar e
menbers Qf. r t or,. il ' i ndi r

Fecept or b B e RAER R isS RS WA T b BBRGr RO L BTRGTA 1,
mechani snxtafitiGankylbsiog spendwkiid ardiefsoriatic arthrypdiliy), athelr thsumstold disdasésasuch

regul ation of the hypothalam c-pjtujtary-adrenal. axis, gluconeogenesis as
vel | s 23 AnseRic pERus s roneampsis, ssrroderat-orycWidifesingyd edsmpprabyhitiaapil v at ed
protein kj . . - = ease

i bi ¢ of AL R rhao M AUCAGER & Clokn FRERTEE uREALEE T oo
gene tr arshtis, pdrigodisdapesasuch aeastlsad amahehr@bc niepetde atwagnhensdys metlas f er i ng
with the activity of .transcription factors, .suc s AP-1 and NEkB, which
are cri tin&aélp’l%‘}hqrﬁ%‘{l%%fs gk o OIWP%%%WI%AQQ% c algobeen PGSl bi ndi ng,
the GR tapsakios@trssthbi dhulSsupyiRRl @prpeitict NEthe hdvehod & tRuGh&Hdrand bi nds
to glucocorticoid response elenents in regulator regions of target genes.
The 30acttianstled rgctidne Finalyr@Cs bavedetmuoswirfer themantidimgurt dfectyl ineawober coi d
receptor i.nt zr acting protein 1 (GRIP-1) and steroid receptor co-activator 1
(SRC1). PhERLSHINCISSory proteins WO 2010/ 114471PCT/ SE2010/ 050354 2 bind to
the receptor and link the GRwith the general transcription machinery to
drive transcription of target genes. d ucocorticoid effects on

transcri piGot masppafigslicacatictid rasspiers R dhitase membaisied thsfngleget i vat ed GR

to targe [:qyerd.satd - r ' t.0f .CO- aci Ors _(known as
"trans aclt;rle(!\:/gglfdl'r Sﬁg@gdﬁgp aII 1%%1%@&’6;%@ gﬁotngo(r%%sgﬂre ?%&vﬁ@ﬁ“%ﬁ?g? bb%:‘%\lgél?ligb%} on
fact on f unatdripiipndlnctivdiong TAR-rhechanlisiFICE; C bytiononpletxcfigediint-htrd Bed s ot her

transcription factors and preventing themfrombhinding to their target
genes | e&HfiRY f%reg\éla?l%%gﬁd b hBPOt?ﬂé‘nﬁfePﬂégta%?‘%ﬁWlﬁxﬁpglé@‘me%@@%;9‘5 Apll or

NFkB (kngumy, ribﬁ&%@ﬁ&ﬁpfnflﬁﬁlinﬁ%rg'(Igteﬂ_&es%lgh Ei‘%ita Gesib ARl gﬁﬁﬁg%ﬁm activity

are dissoci abl e and negative efft s on NF tivity c retained in
t he absembesphhitabe-AlNBR-i1 yatd wsocetdry laipede sratduat ithitates (L lessvion. i s | argel y

responsi hl.e far diatin he .t herapeutical |y desi.rabl e anti-jinflanmator
Lot oty ofentirho g SRR Rt e PR 86 BSTIHA B £ FBHTBHIRP. 5 o NELE
(0. 04aM jh&pbRWAE mahddd by DeteEERE: Hah tRCdckiVAY bPRaRription factors, such as AP-1

and NFkB, which are critically involved in the inflammatory reaction.

After ligand binding, the GR translocates from the cytoplasm of the cell to the nucleus and
binds to glucocorticoid response elements in regulator regions of target genes. The
30 activated GR then recruits co-factors, including the glucocorticoid receptor interacting

protein 1 (GRIP-1) and steroid receptor co-activator 1 (SRC1). These accessory proteins



target genes (5nM and yet high doses of GCs are frequently required to
treat patients with 15inflammtory di sease. One explanation is that

cyt oki neswoxproensgd at the site of inflammtion may i ndRCE/SEI18050364

gl ucocorticoid resistance, for instance by activating AP-1 or NFkB. This is
of inportance as many pro-inflammatory,cytokines signal by activation of
NFkB and a major anti-inflanmmtory action of GCs is thought to be nedi at ed
by opposing NFkB action. 20 Published Japanese Patent Application No.

60067495 ﬂﬁist%rthéf’f‘eﬁeéiﬁf i '1%5%@%?{9&}89%&2%%@&9&&3@&& HnQS 8y agents.

I n accor ance W resent 1 nventi r'ovi d a conpound of
formul a t1(aR§c)rip‘t1bnoffax§et|§2nés\4 X3----X wherein X1, X2 X3, X4 and
X5each i ndependently represent CH or a nitrogen atom provi ded that no more
than two of X1, X2, X3, X4 and X5 may sinultaneously represent a nitrogen

Satom n Glﬁc&oﬁ[coi‘d effecR 6&?&1@%‘3&{& Ray B ﬁ’ig@igteatbg"ﬂoﬁ{ th@ di‘r'%étﬁﬂﬁdl %oia met hoxy

group; R2 represents - R3a represents a en atom or
met hyls grotuyrtahdRRG hnrg@plﬁééekmtmo@nwshtmgemd occriighéntof i lcorecta\tamcms (IRdwn as

r epr esent, 0).- Y- (;H( -R9. or -C(0)-CH(R11)-Y-R9; .R5 re esents

hydr oxyl , ?&Fé CFgﬁlter% ‘%Il)aﬂih‘g‘«’i SCIRyiqR fggto “ﬂ%mbr

-0-(0) - %dﬂ(@n Rp- f@lﬂf NFEEU§y SorEEiRG /MthQhesR ok AARRrBLGNTRIordakty dr oxyl or
met hyl group; %Selther R7 represents a hydrogen atomor a Cl-C6 al kyl group

and R8 r epevesemg themyltoro dendingp-togr targey izeiiasgeddorgatiolropressban ¢fithe gehcby cyano,

?Klg;g)é{i))n&%i %%lﬁ% A by }XPC? op ﬁ%ﬁﬁl(ﬁn S as ‘l}lﬁ%‘lsrepreSsmn )Fhlese%wo modes

10 of receptor activity are dissociable and negative effects on NFkB activity can be retained in
the absence of transactivation. It appears that transrepression is largely responsible for

mediating the therapeutically desirable anti-inflammatory activity of the GR. Interestingly,
the 1C5 for inhibition of AP-1 or NFkB (0.04nM) is lower than the EC5) for activation of

target genes (5nM) and yet high doses of GCs are frequently required to treat patients with
15 inflammatory disease. One explanation is that cytokines expressed at the site of
inflammation may induce relative glucocorticoid resistance, for instance by activating
AP-1 or NFkB. This is of importance as many pro-inflammatory cytokines signal by
activation of NFkB and a major anti-inflammatory action of GCs is thought to be mediated
by opposing NFkB action.
20
Published Japanese Patent Application No. 60067495 describes certain pregnenopyrazoles

as anti-inflammatory agents.

In accordance with the present invention, there is provided a compound of formula



NR13C( 0) NR14- C1- C6 al kyl, C1-C6 al kylthio, -0O2R21, -S(0)R22, -S02R23,

NR24- C( =Z) - NR25R26 where Z is oxygen or NNCN, or a 3- to 10-nenbered

sat ur at edwonro10i11g47dst i t ut ed by one or nore substituent sPChdEp@ENs3ss y

sel ected from oxo, hal ogen, cyano, hydroxyl, Cl1-C6 al kyl, Cl1-C6 al koxy,

Cl- C6 al koxyCl- C6al kyl, trifluoronethyt and trifluoronethoxy),

-C(0) NR15R16, or a 3- to 10-nenbered saturated or unsaturated carbocyclic

or heterocyclic ring systemoptionally substituted by one or nore

substituents 5i ndependently sel ected from oxo, halggen, cyano, hydroxyl,

Cl-C6 al kyl, C1-C6 al koxy, Cl-C6 al koxyCl- CoalGy] tk'sfl uor onet hyl and

trifluoronethoxy, or R7 and R8 toO | tfie' i trogen atomto which

they are attached forma 3- to 8- nenbgjep gat ] ogs partially saturated

het erocyclic ring optionally contai phng oheyorl e further ring

het er ogr oups i ndependently sel -& rgigen, S(0) m and oxygen, 10t he
2

het erocyclic ring being optiohhll | ed' by one or nore substituents
i ndependently sel ected from oxolN -C(0)NR17R18 and Cl1-C6 al kyl
(optionally _ 20,, substituted/by hydroxyl, Cl-C6 al koxy or -C(0)NRLO9K )

with the proviso that Rﬂhslz%;—e‘r cyclic rifhg must be substituted unless
(i) the heterocyclic $| satated and there is an SO or SQ2 ring
het er ogr oup present, or%i) thegfet erocyclic ring is partially
saturated; mis 0, 1 or 2; $-epfesents an oxygen or sul phur atomor a
group >NH, 912 represents hydrogen, hal ogen, cyano, -S-CN, -C(O)N(R R) 2,
Cl-Co al yeggr bonyl, C1-C6 al kyl carbonyl (optionally substituted by
-0C(0) , Cl- C6 al kyl car bonyl oxy, Cl-C6 al koxy, Cl1-C6 al kylthi o,

-¢(0)-S-Cl- §x61,9{|2!(§(ﬁ;X4 Q(a{(g'ga)sh@ﬁ reg}e's% @Y b nitfeeFtodh, HesMlied C2- C6
al kynyl O C3-C7 cycloal kyl, the tatter” four groups being optionally

substitut by aone or,_ nor.e,ls Btyrent s, ndependent | v, sel ected f.rom

el ogen. AP SRT BT s B oty YT S SR SRR R R e

al kyl car Q@P{.I oxy; 10 25R represents Cl1-C6 al kyl (optionally substituted by
hal ogen, -’C4 al koxy, Cl-C4 al kyl carbonyl oxy or C3-C7 cycloal kyl) or a 3-
to 10- nenmbemaslOsatiur at ed or

R1 represents a halogen atom or a methyl or a methoxy group;
R2 represents —C(O)NR7R8;
R3a represents a hydrogen atom or methyl group and R3b represents a hydrogen or

10 fluorine atom;

R4 mpresents-C(O)-Y-CH(R1 1)-R9 or -C(O)-CH(R1 1)-Y-R9;

R5 represents hydroxyl, -OCH,SCH3, —O-C(O)-RIO, —O-C(O)-NH-RIO,
-0-c(0)-0R'? or -0-c(0)-s-R";

R6 represents a hydrogen or a halogen atom or a hydroxyl or methyl group;

15 either R7 represents a hydrogen atom or a C1-Cg alkyl group and R8 represents
hydrogen, C1-Cg alkyl (optionally substituted by cyano, hydroxyl, C;-Cg alkoxy,
C1-Cg haloalkoxy, -NR°R'* -ccoNR"*R", NR"c(0)C;-C5 alkyl,
NRPcONR-0-Cg alkyl, C-Cg alkylthio, -COR?', -S(O)R*, -SO,R™,

24 25.2 .
-NR" -C(=Z)-NR 5R 6 where Z is oxygen or N-CN, or a 3- to 10-membered saturated or

20  unsaturated carbocyclic or heterocyclic ring system, the ring system itself being optionally



WO 2010/ 114471PCT/ SE2010/ 050354 5 unsat urated carbocyclic or heterocyclic
ring systemwhich ring systemnay be optionally substituted by at | east one
substit uewo 208/1aet7@d from hal ogen, carboxyl, hydroxyl, ®K®/SERM1DOSN3SLYano,
mer capto, Cl1-C6 al kyl, C2-C6 al kenyl, Cl1-C6 hal oal kyl, Cl-C6 hydroxyal kyl,
Cl-C6 al koxy, Cl1-C6 hal oal koxy, C1-C6 al kylthio, C1-C6 al kyl sul phinyl,
5C1- C6 al kyl sul phonyl, Ci1-C6 al kyl carbonyl, Cl1-C6 al kyl carbonyl oxy, Cl-C6
al koxycarbonyl, am no (-NH2), carboxam do (-CONH2), (nono) Cl-C6

al kyl am @Hbst{tﬁ&% b necgr Iﬁhll%y lu@‘%ﬁ' éﬁ:@g p@#g&% Y se?ejctela flfoqlrl) t ,qféiq%gﬁr @/a%r ogen

atomor a nme roup eac represen gen atom

?;ndipgﬁégﬁhﬁ"%repff clise ?fﬁ’j‘ﬁ’o U PMELCLOE, ?ﬁ“ﬁm@hu%%ﬁ "each
R21, R2 an

cLco il mﬁu%f)me%wé% AN G ggﬂt& SR A 2

| ndependag o R SSERKS G SR ilonsiTS O RNEL RELIV: Iﬁ&e%u&&éuents

cyc I'c group

h | |

5 pgf: ngg@@@ﬁd&@ggg&%@ Ebﬁlwé%ehag%g&é?% ‘?dﬁ&ﬁ”g??{%‘fﬁor Qﬁ% e
substitu a noi ety in a substituen
group na?ﬂfag@% ﬁﬁng6§Fy Eﬁh@ﬁ éﬁﬂi?ﬁgﬁé‘“5¥m%ﬂ?x%6°%rkyl groups/nnletles
i ncl ude neth |, ethyl, propyl, 2- neth¥ ropyl, 2- nethI-Z prop

2- et hyl - IR tsg?fh%rﬁ)ylrfhtile nbtmwpaozwcw uchélleymﬁ% Wach ﬁ’l’@ian%'ttﬁ r- 1

;z)p[é? i @%ﬁ%@%ﬁ teﬁ@?ﬁ%ﬁ%y mﬁkp@%% el ﬁwnéob%ﬂlﬂév comiaBgH gty 1. 1-

Car? L butuiord B e heBieunsSe G dcnli St yte s it SOBAwee s co- co
o L IR ORS QBN 5ol I B LB RE VY Inord BN 2Dt emv
1- hexadi gy ekenéﬁage%lege@hoﬁ%x@ heyh%aggy' C( M@Qﬁb@’glﬁ%@%ﬁﬁﬁ%ﬁﬂ@d QRO354 6

groups/ noi eties | e et propynyl but yn pent ynyl

and 1- heXX 5¥1tuted by hydroxyl, C;-Cg alkoxy or -C(O)NR19R20) with the proviso that the

heterocyclic ring must be substituted unless
(1) the heterocyclic ring is saturated and there is an SO or SO ring heterogroup present, or

15 (i) the heterocyclic ring is partially saturated;
mis 0, 1 or2;

Y represents an oxygen or sulphur atom or a group >NH;
R9 represents hydrogen, halogen, cyano, -S-CN, -C(O)N(R12)2,
C1-Cg alkoxycarbonyl, C;-Cg alkylcarbonyl (optionally substituted by ~OC(O)CH3),
20  C1-Cg alkylcarbonyloxy, C1-Cg alkoxy, C;-Cg alkylthio, -C(O)-S-C-Cg alkyl,
-C(=CHj3)-O-CH,OCH3, C;-Cg alkyl, Co-Cgq alkenyl, Cy-Cg alkynyl or C3-C7
cycloalkyl, the latter four groups being optionally substituted by one or more substituents

independently selected from halogen, hydroxyl, cyano, hydroxymethyl, C1-C4 alkoxy
and C;-C4 alkylcarbonyloxy;
1 . .
25 R 0 represents C1-Cg alkyl (optionally substituted by halogen, C1-C4 alkoxy,

C1-C4 alkylcarbonyloxy or C3-C7 cycloalkyl) or a 3-to 10-membered saturated or



An al kyl ene, al kenyl ene or al kynyl ene linking group may be cyclic, linear
or branched and may contain, for exanple, up to a total of eight carbon
atons. bBxsopbesi1ef71CL- C6 al kyl ene 51 nki ng groups i ncl u#€TIseRi1ylosn364

et hyl ene, n-propyl ene, n-butyl ene, n-pentyl ene, n-hexyl ene,
1-net hyl et hyl ene, 2-methyl et hyl ene, 1,2-dinethylethylene, 1-ethylethylene,
2-ethyl ethylene, 1-, 2- or 3-nethyl propyl ene and 1-, 2- or

3-et hyl propyl ene; C2-C6 al kenyl ene |inking groups containing one or nore

car bon- SIBRNAAUHELANds 1LORkUI. KhONIAE0RHS REDUANR.L KL QYA

propenyl ene, neth ene, ene

3- net hyl puleyieutyd b}netleﬁstehttydu@nmpmleem froln Baldgémtdayuqaszna@rdycb;@rneoxo

2, 3-di met hyl pr openyl ene, 3, 3-di net hyl propenyl ene,

3- et hyl - Imtoeet dyphpr opsnploe(g,-Cd alkyB- € s-Caatikeyl Ipriop€phlealkyhand; -Cq
2,3,3-trinmethyl propenyl ene; and C2-C6 al kynyl ene |inking groups containing
one or Fr@ro(;‘(%lk n %ac Qlkok IQ:lf€6t}ﬁM$kdx@C lqyde, akhiyiiy! enss, AxARMpNingne, and
2- butynyl ene 1 hal oal kyl or Cl hal oa koxy substltuent

QVOUp/”DkﬁV@6 &ku gdk a es Of(aﬂﬁﬁﬂﬁyﬁ%% logyg one, two, three,

four or fi exa tr|quoronethyI

trlfluor aquor yl. A Cl- yal k stltuent

gr oup/ noi elt@ éwt‘ycc% ?’f sSEge ('I?\gi%g ¢ ﬁ]i’8xmléich@¥ ﬂ&% (%“ n}é 85 Lt?fh

three or four hydr oxyl roups exanpl es of which include -CH20OH, 20

- cH2cHz oalkylanpipe lerlgreinpEngd OPENYICH( CH3) OH and - CH(CH20H) 2. The

al kyl groups jjn a di- Cl C6 al kyl am no group/ noiety may be the sanme as, or

di fferent fRomrepessntradiidergenb®nh ar ¢ nsthyégiowpt i ons of R8 and R, the
saturated or unsajurated 3- to 10-nenbered carbocyclic or heterocyclic ring
system may RasteR dl indyanidentBrrepicsdiid 4 Byqrogpedtbmes a nthduagat ur ated ring
systemw || be partlally or fuII¥ unsaturated Simlar coments apply in

rel atj,on tochfieofr 3t UR %R HasRhHéRtyedpRedRy pcyclic _
group in the 2223 def|n|t|ons ‘of Rand R 7 For the avoi dance of doubt, it

shoul d be gggﬁghgpﬁ?tgﬁ_ gﬁj'nltlons of the heterocyclic

groups/nD etres in not intended to include unstable

structures or .an 25 or, 368 ond nd that a sybstituent, if present,
may be att a@ﬁ%ofy% By i edbie nd%a%cfeaﬁa( PR & SNPTOBHOBLS” i ety or

group in formula ( i s described as being optionally substituted, it wll
be appreéha@e@kvhﬁt:r & cdpatkyl Gpunjradp nay be either unsubstituted or
substituted by one,or e of the specified substituents. It will be

appr eci at ed ead¢ladf R 2eanld 3émd@mﬂdmdymeperesahtssubpcgtal]@ht@3-@7Idyclbelkybloecat ed so
as to avoid sterically undesirable 10conbinations. The following is a
r epr esentdate omasiberest setirated py upsatuspicd hetetosyeliogroerir bon at onms have been

nunber ed ofr ra%ﬁ]ar]fna[c(e)uti"cally :!icSceptable salt thereof.

In the context of the present specification, unless otherwise stated, an alkyl, alkenyl or

alkynyl substituent group or an alkyl, alkenyl or alkynyl moiety in a substituent group may

20 be linear or branched. Examples of C-Cg alkyl groups/moieties include methyl, ethyl,
propyl, 2-methyl-1-propyl, 2-methyl-2-propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-
methyl-3-butyl, 2,2-dimethyl-1-propyl, 2--methyl-pentyl, 3-methyl-1-pentyl, 4-methyl-
I-pentyl, 2-methyl-2-pentyl, 3-methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-
butyl, 3,3-dimethyl-1-butyl, 2-ethyl-1-butyl, n-butyl, isobutyl, tert-butyl, n-pentyl,

25 isopentyl, neopentyl and n-hexyl. Examples of Cy-Cg alkenyl groups/moieties include
ethenyl, propenyl, 1-butenyl, 2-butenyl, 1-pentenyl, 1-hexenyl, 1,3-butadienyl,

1,3-pentadienyl, 1,4-pentadienyl and 1-hexadienyl. Examples of Co-Cgq alkynyl



(RL X\---4-/-.." -2 4 K X3 X 15(1) The dashed |Iine between ring carbons 6
and 7 indicates an optional carbon-carbon bond. Thus there may be a single
or doubl ewbant/tietrmeen ring carbons 6 and 7 in formul a @CY/SERMoosBSASPEct
t he invention provides conmpounds of formula (I) having the foll ow ng
20structure: In formula (1), X1, X2, X3, X4 and X5 eachrepresent CH (so as
to forma phenyl ring) or, alternatively, one or two of X1, X2, X3, X4 and
X5 may additionally represent a nitrogen atom (e.g. to forma pyridyl,

i nyl J.dazi i . ' t he i Lan, X1, X2,
S 7w s AR PO, plof P, TR Sl oI EY S S
X4 and X3-kiephgsents a nitrogen atomand the others represent CH In a

further enbadi ment, either X2 and X3 each represent a nitrogen atom and X1,
X4 and xs‘*rb%llgﬁle%all@gzélﬁ?e mﬂgmﬂmﬁém&m %@ulé’é}éﬁ%? SYlEs Hpgar §T hﬁapii%f&éﬁﬁat om

and X1, X2 and X5 each represent . or, X1 and X4 each represent
A 1 1 ogen TGN F9ESKAREI 4 tocs s e F%@%f‘w@.ﬁ; EgAmPlgs 04 - GeehlkAghF
represent. a. nitrogen  atom and X1 3 and X4 each.lbrepresent, CH In an
rboa meiptis G RBC TR AT DB AR R GRL RN o "
and Xeach-kipleas eninefbylcdiient, sné&hylelibd a0 102 - YA HBGTRE204B4 REREEE, O | n
anot her aspect, X1, X2, X3, X4 and X5each independently represent CH or a
ni t r ogen 2adthyicthpleay, dedt dridameidlylpr@Bsénceing 18 on Otetlidpepyleas) Cywagof X1, X2,
X3, X4 and X5 sinultaneously represent a nitrogen atomand nis O or 1. 5
I n yet anttchglenabplaog groxips cofainXg, onksr amde ¥sbeacirbomdeywdn temtsliyclndpr esent
CH or a ni.tragen ato ovi.ded that only one of X1, X2, X3, X4 and X5
Fepr esant4LORT FRGERCHE BIPAHE Prpan ene: mEfy cfhepH e froReTyigan at om
(e.g.pfl Q%Ibﬁ&)yli@&_le%lﬂt?&h IBFpEhNEnB-dtRHhdGEnydEnca 1 MEdiR¥thyrofenl RnBEL hoxy
men

group. In an enbodi of the 1nvention, represents a fluorine,
chl ori ne 2e-dispatimilprepenydenc, pardimethyinrpgenylene uoethsile |- arashylpropeRdencepr esent s

-<(0) NR7%%,3-%fir%€'thylpropenylene and 2,3,3-trimethylpropenylene; and
Cy-Cg alkynylene linking groups containing one or more carbon-carbon triple bonds
include ethynylene, propynylene, and 2- butynylene.
15 A Cq-Cg haloalkyl or C{-Cg¢ haloalkoxy substituent group/moiety will comprise at least

one halogen atom, e.g. one, two, three, four or five halogen atoms, examples of which

include trifluoromethyl, trifluoromethoxy or pentafluoroethyl.
A C-C¢ hydroxyalkyl substituent group/moiety will comprise at least one hydroxyl group,
¢.g. one, two, three or four hydroxyl groups, examples of which include —CH»OH,

20 -CHpCH»OH, -CH,CH>CH,OH, -CH(OH)CHOH, -CH(CH3)OH and -CH(CH,OH);.
The alkyl groups in a di-C1-Cg alkylamino group/moiety may be the same as, or different
from, one another.

.. 1
In the definitions of R8 and R 0, the saturated or unsaturated 3- to 10-membered

carbocyclic or heterocyclic ring system may have alicyclic or aromatic properties. An
25 unsaturated ring system will be partially or fully unsaturated. Similar comments apply in

relation to the 5- to 6-membered saturated or unsaturated heterocyclic group in the

definitions of R22 and R23.



In one aspect, Ris attached to X2 or X4 when X or Xis CH |In one aspect
of the invention, 20R7 represents a hydrogen atomor a Cl-C6, or Cl-C4, or
Cl- C2 al kwbD 2grooupy71pr ef erably a hydrogen at om or a net hpCTEUP/O5E@sH R8
represents hydrogen, Cl-C6, or Cl-C4, or Cl-C2 alkyl [optionally
substituted by one or nore substituents, 25 e.g. one, two, three or four
substituents, independently selected fromcyano, hydroxyl, Cl1-C6, or Cl-C4,
or Cl-C2 al koxy, Cl-C6, or Cl-C4, or Cl-C2 hal oal koxy, -NRL3R14,

C(0) NR1 ) : - - -

N1 o) R e S doubie i B iy B B BB o e dmprells - o
aI kyl , Cigr@@)s/rmﬁet@k-lgimﬁom@ﬂa CLarc2oainkandt i coincidER2dble sthfdByrisRas anngO-Z R2d3
- NR24- Z) - NR25R26 ere is oxygen or NNCN, or a 3- to ere
(e.qg. 3 ﬁ or §:5 hondg ang ghaya substitiegt, ifpresegt, Wﬁé@yh@épam@n%&rrmg
unsaturagﬁgncarbocycllc or heterocyclic ring system the ring systemitself
bei ng optionally substituted by one or nore 5substituents, e.g. one, two,
threesor four substituents, independently selected from oxo, halogen (e.g.

fl i , hi . di hydr o ., Cl-Co6 Cl- 4,
O 0 S e Ay ] ke gt Rl i Bise b8 eite SRingtn Coal Ky,
(such as gaediinaxy G Wﬂ% %ﬁkééhat&f thet ﬂﬂ@)ﬁi@tg% gﬁJu?)ﬁIle b difhbt M%h@ﬂﬁﬁt@é[ br Z-nd

trlfluoronethoxy R15R16, or 10a nber ed g@ 5-
or 6- to sybstitged Eoneo@r motemértm;ﬁ@dlﬁeéaubﬂtlate@@ dtwuh@faappr@naé@ﬂ ttth@cycl ic or

heterocycI| rin |onal bstitute

Subet 1t Lahret ety of Bkl Rl b SRS MRS O R BRIy TR Sirabene 1
Se|eC%ed($ﬁ@ﬁhﬁ5ﬂ; hal ogen (e.g. fluorine, chlorine, brom ne or iodine),
cyano, hydroxyl, Cl1-C6, or Cl-C4, or Cl1-C2 alkyl, Cl-C6, or Cl-C4, or Cl-C2
al koxy, C1-C6 aIkoxyC i - Coal kyl (e.qg. 15nethoxyCl-C6 al kyl or ethoxyd -C6
alkyl), i MRS ydorR0Rabidd 1 MARATEH RN hich TRERE LEROR UfR)Nhall BrpY ST Eem
will conprise at eas one ring ero e.g. ong, two, ree or four
ri ng het enodbeadgranndepéndent|y) sel ected fron1nitrogen, sul phur and oxygen.
20Exanpl es of saturated or unsaturated 3- to 10-nmenbered carbocyclic or
heterocyclic ring systens that may be used, which nmay be nonocyclic or

pol ycyclic (e.g. bicyclic) in which the two or nore rings are fused,

i ncl ude cycl opropyl, cyclobutyl, cyckﬂpentyl Gy

bi cycl o[ 2. 2. 1] hept yl, cyclopentenyl OhEXd
di oxi dot et r ahydr ot hi ophenyl , plperldlnﬁH i

t hi onor phol i nyl , 25tetrahydrofu any -
napht hyl , benzofuranyl, benzo ezl , u:?ﬁ

t hi adi azolyl (e.g. 1,2,3-thiad\az By di ydrobenzofuranyl

t et rahydr opyranyl, pyrazolyl PN az |%zolld|nyl i ndanyl, thienyl,

i soxazol yl pyrlda2|nyl pergMKa furany$; t hiazolyl, indolyl, imdazolyl,
pyri m di nyl, ben2|n1d@qu¥4\ %olyl ﬁ%trazolyl and pyri di nyl .

: snorphollnyl
NE]Ofe2. 51] hept - 2-yl ,
oksyl , qui nol i nyl, oxazolyl,

15 @
The dashed line between ring carbons 6 and 7 indicates an optional carbon-carbon bond.

Thus there may be a single or double bond between ring carbons 6 and 7 in formula (I).

In one aspect, the invention provides compounds of formula (I) having the following

20 structure:



WO 2010/ 114471PCT/ SE2010/ 050354 11 Preferred ring systens include

di oxi dot et r ahydr ot hi ophenyl , cycl opentyl, pyridyl and tetrahydrofuranyl.

I n one ermwodnreny471R8 represents Cl-C6, or Cl-C4, or CLPCZ/SERkYI050354
[optional |y substituted 5by one or two substituents independently sel ected
fromCl-C6, or CL-C4, or CLl-C2 al koxy,g C(0)NRL3R14, C1-C6, or Cl1-C4, or
Cl-C2 al kylthio, or a 3- to 10-nenbered saturated or unsaturated
carbocyclic or heterocyclic ring systemoptionally substituted as

herei nbefore defined] or a 3- to 10-nmenbered saturated or unsaturated
carbocyclic or heterocyclic ring systEK? i S tituted as

her ei nbef ore defined. 10 In another e ° represents Cl-C2 al kyl
optional |y substituted by a methoxy, G X thylthio or pyridyl
group, or R8 represents dioxidotetrapydyof i , cyclopentyl or
tetrahydrofuranyl. 15In still a0t pat, R8 represents Cl-C6, or
Cl-4, or Cl-C2 alkyl [optionamly : y one or two substituents

i ndependently sel ected from Cl- G, 0 4, or Cl- C2 al koxy, -C(0)NRL13R14
or C1-C6, or Cl-C4, or Cl-C21§Lé{Ithio] oF,a 3- to 10- menbered saturated
or unsaturated carboc hj —heterocycli Rring systemoptionally
substituted as herei nbef®or efin¥d. 20 In yet another enbodi nent, R8
represents Cl-C2 al kyl op “&palf#st%stituted by a net hoxy, CONH2 or
met hyl t hi o group, or R8 reprg@eﬂXs di oxi dot et r ahydr ot hi ophenyl .
Alternatively, R7 and R8 may together with the nitrogen atomto which they
are attached 25formia_3- _Bgo_4&8-nenbered, preferably 5- to 6-nenbered,

sat ur at ed? g«?mwi% 5?,31 by st LPFaE‘IgEth‘é‘PBF%%Pﬁ eH g e aRheRy! &858 & ni ng
one or nore (e.g. one or two) further ring heterogroups independently

sel ect ed aftewativily.rangen tweOXm JndK oxXy ged X thay hddieenadly genresont agitisgemg
optionally substituted by one or nore substituents, e.g. one, two, three or
f our vxoagm@-Mﬂi@rwrgbémmgd%m@awémgluent s, independent!y

sel ected from oxo, hydroxyl, -C(0)NR17R18 and Cl-C6, or Cl-C4, or Cl-C2

al kyl (optionally substituted by qydaoxgl,4C1-CB, or C1-C4, or _,

In an embodiment of the invention, X , X, X™, X and X" each represent CH.

. 1 .2 _ 3 _4 5 .
In another embodiment, one of X, X', X, X and X represents a nitrogen atom and the

others represent CH.

10

. . 2 3 . 1 4
In a further embodiment, either X and X~ each represent a nitrogen atom and X , X and
5 3 4 . 1 2 5
X" each represent CH, or, X~ and X each represent a nitrogen atom and X , X and X
1 4 . 2 3 5
each represent CH, or, X and X each represent a nitrogen atom and X, X~ and X~ each

2 5 . 1 3 4
represent CH, or, X and X each represent a nitrogen atom and X , X~ and X each

15 represent CH.

In an embodiment of the invention n is 0.

Thus, in one aspect, Xl, X2, X3, X4 and Xseach represent CH and n is 0.

20



Cl- C2 al koxy or -C(0)NR19K20 ), with the proviso that the heterocyclic ring
must be substituted unless 5(i) the heterocyclic ring is saturated and
there is w0 280/1a8478C2 ring heterogroup present, or (ii) PChSER@DOFBGEYCIIiC
ring is partially saturated. Thus, if one or nore of conditions (i) to (ii)

above apply, then the heterocyclic ring formed by R7 and R8 may be
unsubstituted or substituted. If none of the conditions (i) to (ii) 10above
applies, then the heterocyclic ring will be substituted. Exanples of 3- to

8- nenber ed sat urated or)?arglahly saturated heterocyclic rings.include
mor phol i A PROtRFEASPRALAY 1> X pykr r 81 2B Ay fachgndspendangly |reprﬁ$eﬁte€qur yitrogen
3-pyrrolinyl, |50|ndoI|nyI t et r ahydr oqui nol i nyl jang thi gnorpholinyl. 15 In
one  embodiammroviekid tatiatig:st @ig?e@tddelotm%@ﬂmhe«‘f@prog?én& t.dmand Xpvhi ch they are
attached forma 5- to 6-nenbered saturated or partially saturated

het er ocy I tanpeusOIPPTesPHE (2 tregst ARG L dh@ ObE- two further ring

het er ogroups independently selected fromnitrogen and oxygen, the

het erocyclic ring being optlonalkéﬁfubstltuted by one, two, three or four

AV
20 Sabst ih werhulopAGREnaCIk N 3 HOG PRGN %Fﬁﬁf%i'gﬁmé? o
Cl- 4, C2 br..2 C0 5 K
O ovi g nitfbesh gt dntatiaERIT oot g 5&8% éﬁaﬂ@? R hes et o

to which they gre 25attached forma 5- to 6-nmenbered saturated heterocyclic
ring optlonal?y contai ning one further ring heteroatom selected from
nitrogen and oxygen (e.g. pyrrolidinyl or norpholinyl), the heterocyclic
ring being optionally substituted by -C(0)NRL7R18 (e.g. -CONH2), subject to
t he abovek prpressds a hAMRGOeh 14 44fIddPEE] SHRGAO bABOIBS 4r (bdireh onamethybdi ament  of
the invention R3a represents a hydrogen atomor a nethyl group and R3Db

r epr egentrecthongioeyen at om I n anot her enbodi nent of the invention R3a
represents a hydrogen atom and R3b 5 represents a hydrogen atom |n anot her
enbodi mrent of the invention R3a represents a hydrogen atonland R3b

0
oy ond i ryPREIeREo ShEMysholh  ERREARN Suc oL 86, o1
- OCH2S ,amcgr Qé,g)ﬂ@].fﬁeaf&lC(O) NH R10, -0-C(0)-0-R10 or -0- C(O) S- R10 in
parti cul roxyl or -0-C(0)-R group, and

15 R2 represents —C(O)NR7R8.

2. 2 4 2 4.
In one aspect, R is attached to X or X when X or X is CH.

In one aspect of the invention,
20 R7 represents a hydrogen atom or a C1-Cg, or C1-Cy, or C1-Cy alkyl group, preferably a
hydrogen atom or a methyl group, and
R8 represents
hydrogen,
C1-Cg, or C1-Cy, or C1-Cy alkyl [optionally substituted by one or more substituents,
25 e.g. one, two, three or four substituents, independently selected from cyano, hydroxyl,

C1-Ce, or C1-Cy, or C1-Cy alkoxy, C1-Cg, or C-Cy, or C1-C, haloalkoxy, -NR "R'*,

coNRR"™, NRc(0)C|-Cq, or C-Cy, or C1-Cy alkyl, -NR'c(ONR-C1-Cg, o



15R6 represents a hydrogen or a halogen (e.g. fluorine, chlorine, bromne
or iodine) atomor a hydroxyl or nethyl group, particularly a hydrogen atom
or net hylwgrouwpli447m one enbodi nent, R5 represents a - 0- ECOSERBO/OSB6LUP and
R6 represents a hydrogen atomor a nethyl group. 20 In another enbodinent,
R5 represents a -0-C(0)-R10 group and R§ represents a hydrogen atom Y
represents an oxygen or sul phur atomor a group >NH, particularly an oxygen
or sul phur 25atom R9 represents hydrogen, hal ogen (e.g. fluorine,

chlorine, brom ne or iodi n\e&:}Z cyano, -S-CN, -C(0)N(R12p2, Cl-Cpp or Cl-C4,
or Cl- C2 @rkoxyéarboiiyyl, Cnis-2010re4a21 f18emise: 90%@19@554-31(@)%1-,06, or
Cl-C4, or Cl-4 al kyl car bonyls (H,?pti onal l'y substituted by -0C(0)CH3), Cl-Cs,
or Cl- C4,-SOpRC1--OR ati(yLa-aRooRy| whyre Z05-088genoor NeCNehr oi- tal0arembdroky,
Cl-C6, or Cl-C4, or C1-C2 alkylthio, -C(0)-S-Cl1-C6, or Cl-C4, or Cl-Q2

al kyl . - 2G4 6: orpders, 8--ad 0-rapmbsred)-sepirateyt oansapiraed garboagslicsr or
C2-4 al >(C2- -G C3- < oal , the
| atter fglg{ry%c;ygﬁ%n%f S(r%m(c)&f?ﬁ %%%h%ﬂé%%@ellﬁ?égj nﬁgﬁ (S)%t@?edn@/ (gﬁe(%.rgc.yljeone,
two, thr eabsituchaye). snd)swo,tthienbs foundeipendat indesaldectyedidetednfrdaborgen (e. g.
fluorine, chlorine, bromne or iodine), hydroxyl, cyano, hydroxynethyl,

Cl- C4, oralogelCls.g.dluooxy, chiain€lbrominoor i@din€R , cyahdk yhymoxydn ¢l gy or C@-Aqn an
enbodi ment of the invention, RO represents hydrogen, hal ogen (particularly

fluorine fkyt 8, or €00 NOREZ)E, alforly, -C2CRlaKOXYC pROMY (suéhlasC2
al kyl car bér?gly@i(qop%,i onlal yOTsulbsA%\li tEt%e all)y %]yOC@(:%) %%13)?’ pOR g(cs:g ’

al kyl car . } : i - A Ss ] - kyl ,

5 0 - o BB s B Y- G O e, G TR S g
C2-C4 al kyny =06 cycloal kyl, the latter four groups being optionally
substi t ut ed'ﬁ@@‘%ﬁg‘r ’n%’%le (e.g. one, two, three or four) substituents

i ndependent |y, ] | ggen art4 call grly, 4 i i ne),
hydro§yI , c§§n2‘?h§§¥§%g°f£°f?§@%?:gc%?é}%@:{okjoxg’?péérrltd; 4&%&3’?@) %QE%TE%Q% and
Cl- A4 al kybaambdryttexyclicpahticcadyalid yingregsionh optidnaiiy lsobsyijute By bie @nabdileer
enbodi nent_ of the invention, RO represents %rogen, hal ogen  (particularly

f1 uor i ne)SubSiuaRts, o ey fvo.Hlige 9% {Ars s¥RAUsHsnBIdARANdSR thoirlacted fPROX @ esent
Cl1-C6, or Cl-C4, Cl- al kyl (optionally substitute t | east one
Sosunst | maken (¢ g porgraniqs, brofpBeogpaingl, SHupebdten: CriChabatunt v,

sel ected from hal ogen
or C1-Cy alkyl, C1-Cg, or C1-Cy4, or C1-Cy alkoxy, C|-Cg alkoxyC;-Cgalkyl (e.g.

15 methoxyC;-Cg alkyl or ethoxyC1-Cg alkyl), trifluoromethyl and trifluoromethoxy.

The heterocyclic ring system will comprise at least one ring heteroatom (e.g. one, two,

three or four ring heteroatoms independently) selected from nitrogen, sulphur and oxygen.

20  Examples of saturated or unsaturated 3- to 10-membered carbocyclic or heterocyclic ring
systems that may be used, which may be monocyclic or polycyclic (e.g. bicyclic) in which
the two or more rings are fused, include cyclopropyl, cyclobutyl, cyclopentyl,
cyclohexyl, bicyclo[2.2.1]heptyl, cyclopentenyl, cyclohexenyl, phenyl, pyrrolidinyl,
dioxidotetrahydrothiophenyl, piperidinyl, piperazinyl, morpholinyl, thiomorpholinyl,

25 tetrahydrofuranyl, diazabicyclo[2.2.1]hept-2-yl, naphthyl, benzofuranyl, benzothienyl,
benzodioxolyl, quinolinyl, oxazolyl, thiadiazolyl (e.g. 1,2,3-thiadiazolyl),
2,3-dihydrobenzofuranyl, tetrahydropyranyl, pyrazolyl, pyrazinyl, thiazolidinyl,
indanyl, thienyl, isoxazolyl, pyridazinyl, pyrrolyl, furanyl, thiazolyl, indolyl,
imidazolyl, pyrimidinyl, benzimidazolyl, triazolyl, tetrazolyl and pyridinyl.



WO 2010/ 114471PCT/ SE2010/ 050354 15 al kyl car bonyl oxy and C3-C7, or C5-C6,
cycl oal kyl), or a 3- to 10-nenbered (e.g. 3-, 4-, 5- or 6- to 7-, 8-, 9- or
10- mrenberwoO)208atiw7at ed or unsat urated carbocyclic or hePeTSEY@DOS0354 Ng
systemoptionally substituted by at | east one substituent (e.g. one, two,
three or four substituents independent;y) sel ected from hal ogen (e.qg.
fluorine, chlorine, brom ne or 5iodine), carboxyl, hydroxyl, oxo, nitro,
cyano, nmercapto, Cl-C6, or Cl-C4, or Cl-C2 alkyl, C2-C6 or C2-C4 al kenyl,

Cl1- C6, on - . - . 1- -

nydr oxyaltey o By Rl R iooni b icdop AL R and, . -
hal oal koxgtrah@drofirangdr C1-C4, or Cl1-C2 al kylthio, Cl1-C6, or Cl-C4, or Cl-C2
al kyl sul phinyl, Cl1-C6, or Cl-C4, or Cl-C2 al kyl sul phonyl, 10Cl1-C6, or
Cl-C4, or Cl-C2 al kylcarbonyl, Ci1-C6, or Cl-C4, or Cl-C2 al kyl carbonyl oxy,
Cl-C6, or Cl-C4 r Cl-@®2 al koxygarbonyl, am np, carboxam do, no) ,Cl1- Cs6,
or Cl-cangpe @?b‘égm&%% éﬁ?rﬁ%?}lts(@i'%(ﬂ)-/ Cagyr %%lcél?yﬁ)ﬁpkﬁ@%f S&F&W‘)ﬁ i no
and phenyl. 10 15In one enbodi ment, R represents Cl1-C4, or Cl-C3, or Cl-C2
al kyl s( opvionaar two sulsgtucntydrdeppideatly selaged Gaa Substartiuehs. oré 1oC2 alkexy.t wo,
three or four substituents independently, selected from hal ogen

(parti cuI-@(G))NR]I Bor,i n€)-CelGir-CG2Ca) kdXy () alkyiRioalok yd a0 B Omydnaboredsati@dte@6
cycloal kyl) or a 3- to 10-nenbered saturated or unsaturated carbocyclic or
het er ocy ®F ugsatiraigd sydpeyalicpr hotaedcl ¢licumssyistan egtioaslinsybstiniestasr e 20def i ned.
The heteracygli.c ri ystemw |l conpprise at |east one .ri het er oat om
(oo, ond ehistoie drtbaior 5 BomySREREh 3pBls AR M dlsaiCt od F r om

Ni t r ogen hefkddybli¢ ridd chseony Bptonalh sEaifpbEss Ifcifbdfbfcatetidedr unsaturated 3- to
10- menber ed carbocyclic or heterocyclic ring systens that may be used,

whi chi®may be nonocyclic or polycyclic (e.g. bicyclic) in which the two or
nore rings are fused, inclgide one qgr nore (in,anY conbi nation) of

cycl opr 039 pnotheranpiogipent. Ry eapgssertt (11:Cr3lkylomsiepally wibsituted[by. omathpgpt yi |

cycl opentenyl, cycl ohexenyl, 16 phenyl, pyrrolgdinyl, piperidinyl,

pi per azi "¢ONHpr-6BNCHy, methyiltbiomrpiyoldy ngrbup.t et R atepisoftar anyl |

di azabi cycl o[ 2. 2. 1] hept - 2-yI, naphthyl, benzof uranyl, benzot hi enyl,

benzodi oxiyfotetepliyAmithiaphenybxayslpgntyl o itetghydeifyranyle g.

1, 2, 3-thi adi azol y1), 2, 3-di hydrobenzofuranyl, tetrahydropyranyl, pyrazolyl,
pyrazinyl, thiazolidinyl, 5indanyl, thienyl, isoxazolyl, pyridazinyl,

Bérnlii’l'?-yb;{% Eﬁ”@?’,%@lﬁ f&?gfﬁ%ﬂ‘{l}t ST Cind Beegingt .@}%?Za?*@?‘ 'J%p&%’%? Syl eie
| i aazol Yo TRUEERy Jre o Moot BESechiry YA RRAOIm e el o oy

i ndazol yl tetrahédrolgnanyl and yrroIEI. 10 Preferrred substituents on
the 3- t&28Kenh ﬂgﬁﬁ afur & el1-66> ArfsatardtedCe alkpthiol19r @ $rtoH8t er ocycl i ¢

ring sys tn?errr}ftl)egec(i st uerat%|d lé}/ lllﬁsaa{r[a(t%é %ar%ggyc 3 ﬁetgl%%%ﬁctrlilnegnstyst%%logﬁlsohally
substituted as hereinbefore defined.

20

In yet another embodiment, R8 represents C1-C» alkyl optionally substituted by a methoxy,

-CONH; or methylthio group, or R8 represents dioxidotetrahydrothiophenyl.

Alternatively, R7 and R8 may together with the nitrogen atom to which they are attached

25 form a 3- to 8-membered, preferably 5- to 6-membered, saturated or partially saturated

heterocyclic ring optionally containing one or more (e.g. one or two) further ring
heterogroups independently selected from nitrogen, S(O),,, and oxygen, the heterocyclic

ring being optionally substituted by one or more substituents, e.g. one, two, three or four



10 I n an enbodi rent of the invention, R represents a 3-, 4- or 5- to 6-, 7-
or 8-nenbered 15saturated or unsaturated carbocyclic or heterocyclic ring
syst em opvoansli1y47substi tuted by one, two, three or fouPCISBESHOOSBM S

i ndependently sel ected from hal ogen, carboxyl, hydroxyl, oxo, nitro, cyano,
mercapto, C1-C6, or Cl1-C4, or Cl1-C2 alkyl, C2-C6 or C2-C4 al kenyl, Cl1-GCs,
or C1-C4, or Cl-C2 hal oal kyl, C1-C6, or Cl-C4, or Cl-C2 hydroxyal kyl,
Cl-C6, or Cl-C4, or Cl-C2 al koxy, 20C 1 -C6, or Cl-C4, or Cl-C2 hal oal koxy,
Cl-C6, or Cl-C4, or Cl-C2 alkylthio, Cl1-C6, or Cl-CA, or 1£1-C2

al kyl sul sHpstiyentsemndependghtlyselsied fipmezochydipkyh sG@RAIRyR endcs, or c1- o4,
or Cl-C2 al kyl carbonyl, Cl1-C6, or Cl-C4, or Cl-C2 al kyl carbonyl oxy, Ci-Cs,
or Cl1- C4,Cie€6,01 (g2Calok 6y cpalbdripptionatty wabstitredbbw bydrdeyl, Crete)or €1-@6 or or
Cl-C4, or Cl-2 alkylanino,“;5&di) Cl-C6, or Cl-C4, or Cl-C2 al kylam no and
phenyl . 10-Cpalkooy er-CeoRorli TREN), wilk the preesonhst the Betelooydic ringyvhest &d
saturated or unsaturated carbocyclic or heterocyclic ring systemsuch as a
t hi adi azohldtituttdinalassl , t hi azolyl, 17 indazolyl, cyclopropyl, cyclobutyl,

i m dazol yl, oxazolyl, triazolyl, isoxazolyl, thienyl, tetrahydrofuranyl,

t et r ahy dr(0phye eatgrocymlic pingripbapiratidragg thdneisrandi sySOe ninp dicterpgopin wasdnt,pr
substituted by at |east one substituent (e.g. one, two, three or four,

pr ef er abl()) @ﬁée@m%’&kﬁ, rigg yertiallysadratetependent | y) sel ected from cyano,
Cl-C4 al kyl (particularly methyl) and 5C1-C4 al koxy (particularly methoxy).
10 In still another enbodiment, R represents either Cl-C4, or C1-C3, or

Cl- C2 al Kihus,aponosrahdry of dbsditionst (€cto Biy) LbvEAppslly kihxy theehegrodyelibany foatriegd! ) , or
a cyclopropy}, oxazol yl, indazolyl, tetrahydrofuranyl or furanyl ring. 10

10 I'n a foyrR 'hard rEhidagdbsandubstRuted @i esiRfitiBe®i Irhehc 6lth€dondiionsk1)E3 (iipr Cl- C2
al kyl optionally substituted by Cl-C2 al koxy (e.g. nethoxynethyl), or a

cycl ofpr opybve pphizQlihdn the hétoroaplc diig@ill Helsubstituted.

Examples of 3- to 8-membered saturated or partially saturated heterocyclic rings include
morpholinyl, azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, 3-pyrrolinyl, isoindolinyl,
tetrahydroquinolinyl and thiomorpholinyl.

15
. 7 8 . . .
In one embodiment, R* and R~ together with the nitrogen atom to which they are attached

form a 5- to 6-membered saturated or partially saturated heterocyclic ring optionally
containing one or two further ring heterogroups independently selected from nitrogen and

oxygen, the heterocyclic ring being optionally substituted by one, two, three or four

20  substituents independently selected from oxo, hydroxyl, -C(O)NR”R18 and

C1-Cg, or C1-Cy4, or C1-Cy alkyl (optionally substituted by hydroxyl, C;-Cg, or C;-Cy4, or

C1-C, alkoxy or -C(O)NR19R20), subject to the above proviso.

. 7 8 . . .
In another embodiment, R and R~ together with the nitrogen atom to which they are

25 attached form a 5- to 6-membered saturated heterocyclic ring optionally containing one

further ring heteroatom selected from nitrogen and oxygen (e.g. pyrrolidinyl or
. . . . . 17 1
morpholinyl), the heterocyclic ring being optionally substituted by -C(O)NR 7R 8 (c.g.

-CONH»), subject to the above proviso.



is In an enbodi nent of the invention, R represents a hydrogen atom

Exanpl es of conpounds of the invention include: (1 R3 aS3b S, 1 GaR 1
b S, 1wosnonizas)- 1- { [ (Cyanonet hyl)sul fanyl] car b@ayiSE2010050354
20hydroxy-7- { 3 -[(2-met hoxyet hyl )carb anoyl | phenyl} - 10a, 1 2

a-dinmethyl- 1 ,2,3 ,3 a,3b,4,5 ,7, Pa, 1 b, 1 1,12,
12a- tetradecahydrocycl op enta[5 , 6] nap tho [ 1,2- 1] |ndazol -1 -yl prop
ano ate, (1 R3 as 3 S, 10aR 118 12aS) 1- {

[ (Fl uor onet hyl sulfanylfg carbon I}a-l 1 - ﬁdrox y-7-
- [ ( 2- met HBRY 8Rgd: ﬁﬁwe]%‘l’fb?}yl nepresgiga hydrogen ﬁpwrwmthleﬁoupza@ 3
a,3b,4,5 54, 10,10a, 1 Ob, 1 1,12, 12a-tetradecahydrocyclop enta[5
, 6] naphtiPo [represeRts afl]ydirMa;_amm. 1 -yI prop ano ate, (1R3as3bs, 1
GaR, 1 O S, 11S 12aS)- 1- { [(Fluoronethyl)sulfanyl] carbonyl} -1 1 -
hydroxy-7- { 3 - [(2 met hoxyet hyl)carb armyl]phenyl} 10a, 1 2 a-dinethyl -
1,2,3,34a3b,4,5,7, 10,10a, 1 b, 1,12, 12a-tetradecahydswcycl op
enta[ 5 . &1 ABhenfanfodimens of mlpquﬁ@aﬁm represes aerreey akost %&%R
2010/ 114471PCT/ SEtr 010/ 050354 18 (1R, 3aS, 3bS, 10aR, 10bS, 1 1 S, 12aS) 1- {
[ (CyanomtH§ITEH AR A% bonyl } -1 1 - hydroxy-7- { 3
-[ (2- met hoxyet hyl ) car banoyl ] phenyl} -1 Ca, 12a-dinethyl- 1 ,2,3 ,3 a,3b,4,5
, 7, 10, 1 Ca, 1 b, 11,12, 12a-tetradecahydrocycl opent a[5 ]napht ho [ 1

2= 111 ndagmbtherlembodiya 0P BaPARIOATID Xopr ks 2Ty IR 3AHoBDMARAR 10bS, 1 1 S,
12aS)- 1- { [(Fluoronethyl)sul fanyl] carbonyl} -1 1 - hydroxy-7- { 3

- [ ( 2- net hepryentyyd leainkaroyl | phenyl} -1 Ca, 12a-dinmethyl- 1 ,2,3 ,3 a,3b,4,5
, 7, 10, 1 Ca, 1 b, 11,12, 12a-tetradecahydrocycl opent a[5 ,6] napht ho [ 1
,2- flindazol- 1 -yl cycl opropanecar boxyl ate, (1R 3aS, 3bS, 10aR, 10bS,1 1 S,

iiiséaonetmﬁ O AP hh 2o (GRDRO By -EarBaY ORI 1 2,3

,3 a,3b,4,5 47, 4 0, 1 Ga, 1 Ob, 11,12, 12a tetradecahydrocycl opental 5
6] napht KF(E® D-R2- f1indazol - 1 -yl propanoate, (1R, 3aS, 3bS, 10aR, 10bS, 1
1S 12aS)- 1- { [(Fluoronethyl)sul fanyl] carbonyl} -1 1 - hydroxy- 1 Qa,
12a-dinmethyl-7-(3 - { [2-(nethyl sul fanyl)ethyl] carbanoyl} phenyl)- isl

, 2,3 ,3 3,53Db, 4, Gb w2, 10

12a-tetr é@%rﬁ%ﬂt%lﬁ%‘?wg’eh‘%gﬁiscéﬁﬂéghé@'lf 1 - SC@)NBz01 - 1 -yl

pr opanoat e, él Ro3asS, 3bS, 10aR;(l0ObS, 1 1 S, 12aS)- Qjé;

[ (Fl uor omBtGEDYQW f a0ry - 1SoRy |, yn partiqular Wcﬂffem}mr (Olﬁa araviet #d1- 7- (3
- { [2-(ngt hyl sul fanyl)ethyl] carbanmoyl} phenyl)-

15 R represents a hydrogen or a halogen (e.g. fluorine, chlorine, bromine or iodine) atom or a

hydroxyl or methyl group, particularly a hydrogen atom or methyl group.

. 1
In one embodiment, R5 represents a —O-C(O)-R 0 group and R6 represents a hydrogen

atom or a methyl group.

20
. 5 10 6
In another embodiment, R™ represents a —O-C(O)-R~ group and R~ represents a hydrogen

atom.

Y represents an oxygen or sulphur atom or a group >NH, particularly an oxygen or sulphur

25 atom.

R9 represents hydrogen, halogen (e.g. fluorine, chlorine, bromine or iodine), cyano,

S-CN, -C(O)NR'?),, C}-Cg, or C1-Cy, or C-Cy alkoxycarbonyl,



1,2,3,34a3b,4,5,7, 10, 10, 10O, 11,12,

12a-tetradecahydrocycl openta[5 , 6] naphtho [ 1 ,2- 20flindazol- 1 -yl

met hoxyacwoan®/114471( 1R, 3aS, 3bS, 10aR, 10bS,1 1 S, 12aS)- PCT{SE2010/050354

[ (Cyanonet hyl )sul fanyl] carbonyl} -1 1 - hydroxy- 1 Ca, 12a-dinethyl-7-(3 -
{ [2-(methylsul fanyl)ethyl] carbanoyl}phenyl)- 1 ,2,3 ,3 a,3b,4,5,7, 10,
10 1 b, 11,12, 12a-tetradecahydrocycl openta[5 ,6]naphtho [ 1 ,2-
flindazol- 1 -yl cycl opropanecar boxyl at e, 25(1R 3aS, 3bS, 10aR, 10bS 1 1 S,
12aS)- 1- { [(Fluoronethyl)sul fanyl] carbony hydr oxy-

12a- di metiy9e-pr (3-C4.pr £2- %%kﬂwféawléwgﬁl%ﬂhmsﬂw%@mé yl) '1,2,3
,3a,3b,4,5,7, 10, 1 Ca, 1 o, 11,12, 12a- tetradecahydrocyclopenta[5

, 6] napht Kh-@&:or @-C4,lok ﬁdﬁmlkylmarbymylwcl @pﬁepar@pﬁn,bn@ﬂ-@k alkoxy, (1R 3
a5,3b5,1 GaR' 1 ObS, 1 1 S, 12aS)-7- {3

- [ (2- Am @)-Cg, @x Qg o} Carbpatiyithighany);S- 61312,{ ot’Cf»ﬁn@mf nwan@w fanyl ]
carbonyl} -11 -hydroxy- 1 QGa, 12a-di nethyl - , 4,5 ,7, 10, 1

o ch ittty fanmae sl sc Bk

flindazol- 1 yI pr opanoat e,

N T e e AR ﬁaiotogt%ﬁ??f&s esivel %pﬁ%ﬁgﬁb%ﬁﬁ%‘ff’?%&“ T
- hydr oxy olpglorg?l sﬁgﬂltgﬂe@% %L or ﬂiorez%'% o§e Q‘wﬁbthfbe%r fc?ur%gubgtltulntgh G, 11

12a etra ecahydrocycl opent a 6] napht ho I ndazol - 1 -yl
pr opanoammdep&@mﬂﬂg se&;tab o Ghdgeh (@Sluohnl’ Sqldﬁ’l&S))ron(l@ or iofline),
[ (2R) - 2- Car banoyl pyrrolidin- 1 - yl] carbonyl} phenyl)- 1-
{[ (f] uor duydtonyl,)ceyahd,ahydrdxsamdsbyly I -C4 Dr Chyldr, elpxy lan@aC1-{2aelC réphyl 1 |, 2, 3
,3 a,3b,4,5,7, 10, 10, 1 b, 11,12, 12a-tetradecahydrocycl openta[5
. 6] napht loficatbonyloxy] i ndazol - 1 -yl propanoate, (1R 3 aS, 3bS, 1 CaR 1 S, 1
1 S,12a8)-7-(3 - { [(2R) -2-Carbanmoyl pyrrolidin- 1- 10 yl] carbonyl}
pheny]I - 1- {[(cyanonet hyl)sulfanyl]carbonyl} -11 - hydroxy- 1 Qa,
12a- di rret

Iﬂ)ﬂl emboditnedt ?ﬁthgm?bl%[ﬂgm? f%ts %yd@gen %3 eﬂ-gj%rt éa‘l?arlly_ yi

12a-tetradeca ydr ocycl opent a

pr opanoatg, 1R, 3 3 S)-7-(3 - {

[(2R) 2- @PHQ%D Wgaﬁﬁr r%'lﬁﬁl L&O%N% )2’ &Cljﬁ?ag%?ﬂ%% Iﬂly(?phenyl )- 1 Ob-fluoro-
{ [(fluor om%t hyl ) f anyl l carb %

- hydr oxy {51022 ?]éamoﬁiélt(ﬁptio@ Iy Sgb%lél%t%,yl,_g,cf(?ﬁ,iiea, 10b, 1 1,12, 12a-

t et radecahydro cycl openta[5 , 6] naphtho [ 1 ,2-f]indazol - Y

met hoxy adat@y elkylcarosylasy.365.C21alkaRy, @1-OnS]kyithio, SC(OXS)C 17-C(23 kyl,

{[(2R) - 2-Car banoyl pyrrolidin- 1 - yl] carbonyl} phenyl)- 1-

{[(f I 1uor o@&t(ﬂHﬁ)}@@Hﬂ@H} c@qi&nyﬂ}?l@ler@yﬂ)@@ﬂm C) @ allcdgt,di nethyl 1 , 2,3
, 12, 12a-tetradecahydrocycl opent a[5

6 ht
Ly %‘3?@ “‘h‘%‘%@’ﬂkﬂ i &ﬁfﬁ%ﬂfééﬂé@%ﬁ?ﬁ‘% oy | Shami - 1

Qo- f | uor @ne br mpkd feliong thmkaewlﬂ‘)@m yhtsaaichniydependehtly By16stek fromlhalden
12a-dimethyl- 1 ,2,3 ,3 a,3b,4,5,7, 10, 1 0, 1 b, 11,12,

12a-t et r dpledalklydy doyiincopantan®),, IGjdiapht bganb, hydidxyfkihgtaz plCy alkoxy!
nmet hoxyacet at e,

(particularly methoxy) and C;-Cy4 alkylcarbonyloxy (particularly methylcarbonyloxy).

20
In another embodiment of the invention, R9 represents hydrogen, halogen (particularly

fluorine), cyano, methyl, hydroxymethyl or methylcarbonyl.

1 . .
R 0 represents C1-Cg, or C1-Cy, or C1-C5 alkyl (optionally substituted by at least one
25 substituent , e.g. one, two, three or four substituents independently, selected from halogen

(such as fluorine, chlorine, bromine or iodine), C(-Cy4, or C{-C», alkoxy, C1-C4, or C1-C»,



25(1R 3 aS,3bS,;1 GaR,'1 S, 1 1 S, 12aS)-7- {3

-[ (2- Am no- 2- oxoet hyl ) car banoyl ] phenyl} - 1 - {

[ (fl uor orwolyloymwianyl ] carbonyl} -11 -hydroxy- 1 Oa, l1PaTSEp@bployidss 1 , 2, 3
,3 a,3b,4,5,7, 10, 1 0, 1 b, 11,12, 12a-tetradecahydrocycl openta[5

, 6] naphtho [ 1 ,2- f]indazol- 1 -yl prepanoate, (1R 2R 3 a5,3b5,1 GaS, 1
R, 1 1S 12aS)-7-(3 - {[(1S)-2-Am no- 1 -nethyl-2- 30oxoethyl]carbanoyl }
phenyl)- 1 Qo-fluoro- 1- { [(fluoronethyl)sulfanyl] carbonyl} -1 1 -

hydroxy 2,1 0a,12a-trimeth 1 a, 3b, 4, 1 G, 11
12a-AklqasRpsny ey st G ot behfisq% CB‘]lﬂaAbﬂﬂ hef 931t0 wﬂrnﬁa}@éc{?g Ayl

nethoxya et a 010/.114471PCT/ SE2010/ 05035

(1R 328, 38 éstofog% sfof?@n 95 ?ﬂre@ of P‘%Sf%)‘atﬁg AHPAGLelig or hepipgyelis.

oxoet hyl Jgarhasmy @Hﬁnysl]})stimte{i b%(aft lddﬁ’trdih@%ﬁmlltﬁe%%‘gefgz%k]t%r feaydrifoarl

1- hydr oxy- Oa, 12a-trinmeth 3,3a,3 Oa, 10b, 11, 12, 12a-tetrad
ecahydr osyestiograt la{i@eeqimlprhsﬂ@;[tqd frofiatrgan 6¢.g fluptingr dyberfrsabemine or

5( 1R, 3aS, 3bS, 5S, 10aR, 10bS, 11S, 12aS)-7- (3-{[ (1R) - 2- Ami no- 1 -nethyl- 2-

oxoet hy| Jiedirdawaspoxphdwgmyxyh -oxp, (nitto, u@fa@ﬁempqapm%ﬁy, Jréarbortyl 3 -1

1- hydroxy-5, 10a, 12a-tri net hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12a-tetrad
ecahydr 0@16‘13@@1&&!1, AL HBCen GTD*QMI@WR- Cl*'G%dalzﬁHilu MiC pEo Fimﬂt@ékﬁ,

(1R, 2R, 3aS, 3bS, 10aS, 10bR, 115, 12aS) 7-(3- {[(1S)-2-Amino- 1 -nethyl-

10oxoet hyt, ]-Gﬁrobmé* bR nY,L hydi@ fzetlk;uorcq =g, or C- C4, or C1-Cy alkoxy,

{[(fl uoromethyl)sul anyl]car onyl }

Eyggoigagéiégé%ggh gg§2%%géﬁ%§?§§gfﬁ§fhfﬁ8 E%?fﬁ?ﬁgéa%gﬁ-lfyl pr opanoat e,
Oxost hy| RaaF ;e%{ia% Chy 102 FarG et tGreRtnt ST car ony

-11 - 15Q¥droxy 10a, 12a-trjmethyl-1,2,3,3a,3b,4,5,7,10, 10a, 10b, 1

1, 12, 222 Ciree -5 Gaceh i Fbt@ﬁc%llsﬂéﬁ‘fbalﬂ% é?]lr%qoﬁf koG4, ot €11Ccdsdsarhonyioxy,

pr opanoat e,

(1R, 2R, 345/Ch 91 105y, DObR (r18kaasbolyl3-afEndytacbadsamdy| ) phenyl] - 10b-f | uor o- 1

- {[(fluoronethyl)sul fanyl]carbonyl} -1

1- hydr oxymand0@;-LgertT j-08L 41 1CZ alky Bianidh, @HEC 1FCE0ori0pCI s, 1

1,12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho[ 1, 2- 20f]i ndazol -1-yl1l

met hoxya((elt@ Slkyladffa 2B BiRngbS, 10aS, 10bR 1 1S, 12aS) - 10b- Fl uoro-1- {

[(fIuoronethyl)sulfanyl]car onyl} -1 1-hydroxy-2,10a, 12a-tri nethyl-743-

(et hyl car banoyl ) pheny1] -1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 1

1,12,12atetradecahydro§éﬁlopenta[5,6]naphtho[1,2-f]indazol-l-yl

met hoxyadebat emb@imti, RR, 3gbes3hts (1,00.5,0t QK1 bSCIAaglkyl- (3- {[ (1R) - 2- Am no-1

-nmet hyl- 2- oxoet hyl ] car banoyl } phenyl) - 10b-f | uor o- 1-

{[ (f] uor domidmally sulisfitmed Bycatrd ashghd subdtitlient, e.g. one, two, three or four substituents

hydr oxy- 2, 10a, 12a-tri nmet hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 1

1, 12, 12atiedepantsnthysttestsd dtam balba§re(peitivalanty Hbjoting), f( -G atkoky,1- y 1

nmet hoxyacetate, (1R, 3ab, 3b5,5 S, 10aR, 10bS, 1 1S, 12aS)-7- {3-[(2- Am no- 2-
C1-C, alkylcarbonyloxy or Cs5-Cg cycloalkyl) or a 3-to 10-membered saturated or

unsaturated carbocyclic or heterocyclic ring system optionally substituted as hereinbefore
20 defined.

The heterocyclic ring system will comprise at least one ring heteroatom (e.g. one, two,

three or four ring heteroatoms independently) selected from nitrogen, sulphur and oxygen.

25 Examples of saturated or unsaturated 3- to 10-membered carbocyclic or heterocyclic ring
systems that may be used, which may be monocyclic or polycyclic (e.g. bicyclic) in which
the two or more rings are fused, include one or more (in any combination) of cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, bicyclo[2.2.1]heptyl, cyclopentenyl, cyclohexenyl,



30oxoet hyl ) car banoyl | phenyl} -1- { [(fluoronethyl)sul fanyl]carbonyl} -1

1- hydroxy-5, 10a, 12a- trinethyl-1, 2, 3, 3a, 3b, 4,5, 7,10, 10a, 10b, 11, 12, 12a- WO
2010/ 11447 0RCIV1ISEZD®10/ 050354 21 t et radecahydr ocycl opent 2C3/SE&jinapizsho
[1,2-f]indazol- 1 -yl (2R)-tetrahydrofuran-2- carboxylate, (1R 3aS, 3bS,5
SS1 GaR1 S, 1 1 S,12aS)-7- {3-[(2- An} 0- 2- oxoet hyl ) car banoyl ] phenyl }
-1- { [(fluoronethyl)sul fanyl] carbon ? - hydroxy-5,1

Oa, 12abtrinmethyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b 11,12, 12a-

Lol scecauRiRALAREN. B AP Rl Blond i) o (o

H;L:?) -2- /@cfﬂ?ﬁl@ldlgofura?ﬁt idlyakalﬁeycgd[ael h]&lbﬂtcﬁy]b&mphﬂh}:l eanyfujanyll ahzdthicayio- 1 -
uor onet sul fan car bon
hycir oy PR g bgH. PYEOR, SHAUIEI (16, 18-Rierol o 12a-

10tetrad 1f I t
( 1Re3r a %%Hﬁé?ﬂl%%g?g ) I%E%rah?&ﬁﬁ%}ahgl grra’ko& Hﬂggﬁgl? thla;ohd)ﬁllylp ropanoat e,

[ (f | uor onmdanyl, )thwhj'lan;dx]azmiw toymidhinyl, Dyrrohyd oy, ﬂhlwl}ﬂ&md(bil}dﬁt hyl- 743

t hyl 11- .1, 2, 3, 3b, 4, 7,.1 0,1 O, , 1.
1 SRR el RN prigiBiet Pe M mseh ety tof Hohd ang pritdinyl
T OPAN0AY e fekS fiRe %n%%cl%d%cﬂtaz@?@ Torby, 18Nl cyEdpich3 ATERBR

oxoet hyl ) (et hyl ) car banoyl ] phenyl } -1
{ [ (1 uor omitaagly}, senazalpil t}]@a}lb]@ rigdxazolyly thienyl, tetrahydroﬂlranyl indazolyl,

1 hydr oxx %a 10 aa(Ile lngngéyrr 3,3a,3b,4,5,7,10,10a, 10b, 1
, 12, 12ate Xgreg% dr 8¢ oBé’nt a[5 , 6] napht ho [ 1,2-f]indazol- 1 -yl

propallaoate (1R, 3aS 3bS,1 @GaS, 1 CbR 1 1S ,12aS)-7-(3- {[(1S)-2-Am no- 1
-met hyl - 2- 20oxoet hyl ] car banoyl henyl)- 1 OGb-fluoro-1 - {
[ (f1 uor odsefBRTodsybstEpsAty ort‘élpgoﬁg,lé) meypbj;re.d saturated or unsaturated carbocyclic or

V12, et ST A ST s B e B o 20

propanoate, (1R 3 aS,3b S ,1 GS, 1 R 1 1 S,12aS)-1 Ob-Fluoro- 1- {

[ (fl uoromet hyl)sul fanyl ] car bonyl} 11 -hydroxy- 1 Oa, 12a-di net hyl 7-(3 -
{ [2- (rretlinyhanﬂoudl)neﬁtm&themmhmmaeramqybsenphemwl)or 25162 73088-acBibededs, 7, 1
0,1 Ca, 1 Ob, 1 1,12,12a-tetradecahydrocyclopental5, 6] naphtho [ 1, 2-

fli ndlazolsatun_atemr Lpltsaipmm@baaébocmln B3PS e Sng sCHEN PPULS|LY Smbgltqt@é@ 7-

{3-](2- Argng Q[}fzo th%?);egq%tfh § %‘Baﬁtﬁé‘n@“}{ldLSen%”Xt 3} selected{frcln(lfh %%519 rrc?atr‘tr)]c}/ |y],5m fanyl]

car bonyl }

ggt é??aére Hﬁ’g‘g%"é‘%ﬁlgg"éﬁ aﬁg éhgfca ph?%‘éeﬁ O%Qgé‘] 50%5)6{204 alkyl, yl propanoate,
(1R 385, 02020 tr-Cikety G L Tort 1850 ] Faldufighi™ MO~ 2-

C1-Cg, or C1-Cy, or C1-Cy hydroxyalkyl, C;-Cg, or C1-Cy4, or C1-Cy alkoxy,

20  C1-Cg, or C1-Cy, or C1-Cy haloalkoxy, C1-Cg, or C1-Cy, or C1-C, alkylthio,

C1-Cg, or C1-Cy, or C1-Cy alkylsulphinyl, C{-Cg, or C1-Cy4, or C1-Cy alkylsulphonyl,

C1-Cg, or C1-Cy, or C1-Cy alkylcarbonyl, C;-Cg, or C1-Cy4, or C1-C5 alkylcarbonyloxy,

C1-Cg, or C1-Cy, or C1-Cy alkoxycarbonyl, amino, carboxamido,

(mono) C1-Cg, or C1-Cy, or C1-C5 alkylamino,

25 (di) C1-Cg, or C1-Cy, or C1-C5 alkylamino and phenyl.

. 10
In another embodiment, R~ represents a 3- to 6- membered saturated or unsaturated

carbocyclic or heterocyclic ring system such as a thiadiazolyl, furanyl, thiazolyl,



oxoet hyl ) car banoyl | phenyl} -1- { [(fluoronethyl)sul fanyl] carbonyl} -11

- hydroxy-5,1 Oa, 12a- 22

trimet hyw0,28108,18413b, 4, 5, 7, 10, 10a, 10b, 11, 12, 12at et r adeeampde@opsizepent a[ 5,
6] napht ho[ 1, 2-f] i ndazol - 1-y1 net hoxyacet at e,

(1R 3aS, 3bS, 10aR, 10bS, 115, 12aS) - 1- {[ ([} uoronet hyl ) sul fanyl ] carbonyl } -11-
hydr oxy- 10a, 12a-di net hy1l-7- {3- [(pyridi n-3-ylnethyl)carbanoyl ] phenyl} -

51, 2, 3, 3a, 3b,4,5,7,10, 104, 10b, 11, 12, 12a- tetradecahydrocyclopenta[5 6] napht h

1, 2-
0, L1, SRt 0B s PSRN sy ol iy 11
hydr oxy- b&ﬁmi&aﬁdamﬁthy&miéobﬁmhﬁSR@pyﬁbbahygnbéuhgswﬁﬂybaagbpﬁmyﬂwphenyl}

1,2, 3, 3a,s8bstituted by gplcashgna pbstitcntlc gogng, EVP-dBESE B YRI5 T BPe ARSRPIE M6} napht ho
1 2 10f d I . )
(1R 2R, e CAd RO S A BSE o Cy . [ ¢ pCatlkyb (ppticularly methyl) and

oxoet hyl ) car banmoyl ] phenyl } -10b-f| uoro- 1-

{[(fl dor &re%wlls@m(pqﬁwl]l%n@&wv} -11-

hydr oxy- 2, 10a, 12a-tri net hyl-1, 2, 3, 3a, 3b, 4, 5, 7, 10, 10a, 10b, 11, 12, 12at et r adeca
hydrocyclopenta[S 6] napht ho [1 2 f]indazol 1 y1l propanoat e,

15( 1R, 2R, 3a5, 3b5, 10a$S, 10bR, 11%, 12a5 a rrolidin- 1
) §/| ] car Bl&ﬁg}lﬂ? gqm odipenty R o 1gDEEs nts ci her Cj- é4, or& %3,0r8 aall 3X
{[(fluoronethyl)sul fanyl]carbonyl}-11-hydroxy-2,10a, 12a-trinethyl-1, 2, 3, 3a,
3b, 4, 5, 7.0pbonalky subgituted by Ci e ekt atjiramdiybp evitaysloplapabetmsivl 2- i n
dazol -1-y1 p Eanggag (1R 2R SH %bS 10aS, 10bR, 115, 12a5) - 10b- Fl uor o- 1-
20{[ (! LR ] ‘foé‘i”@ﬂlc‘érr ARYXINg1 1- hydr oxy- 2, 10a, 12a- tri met hy1- 7- {3-
[ (pyrj,di n-3- yl met hyl ) car banoyl | phenyl }

-1, 2, 3 3a,3b,4,5,7,10, 10a, 10b 11,12, 12a-

tetrad
( iR,r gagcg%éqg%%%{ifgggaﬁgiﬁ ZEQ%Q&BMt%eQCI ddngae pics lod, -05 aR3NEFt fhally

3-[(2-A t ob

(1 uor ouerng EEe XA lf&ép@%ﬁ*ﬂ%%@?%%&r Sk RISt gty gr fureny!
51, 2, 3, 3f,3b, 4,5,7, 10, 104, 10b, 11, 12, 12a- tetradecahydrocyclopenta[5 6] napht
o[1,2-f indazol-l-yl pr opanoat e, (1R,2R,3a5,3b5,10aS,10bR,115,12a5)-7-
3-[(2- Am no- 2- oxoethyl)carbanDyI]phenyI} -10b-fl uoro- 1-

[ (fluoronet hyl)sul fanyl]carbonyl };;-11-

ydr oxy- dn mambgélmem h}n_lyemtl@l,g Saelgbsent@ hydiggen@pm.ob, 11, 12, 12a-

Ot et radecahydr ocycl opent a[ 5, 6] napht ho[ 1, 2-f]i ndazol - 1-y1 nethoxyacetate,
1R, 2R, 3a5, 3b5, 10aS, 10bR, 115, 12a5) - 10b- Fl uoro- 1 -

[
(

(11 wor qrret iyl e ub Bk 6RERIMAntion Fafidr 0xy- 2, 108, 12a- tri met hy1- 7- (3-

{
{
2
h
{
{
h
3
(
{
[ (pyridi
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-
20 hydroxy-7-{3-[(2-methoxyethyl)carbamoyl]phenyl}-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-7-{3-[(2-methoxyethyl)carbamoyl|phenyl}-10a,12a-dimethyl-
s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-7-{3-[(2-methoxyethyl)carbamoyl|phenyl}-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-

30 fl]indazol-1-yl methoxyacetate,



WO 2010/ 114471PCT/ SE2010/ 050354 23 yl net hyl ) car banoyl | phenyl} - 1 ,2,3 ,3
a,3b,4,5,7, 10, 1 Ca, 1 O, 11, 12,12atetradecahydro cyclopenta[5

, 6] napht wo[200/11247] i ndazol - 1 -yl et hoxyacet at e, PCRSER)18/05858bS, 1
GaS, 1 R, 11 S, 12aS)-7-(3- {[(2R) -2-Carbanoyl pyrrolidin- 1 - yl]

carbonyl } phenyl)- 1 Qo-fluoro- 1- { [{(¢§!uoronethyl)sulfanyl] carbonyl} -11
- hydroxy- 52, 10a, 12a-trinet hyl-1, 2, 3, 3a 3b, 4,5, 7,10, 10a, 10b, 1 1,12, 12a-

t et radecahydro cycl openta[ 5 , 6] napht ho 1 ,2-f]indazol- 1 yI

TCom X3atel fifaat 36 Tofier G %S%ﬂ&ﬁ@% sobiS ARGy

[ (2- hygr Mﬁﬁkpyﬂ IE[(erﬁﬁhbﬂyed@ﬂ)@%ﬂinbyl—]ﬁhenylg 10a,12a-dimethyl-

Oa, 12adi net 5 7,10, 10a, 10b, 1 1,12, 12a

10t et r adeeaf §a?"%1)é3ﬁd Hﬂ)é‘?ﬁ ]aqbsi B3 WantetR Cﬁhﬁdro%’ciﬂﬁeﬂfébsz@mp@ho[)}42' pr opanoat e,
1R, 3 asS, 7&]- X S)-7-(3 - 2R) - 2- Car banoyl pyrrolidin-

g - yl] ggﬁgbﬁb h%%ﬁ@??géi%b§%%%€a%oneghyI)gu{§anil]carbonyl¥ P{1 '

- hydroxy- 1(0&3a3,36S.d0afed bl 115, 2048), 13{[éElB@romﬁly,l)Eulfalnyﬂ)]camoﬁ}d} 11-b, 11

, 12, 12a- t tra dro cl nt i ndazol- 1 -yl 1,3
oxazol o OB GRS eR T Bk BRI . Beginging K 195 7. (37 |

[ (2R) - 2- Gar hamBy upy? 1®h 041 0v,11L12,1%4- ﬂeuﬁ@éclawb&yc%%ﬁﬁé[%]n& htho[1,2-
{[(fIuoronethyl)sulfanyl]carbonyl} -11 -hydroxy- 1 a-dimethyl1 ,2, 3

, 3 a, 3b, 4]isdazgl-1-yl gyclapropancgarbpxylate.1 | 12, 12a- tetradecahydr ocycl opent a[5

Shrarning, Loyt gETOR. 1 20 s SEBRAL R AGT AR 1.
[

(2-Am fh@cil%xs?xmatmwd)rﬁahﬁanwl{ﬂm@ww&ulfahagéth{zl(]@ay@dim}lmehylsu| fanyl ]
rbonyl } t hy 1 5,7, 10, 1

3
G 1 o1 A3 g, 3&25mzél@eeiQbahleb%h:;ﬁdteaewamawmen@ﬁa@mhmo[[1 2o
nd | t at 1R, 3aS, 3bS, 10aR, 10bS,1 1 S, 12aS)- 1-
I[ &gﬁ Fr[’lr%%%y ;l ggﬁ%?&ga?bgnyl} (1 1 -ahydroxy-al Ca, 12a-di net hf/ll2 7- {

[ (pyri d|(hR3aS)3b$ré0ztB([1@l§$,ttmmmSI)-]lp{[elﬁyd)ﬁomeﬂ%&)kul,fﬁlyli]carboﬁy@b14 5,7, 10,
2, l2a-tetradecahydroc a[5 , 6] nap

Fﬁdazo%’d@xyylloa#éﬁm?}gﬁld VeR(p methyly ey ReR e Barem e, |11 2

S, 12 henyl)- 1
12, it 30 3 L2 10 G PAIBVA UG Goestipo bl SREPRENL Eare?%n)w B

1,2,3 , 3isd@bl ZLprl;opandatcﬂ 1 G 1 O, 11,12, 12a-

30t etradeca t

cycl opropanzzlg %§§ ip@yﬁ@ﬁlﬁ%ﬂs@ﬂ ﬂ%lkﬁ@me éiﬁ\ﬂ%? far§°ﬁ§é§)7 (3 - {
[ (2R)- ﬁ th Fm)oh fYﬁfdﬁhétﬁylrU?b (%{F (sfﬁdthﬂwlﬁqawéthqu&@wﬁll dyl} phrenyl)-

bn ha Gy, 50,304 8] B2 Ioicimiecahgirodciapenial Lipaiiiol) 2-

12, 12a-t | nta[5 ,6 ht h 1,2-f]ind | 1 |
cycl O%‘r oﬁl%%%c ﬁggx%ea}%,gac%g%eags 3b]sn?p0aso E bR, 1?1'2, %28) 7- (% - {
[ (2R) - 2- Car lpeREY$,BYS.10AR d0OBB, 1 11S,12aS)-1- {[(Cyanomethyl)sulfanyl]|carbonyl }-11-

hydroxy-10a,12a-dimethyl-7-(3- {[2-(methylsulfanyl)ethyl]carbamoyl} phenyl)-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-

o I~~~

fl
{
3
1
f

flindazol-1-yl cyclopropanecarboxylate,

25 (1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-10a,12a-dimethyl-7-(3- {[2-(methylsulfanyl)ethyl]carbamoyl} phenyl)-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl cyclopropanecarboxylate,

(1R,3a8S,3bS,10aR,10bS,118S,12aS)-7-{3-[(2-Amino-2-oxoethyl)carbamoyl]phenyl } -1-

30 {[(cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,



yl] carbonyl} phenyl)- 1 Oo-fluoro- 1- { [(fluoronethyl)sulfanyl] carbonyl}
-11 -hydroxy- 510a, 12a-di net hyl-1, 2, 3, 3a, 3b, 4,5,7, 10, 10a, 10b, 1 1,12, 12a-

t et radecanpdnueyed’opent a[ 5 , 6] naphtho [ 1 , 2-f]i ndazol - PCTASER010/050354

cycl opr opanecar boxyl at e, (1R, 3 aS,3bS,1 &S, 1 R, 11 S,12aS)-7-(3 - {
[ (2R) - 2- Car banoyl pyrrolidin- 1 - yl] Cﬂg bonyl} phenyl)- 1 Ob-fluoro- 11
-hydroxy- 1 Oa, 12a-dinethyl- 1 - [(nethylsulfanyl)carbonyl] - 1 ,2,3 ,3
a,3b,4,5,7, 10, 1 Ca, 1 b, 11,12, 12a- 10tetradecahydro cycl opent a[5

SLnaphtho ks, @3bLneRpls s 1) Tel NowRaRial Suckd ey 3051 095, 1

pﬂegyl ) - dioxu{c[tét@d@ﬁmmtbbh/dn)S—yl)éaabaﬁh%}dﬁfhbﬁylyl 1} -hylird3y~ fb(]al,ll@raai-lmﬂ:‘rhyl-
- roxylOa, 12a-di a 3b,4,5, 7 a, 10 12a-
IR e P TR A T AR TR B LR W IR e o R I

met hoxyaget al,6)-1- é 3bS 1 GS, 1 R 11 S, 12aS)-7-(3 - {
[ (2R) - 2- g %[Zm)yl p '%?gléolag?sn- 1 - yl] carbonyl} phenyl)- 1 OGb-fluoro- 11

- hydr oxy- 14{1R,3p§.3bSyOaRx s, hig, )&Sl)ﬂa(dy{[lzR:)aZ berbahioylpyrrolidin-1-
10a, 12a-di 1
1ot S ey e B R0 raR -1 1-hydeey 19 Gp-dimethyk

t -
BTN ARSI O L BB

- hydr oxy{flindagal-1yapipaeedtsl - 1 - [ (nethyl sul fanyl)carbonyl] - 1 ,2,3 ,3

3b,4,5 ,7 hyd ta[ 5
a6] napht ho [(1%3 5’3%? qﬁ&%%%lglhéLl}ﬁs)%Z@pi@% ta%e%a%ﬁ%’rg%% _ﬁ_pggsa[ 1 R
%l ?,[ 1($Za§l}chbt6ﬁyl l{enFrPZIRI (ayaﬁalﬁlbmsrgwlﬁylpnedrb&iym} lll—hydﬁdx -10a/1bg@ithdthphenyl ) -
cyanone

g anykd car bo%é -fl uoro- ydr oq[y

2510a, 12d-43-Aeehs}5.7,10,184, K00, Bl, |2 trsdeC?hydrowclopew @n@hth

1212t | ta[5 ,6 ht h 1 ,2-f d I1-I

or opanoat LNAPTERSY Bidbandg ! BREN L0 L P 0y T (s L o Y

[ (2R) - 2- Car haRBy$ P81 043, HOUR, 1 1S,12a8)]7-Gaf[(Ry2-L afaeoylpyrroliddt-f | uor o- 1- {
fl I | f b -11

Lo S anK by SREROM el o on ottt -rg s

30t et radq@éhwaﬁﬁaﬁﬁolpﬁatsa 3% 5317@@,965 h@b[n }2423f]i ndazol - 1 -yl propanoate,
(1R, 3 asS, 3bS, 1 R, as) - -(Cycl opent yl car banoyl ) pheny1] -

1 - { [( ft¢tmdacﬂimﬂwy<)lepﬂnm[ﬁ ﬁﬂt}aphﬁlbbhg’-lfl}lndaml Hylohetoyyackta@a, 12a- di net hyl -
1 12, 120 0P ROSRRAY SR B LA s a AT s By ObgPagol . 1 yi
pr opanoatygjcadBalyIPRRhFBCEHIERbMYhIDSERNFALSLSRI |31 B dRRY- 1988 26 REh&ayI-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
20  f]indazol-1-yl methoxyacetate,
(1R,3a8S,3bS,10aS,10bR,11S,12aS)-7-{3-[(2-Amino-2-oxocthyl)carbamoyl|phenyl } -
10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate,

25 (1R,3a8S,3bS,10aR,10bS,118S,12aS)-7-{3-[(2-Amino-2-oxoethyl)carbamoyl]phenyl } -1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-

30 oxoethyl]carbamoyl}phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydro-
cyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate,



5I't should be noted that each of the chem cal conpounds |isted above
represents a particular and i ndependent aspect of the invention. The
present iwoentoamfiurt her provides a process for the prepassaeilonsshs a
conmpound of forrmula (I) or a pharmaceutically acceptable salt thereof as
defined above which conprises 10(i) reggting a conpound of formula (I1)

.3a 3b 45 6 wherein R,R,R,Rand R are as defined in formula (1), with a
conmpound of forrmula (I11) or an acid addition salt (e.g. hydrochloride

It) th i - : 0 15wher ei
! oS Bt o AR MRS (LR
repr esentosoetﬁ:quc)af%rﬁj(lﬁb:éhylm ﬁ(’[ﬁlo\l’orﬁethylgﬁﬁhhﬁl]@rﬁdﬂy@h ur-hgdrory-sri®adtang a

conpound of formla (1V) 2010/ 114471PCT/ SE2010/ 050354 26 ~ (RL )f|-) Lx5
X\ 2\ \\4ﬁillﬂetk3 M&p%‘ﬂ% X4 1%0& 1B, 1132.12%5  R1. R2, R3a, R3b, R5 and R6 are

as def | ”Q&rdd@cihﬁﬂmégéloéér&a[s‘@ﬂﬁ ?hﬁloFP@JP]%HL%Pg yfgrr gh#ld%te(\/) RO-CH(RL 1)-L,

where L represents aving group ( en atom and RO and R
are as defi &R,3a53b868110aR 10)S, 168, 15:(8)& P3-([€BR)Y- I-Iﬁgmaodemp‘dwha- of formul a
(V) oxocthyl]carbamoyl} phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-

10 oxocthyl]carbamoyl}phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1R)-2-Amino-1-methyl-2-
oxoethyl]carbamoyl } phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl }-11-

15 hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,2R,3aS,3bS,10aS,10bR,118S,12aS)-7-[3-(Ethylcarbamoyl)phenyl]-10b-fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl }-11-hydroxy-2,10a,12a-trimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-

20  f]indazol-1-yl methoxyacetate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-2,10a,12a-trimethyl-7-[3-
(methylcarbamoyl)phenyl]-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

25 (1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1R)-2-Amino-1-methyl-2-
oxoethyl]carbamoyl } phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-

30 oxoethyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-



(R1)rc----../.11X5 .02F1 X3 where n, X1, X2, X3, X4, X5, Rl, R3a, R3b,
R4, R5 and R6 are as defined in formula (1), 7.7 with a conpound of formula
(VI), HNRB&piowhet7ei n R and R8 are as defined in fornmul @CT/SE2¢1b)p503and
optionally thereafter carrying out one or nore of the follow ng procedures:
10 converting a conpound of formula (b) into another conpound of fornula
(I') renoving any protecting groups formng a pharmaceutically acceptable
salt. WD 2010/114471PCT/ SE2010/ 050354 27 an organic soI vent such as

et hanol %tra?ie%a %@;g@t}%&dﬁ 6i&§h{h%[]1€}%ﬂiﬁc|9a%lt— ﬁ-g%zt@r{&% 120 20C) to 90C

Pr ef er abl nis rre senc a base, e.g. an
al kal i rr&hﬂuloxgale&t ate such as pot assi um acetate. 5The process (ii) above is
conveniently carried out in the é n.organi c solvent such as

di chl or onet Nél?'néaslg{lb%-S&lH%RHQWéﬁ g}[ %We?'l n the presence of a base

(e.g. H 'o&b&h?ll)é%@’éaﬁn@fl]g? r%ﬁ#]-ég{[gﬂdli?&ﬁéthg@szﬁa %rl(} RS $]- H?E}ﬁégg @Cl'@%tléa-

sodi um car bonate or gen car at a’“tenpe e’in the

range sf r enmethyt-12x3aplted,5 7510, 100, 13601, 1201 2 ocess (iii) above is conveniently
carri ed

NN a1 sonreBi s PR S e S Bhab P S L hNeu et oy e

Advant ageousiy 328 3694PAd lmamgﬁsmzmyz e - Aniflo- 1-methyl-2-
2- (1H benzoFd] 1 2,3]triazol - é% {3[(]% t et rla?retnk[llsll I sour oni um

t et r af | uexodby aeban(loiol}mqeylkl ﬂb ﬂuoroe bf{é@elntogneélwlmgfgreﬂ] cerbosyl}pHur at om and
e TS LR B St omound o
PEIRIES G R R SR Ao REN
11-hydroxy-10a,12a-dimethyl-7-[3-(methylcarbamoyl)phenyl]-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

15 (1R,3a8S,3bS,10aS,10bR,11S,12aS)-7-{3-[(2-Amino-2-
oxoethyl)(methyl)carbamoyl]phenyl } -10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl } -
11-hydroxy-10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aS,10bR,11S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-

20 oxoethyl]carbamoyl}phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-10a,12a-dimethyl-1,2,3,3a,3b.,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl } -
11-hydroxy-10a,12a-dimethyl-7-(3-{[2-(methylamino)-2-oxoethyl]carbamoyl} phenyl)-

s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-
oxocthyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

30 tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-
oxocthyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-



XIA), wherein L s a |leaving group (e.g. a halogen aton) and RO and R are as
defined in formula (I). WD 2010/114471PCT/ SE2010/ 050354 28 Conpounds of
formul a (WP 20r0/misi7ah RS is ot her than hydroxyl nmay be prepsEedoloso3se£act i ng
a conmpound of formula (XIl1) R - 3a (XI) wherein R3a , R3b , R6 and Y
are as defined in fornula (X), with L2,H2SCH3 (fornula 5 XV), L2-C(0)-R10
(formula XVI), L2-C(0)-NH R10 (formula XVil), L2-C(0)-0-R10 2102 (formula
XVII1) or L-C(0)-S-R (fornmula XIX) where L represents a | eaving group 10 .

and Ris ' ' I In).. unds of formula (X being a
conpound t@?e@'%@%%‘f"?ﬂ%ﬁ’éﬁ%15?%&oxy|) i o V\,herei(n Y') i(s su?phur
V\n;]ay be prtﬁmlbedlyhtsocpﬁapéﬂﬁaiﬁ,%iha@hmb{élswl Jigkd d aggl-b@hmtdhlodyamfetai@r mul S (>k<l 1)
erein Y is_oxygen Wt rogen._su i de accordji ng to_ nethods known in
the art. Oor(rb%éﬁégb%fm?%ll?&%él%%qs))'1mﬂgﬁlé?li‘?m?’thyﬁ)§u](§%%g’é]éﬁrb%¥l?ﬂé'pr epar ed by
reactin R Ml : B 3b wherein R3a ,
g hgglgﬂgn@'énéa %imétB%W (8 @gh% %i{let%,l rlﬁlg%cﬁi/]:ph%nryl}

R and R6 s defined in for ethyl formate in

s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl 1,3-oxazole-4-carboxylate,

(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-10a,12a-dimethyl-7-{3-[(3R)-tetrahydrofuran-3-ylcarbamoyl]phenyl} -
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-

10 flindazol-1-yl methoxyacetate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-{3-[(2-Amino-2-
oxoethyl)carbamoyl]phenyl}-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

15 (1R,2R,3a8S,3bS,10aS,10bR,118,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-

20 {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-2,10a,12a-trimethyl-7-{3-[(pyridin-3-
ylmethyl)carbamoyl]phenyl}-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aS,10bR,11S,12aS)-7-{3-[(2-Amino-2-oxocthyl)carbamoyl|phenyl } -
10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-

s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-{3-[(2-Amino-2-
oxoethyl)carbamoyl]phenyl}-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

30 tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl methoxyacetate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-2,10a,12a-trimethyl-7-{3-[ (pyridin-3-



the presence of a base such as sodium hydride, in a manner anal ogous to the
nmet hod described in the journal article by Wiest, F. et al., Steroids, 68
(2003), IW0-20011144729 Conpounds of formula (X 11) cont aPRT/S§2@0/050354

car bon-car bon double bond in the 6,7 position may be prepared from
conpounds of fornula (XI'V) OH COON2OH & R6 - 3a (XIV) 5 wherein R, R and
R6 are as defined in fornmula (XII1), by introducing a suitable .3a 3b
protecting group on the -C(0)CH2OH group, followed by a dehydrogenati on

reaction I h 7 position, then

f ol | owed %@etﬁgﬁrﬁﬁﬂlﬁgﬁgﬁg ? ??ﬁg%%g&éin ’jflé?[’?zya by an oxidative

degr adat iteradeesgtiioenclopdnta[ S diuphealCt,2-Glindizeps-ybeicthgx gaktateed out accor di ng
to processes known i s of for a (1Vv). m be prepared

h . .10 Co
by Teactng <5R@Ww§t1@ssﬁ@m TR R G R e B A v | s
db
oot on e RofIERRADE- b kR Bkt e G AR TSl %%&%Sﬁwﬁhur ’
accor di n@,10s, lﬂe{thmd‘élykﬂldvﬁﬁa $b # B, |y, 10a, 105, 1AL ek 2aat i vel y, conpounds of

formula (I be i do rrrula XI1) in

uni oh v s oRAE S GhbuarCr B taf TR icliBh ned sbove,

fol ' owed by (1R368$ 589 NMR WOM@ISDM)Wsp{[(ﬂ@ i @aﬁfaﬁmrﬁyrrxhdﬁltpm oxygen to
sul phur, opti onaII wed by reaction with a conmpound of forrmula (XV) to

(150 20T kepusiiphensb. Ko (VG- hwéyomethmk)sp@mﬁﬂcaﬁborpfdbé@@k@s anal ogous
t t f | 11 VI | Xl
(a8 o OSSP e T R TPB 348,00 1) ana (X120 Are et ther

conmenCi adttadceangtitoabél en@df[@ 6Y&ﬁ1|phthb[1pwﬂ]uhdhzblhﬁ-yl pilopadfat, € or may be prepared
easily u5|ng known tec appreci ated by those skilled

T the art THAGHRAbS AT oo LB 09T [&%)s%ﬁﬁrhaWéknyrr@H ekt ai n
B
conpoundd, s, 35,Bb Ardul, 80,0 09, 10tai1,1 1 V2d-reead@bhyahoarrpepta] A6 jeasithge,2-t he renoval
of one o rf]ln azol Ilj y? 1 %Cotxlaggle 4-carboxylate,
15 (1R,3aS,3bS,10aR,10bS,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl } phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl 1,3-oxazole-4-carboxylate,
(1R,3a8S,3bS,10aR,10bS,118S,12aS)-7-{3-[(2-Amino-2-oxoethyl)carbamoyl]phenyl } -1-
20 {[(cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-
hydroxy-10a,12a-dimethyl-7-{3-[(pyridin-3-ylmethyl)carbamoyl]phenyl } -
s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl}phenyl)-10b-fluoro-11-hydroxy-10a,12a-dimethyl-1-
[(methylsulfanyl)carbonyl]-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
30 tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl cyclopropanecarboxylate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-1-{[(cyanomethyl)sulfanyl]carbonyl}-10b-fluoro-11-hydroxy-



groups. The protection and deprotection of functional groups is described

in "Protective Goups in Oganic Chemstry', edited by J.WF. MQm e,

Pl enum Prwe=0(01978) and ' Protective 10G oups in O gani c PEYISER@ES/0S0354 3' d

edition, TW Geene and PP.GM Wits, Wley- Interscience (1999). The

conpounds of formula (1) above nmay be ggnverted to a pharnmaceutically

acceptabl e salt thereof, preferably an acid addition salt such as a

hydr ochl ori de, hydrobrom de, 15trifluoroacetate, sulfate, phosphate,

acet at e, | gate .t nat 5, CLLT at e,

succi nat elwggga?gf%hﬁﬁlé‘?ﬁgﬁggiﬁim%ﬁ %’1&8@?%?%%?%géﬁlté‘gg‘fag%%‘ﬁéﬁ%{ The conpounds

of f or mulpanta[5),6jaashthda2rfimduttal-daylicyclapappicbitexglatet s t hereof may exist in
as_unsol vated for and the

| d, f e hydrated | 1B,
oresent | nvaIRSte B apEbRpe L1 5 Eien Do bEeetos rwiol GBprounds. of

formil a y}%ﬁgﬁlgﬂ??hﬁo@m&mﬁtg o&anahﬁ?ﬁgauggag@gt}gfﬂﬁydrb&y-.wi Il be

understo ventl on enconpasses Il geodnettic and
opti cal ilSefBa-dinjéthyt Y2Bi3g,3atd Dpil8dfensd,l bfi2fihe conpounds of forrmula (1)

and m xtures, thereof inclydi a es. The use of tautoners and
i xt U o5 HHEEE SRRLToPaH e G aEeb S-SRl ¥ bOwlRP P RpEHE P
Enant i oner i $§RJ3¥S,§BS’,1défﬁ,?@tﬁ(,@%fﬁidsgﬂqyam{gez-tﬁf% [Friddailcul arly
desi red. he conpounds of formula (1) and their pharnmaceutically

accept ablyélcedbng } pleongl) aldbiiory 1 Ay dreay ride ddeidoatthyl-1n particul ar as
nmodul at or, l.ucogoriicoi dar t tivity, t hus 30 may be used in
t he treat[frné?%ylglfl:%lanfﬁcarrég%ﬂ'g%gga%fgég.’aﬁofbogtlﬁ)étltlI’al\?glz&T seases of the airways

i ncl udi ngétraastnyasocl E16pdH Bg]&@ﬁm@m,@gmcﬂzbmgi facthoRYddetddd,Cc, extrinsic,
exerci se-i nduced, drug-induced gi ncl udi

-1 ng.aspirin WO o

2010/ 114471@@#3%%&@8@%@@@4113% %ﬁ$d-7h@A{[?$R)n£§é@@m0ahwrr@h§1ﬁhl-nduced ast hma,
both int ] ersi hil | n r causes of
o vy hy Jebb S p R A RGO By BB ET00 H8 S PR RO o D)
Br oncﬂi tilt@a,l_ﬂmdirm:ihjfi_gl,Q,Emﬁbimﬁ,landa,emgil hophii c br 9nc|hi tis; grrph?/sterrg;

ronchiectasjs; cystic fibrosis; sarcaojdosis; farner's lung and rel ate
di seases;t?tﬁ%iﬁff’élﬁ’g’éﬁﬁlPPQﬂtﬁ?ﬁi‘ﬁQb%&’_%'icf)]él;l‘?alzﬁlnb'}’lTnﬁ §}_/%9_,etaiteng| udi ng
cryptgeni c (iRBEQBb@,@O@é,Y@&UIS,?zaSt)ﬁi'-BpﬁgR 92-C'afnb§ﬁ%klp§%m lighneunoni as,

fibrosis conplicating anti-neoplastic t a?pya c I nfection,

i ncl udi nglicabendiiplesy - 1dbdlmspa i diyltoxgils { [y diokpethylimuifanylicafteoy]iens;
conplicat.i.o f nspl iQn; v Ltic and thronbotic disorders
of the | d%qg%g%?t’i%r%g%&?g%?%HQ?%%?E@%ZM on; antitussive activity
i ncl udi ”get%afd@@éh?_@fﬂcyélﬁ?el@é{B,f6ﬁPf_[Hpﬁth6PHQJi']iﬁ’c&_%@lc1-%I Sdpidake, i nfl ammat ory and
secretory condifions of the airways, and iatrogenic cough; acute and

chroni ¢ rhi hiRi3eSBhEI0eh, PR, hl 1l 24S9- Bl [CHehlodamoyinyrplidionbt or rhinitis;

perenni al_and seasonal, akleragi ¢, rhinitis iB¢cluding rhinitis nervosa (hay
fevery; ﬁ'lscgrﬁ’oﬁﬁ‘lf/ﬁggbs@lbafgut? %(i\llihygfox?'nli)gt:l?%ihmletﬁ ‘Ldi ng the comon col d,

and i nf egirh@nyldiléanlyDcarbsii]-aR®, 3o, FyN6 Yt 1020 0aMi0bUS, 121 12k} uenza, coronavirus
(i ncluding SARS) and adenovirus; 152. skin psoriasis, atopic dermatitis,

cont act derasaeahyRocyelopridp Gdnapbibat birdlierszaki o Seopangaf. del ayed- t ype
brper sens, SIS IRSFHI SR, P S 98 IR S pfgheLL ol
at r ophi cg]]cpyponds preenghnlg f [€nyaaompthgRsuifasgl]cabahyl Jil 8le-Oudro- Liphgdrexyt hemat osus,
Penphi gus,, RSTRN 9R11% 23 30.3b.4,5.7,10,10a,10b.11,12,1 2a-tetradecahydro-
cyclopenta[5,6]naphtho[1,2-f]indazol-1-yl propanoate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
30 tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl propanoate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-7-[3-(Cyclopentylcarbamoyl)phenyl]-1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-



epi dernmol ysi s bullosa, urticaria, angi oedema, vasculitides, toxic
eryt hemas, cutaneous 20eosi nophilias, alopecia areata, male-pattern
bal dness,wBwemtt1s473yndr ome, Weber-Chri stian syndromne, ePg¢TISEnwo0/081354 f or ne;
cellulitis, both infective and non-infective; panniculitis;cutaneous
| ynphomas, non-nel anoma skin cancer angsother dysplastic |esions;
drug-i nduced di sorders including fixed drug eruptions; 3. eyes:
bl epharitis; conjunctivitis, including perennial and vernal allergic
conj unct iy t roi ditis;
aut oi rrrrunle2 $ 5%32%%? (rb Il/deé%)(rbaﬁ ﬁ ik tet?r g?ecgg}?&srgé}’ & e&%ﬁ’gh?‘?mﬁ he retina;
ophthalnﬂpn&ubhm%mgnmgmsmﬂpathetrc ophthalnltrs sarcordosrs i nfections
i ncl udi ng vi , fun g baCtQé%§> %enltourinary nephritis
i ncl udi ng"f'R wrtttrca yarr&ptj lsralizp me.ﬂrﬁireo nephrotic syndrome; cystitis
i ncluding acute and chronic (interstitial) cystitis and Hunner's ul cer;
30acute and chronic urethritis, prostatitis, epididymtis, oophoritis and
sal pi ngi tlf mouldhwtu)tedﬁagﬁ qaich b§theRbymonl edmspaiindehsge] alBve ctprkenthyesfanaiaron
(both naled§H% (gp 2010/114471PCT/SE2010/050354 32 5. allograft
rej ecti o™ PENdsALSPRT 9A S R8I ng, for exanple, transplantation of
ki dney, heart, liver, lung, bone nmarrow, skin or cornea or follow ng bl ood
t ransfusi on; or chroni ¢ graft versus host disease; 6. other auto-inmune
and al | erT@recpr@petdndem@nrfmhqn@rm@dqsraaun@rsequ tleﬁrpﬂqpartarl@ of arcrqmmné OSboweI
syndrone, us er t hemat o Si S not o
Chyr of o 1P S ATbE phEHEEAMEIR: 3R s ik aFRFLBRLS pal RRPHERS
|d|op@th(gr&mﬁﬁ%begy@@@ﬁﬁﬂnﬁnﬁmapu)a eosi nophilic fasciitis, hyper-IgE
syndrone, anti phospholipid syndrome and Sazarx4syndrone 7. oncol ogy:
treatment of common cancers incl uding pro%ﬁgﬂe breast, lung, ovarian, 10
pancreatic, bowel and colon, stomady, apd _lydai n tumors and
mal i gnanci es af fecting thﬁobone mar_r o » ng fhe | eukaem as) and

JHold g K

| ynphoproliferative systens\, such g§ and non- Hodgki n' s | ynphons;
i ncluding the prevention and : :metfastatic di sease and tunour
recurrences, and paraneopl asti sH and, 8. infectious diseases:
virus di seases such as genib .-eomon warts, plantar warts,
15hepatitis B, hepatitis C, “Yherpes si:nplex virus, nolluscum contagi osum
vari ol a, hunan i mrunodefi ci ency vrru$$Trﬂ\0 hunan Bﬂpillona virus (HPV),
cytonegal ovirus (CW), varicella zoster virus (VZV) rhinovirus

2"t ober CUIBERE R o cdba “f'el#‘enz""w?@rﬁ'ﬂfé%%‘%@% o Srmpfige e ="
d II
crypt ocole g0 of WEARs sBuRERSAR S LR AR carﬁﬁrgaq@ryp?“fsﬁif.eé?és.SS

hi st opl asnosi s, toxoplasnosis, trypanosdreNHnfection and |ei shmani asis.
Thus, the present invention pr wrdes a/conmpound of formula (1) or a
pharmaceutically acceptabl e sa ee as hereinbefore defined for use in
therapy. 25 In a further aspect, pr. enE i nvention provides the use of
a conmpound of formula (1) or a ph)éﬁgf "Ral |y acceptable salt thereof as
her ei nbef ore defined in the manufacttre of a fHbi canent for use in therapy.

30l n the context of 4h esent, speci fication, the term"therapy" al so
i ncl udes whsrap hng)aZtS 'Xq §Q § X4an(F1) X% are as defined in formula (D); or iad

(i) when R represents -C(O)-Y-CH(R )-R and Y represents a sulphur atom, reacting

a compound of formula (IV)



unl ess there are specific indications to the contrary. The terns
"therapeutic" and "therapeutically" should be construed accordingly. WO
2010/ 11447 0RCIV1ISEZD®10/ 050354 33 Prophyl axi s i s expect ed PCo/SBeo1p@sa3scul arly
relevant to the treatnent of persons who have suffered a previous epi sode
of, or are otherw se considered to be g increased risk of, the disease or
condition in question. Persons at risk of devel oping a particul ar di sease
or 5condition generally include those having a fanily hi story of the

di sease or condition, or those who have been idepiHfig§ by genetic testing
or screening to be particularly susgﬁgtible tOHAP Je @pi ng the disease or
condition. In particular, the conpo e_avehnti on (i ncl udi ng
pharmaceutically acceptable salts) 'OCﬂﬁ ' d1e treat nent of
asthma {such as bronchial, allergic i gxtri'nsi c or dust asthng,
particularly chronic or |nvet-' of éxanple late asthma or

ai rways hyper-responsi veness)y,, triicti ve pul nonary di sease
(COPD) or allergic rhinitis. TNe i al so provides a met hod of
treating, or reducing the rj sk/ of, an obsgructlve 15ai rways di sease or

condition (e.qg. asthgg mhlch cd%prlses adm nistering to a patient
in need thereof a th 3 i cal 1% effective amount of a conpound of formul a
(I) or a pharnaceutlcaIIX ccep %2 salt thereof as hereinbefore defined.
For the above-nentioned thé apéﬂtlc uses the dosage adm nistered will, of

course, vary 20 with the conpound enpl oyed, the node of(éﬁnlnlstratlon t he
treatment desired andist he di sarder isndpgated. Fpr exa the daily dosage
of the corssimdXofX t Ke: Knventd oR, » R » Rnhdl etnd %Veﬁéd%leﬁﬂ%f‘?%( I}.r om 0. 05
m crogranms per Kilogram body wei ght (j;ijg/kg) to 100 m crograns per kil ogram
body wei ghth { capmpagind oAleraruﬂmW)vB?yCH(Rf IHhe whoredotapdesests adiedvirigsgrenett.or al | y,
then the daily dosage of t he ﬁonpound of the invention may be in the 25
range erfhaﬂbg@ﬂamnﬁ:)ramg rmldrm akd dsogpfiand bofdymwai(@htor(j i g/ kg) to 100
mlligranms per kilogram body wei ght (ng/kg). The conpounds of forrmula (I)
and phar rfag ecHctiog b cympowehdfabimeuls &Vi)s t her eof nmay be used on their own but
wi Il generally be admnistered in the formof a pharmaceutica

30conposition in which the formul a ah§ conpoqulf.lts(actlve ingredient) is
in association wth a pharnmaceuti cal thbfle—atf uvant, diluent or
carrier. Conventional procedures for 3N ang; preparation of

sui tabl e pharmaceutical fornul ation

i d§ gd 11y WO
2010/ 114471PCT/ SE2010/ 050354 34 f¢ enhI 'Prar maceuticals - The Science
of Dosage Form Designs", M El Ad Li vi ngst one, 1988.
Dependi ng on the node of adnlnN' Oy e pharmaceutical conposition
wll preferably 5 conprlse fr 0. 05 to 99 %wv (per cent by weight), nore
preferably fromO. 05g%8 still norR’ “preferably fromO0.10 to 70 %,
and even nore prefer ﬁ\#ﬁonlo)éb to 50 %, of active ingredient, al

per cent ages by wei ght bex3 basé@\ otal composition. The present

i nvention al so provides AQ% arngcelr? cal conposition conprising a conpound
10of formula (1) or a phar ceutlcally acceptable salt tYibreof as

herei nbef ore defjned kn 4
where n, X , X, X ,X X R R R R R andR are as defined in formula (),

with a compound of formula (VII), HNR R , Wherein R and R are as defined in formula
(I); and optionally thereafter carrying out one or more of the following procedures:

10 e converting a compound of formula (I) into another compound of formula (I)
e removing any protecting groups

e forming a pharmaceutically acceptable salt.

Process (i) above is conveniently carried out in the presence of an organic solvent such as

15 acetic acid/water mixture at room temperature (20°C) or, alternatively, in the presence of



association with a pharnmaceutically acceptabl e adjuvant, diluent or
carrier. The invention further provides a process for the preparation of a
phar macewOcalo/aetrposi tion of the invention which conpriPSESERIIRIONGSA
conmpound of forrmula (I) or a 15pharmaceutically acceptable salt thereof as
her ei nbefore defined with a pharmaceuthgal |y acceptabl e adjuvant, diluent
or carrier. The pharnmaceutical conpositions nmay be adm nistered topically
(e.g. to the skin or to the lung and/or airways) in the form e.g., of
creans, | Ut i oal and dry
powder f g‘? o dg? I %rll\ée?w?l%?l%gfg%ﬁ)?le# EE %rrﬂﬁr%lf@{el %r%fé@{hﬁg% 8&1‘15% t%%%é@lr?:e known
as the Turtrahad e0C.) Prefiralgy sherdactadd i¥ caicd ouby tBE pres@@iiont heatigoam i n the
formof tablets, capsules, syrups, powders or granules; or by parenteral
admi ni st edtalignctilacetate ush as potagsiusn aedtate. sol uti on, suspension or enul si on
for injection (including intravenous, subcutaneous, intranuscul ar,

i ntravascul ar or infusion); or by rectal admnistration in the 25form of
supposi t dic@soceb¥ (i) pbuves codrenichdl camisd dndinphepeturncz efatbraniersorehts of t he
conmpounds aof the invention (that JIs unds of fornula (1) and

) i conp

phar macedt¢ta fighlarometans) ¥ Qv@f‘éhxlf%mé@ﬂé)e Fergetone Huthe presersedd abgsor al or
nasal in 002 i i i [r I 0
i vi ded. haPTRa G kL e b SRR, R L R et er
of | ess tsbdinmlid dndgehearonas) 4tia ttitiperaaine imnthy rdige Stosp dodedmpie, 259 apel | ant
m xture with the assistance of a dispersant, such as a C8-C20 fatty acid or
salt thePréof, (for exanple, oleic acid), a bile WO
2010/ 114471PCT/ SE2010/ 050354 35 salt, a phospholipid, an al kyl sacchari de,
a per?luorinated or pol yet hoxyl ated surfactant, or other pharmaceutically
accept ablpeodtss @iy shant is conecriompotantsd aft il te prévéasd ofan orgahi@bsdeenduch as
adm ni stered by neans of a dry powder 5inhaler. The inhaler nmay be a single
or a nul t-Nagseriophigthyfamigafohgganyde.at poshiempsatyst dvartipesoondiet i nhal er.
One possi i bt 1ol i he fq_ j Y b und, of e i nvention with
a carri ercms1 lz)rgagﬁgte%l&garffsggéﬁ%lie?ﬁg%%gég d]ﬁpgf?ﬁﬂg%mggﬂ/galé% ari de, a sugar
al cohol , tarananiotiiseuropoiny @irafli@Sboaebl e carriers are sugars, for exanple,
| act ose, gl ucose, raffinose, nelezitose, lactitol, maltitol, trehal ose,
sucroSe, mannitol; and starch. Alternatively the finely divided conpound
may be CoaleEnBYuRRIreim IS ANEGe pr B@re@@ﬁ@@arctiﬂg Xt BolRYofEb &I R EX)
di spensed into hard gel ati ne capsul es, each contai ning the desired dose of
the active conpound. 15 Anot her oossibikﬂqycﬂé)tMWbrocess the finely

G o’lduriRhg the inhal ati on procedure.
he dgug reservoir of a
As t he Tur buhal er(r) in which a
dosing unit neters the desi Mi"ch Ts then inhaled by the patient.
Wth this system 20t he acti enfH with or without a carrier
substance, is delivered tg=he iert . For oral administration the
conpound of the invention may be adﬂjxed with an adjuvant or a carrier, for
exanpl e, |actose, saccharose, sorbiR6l, nannitol; a% tarch, for exanple,
potato starch, corn starch or anylopectin; a celluldse derivative; a

bi nder, fg{. &% Wéﬁeseﬁ%l a%td-xglgencgr sulphur atom and R3a, R3b, R5 and R6 are as defined

in formula (II), with a compound of formula (V) above optionally followed by reaction

Thi s spheroni zed powder
mul ti dose i nhal er, for exa

20 with an amine of formula (XI), R9-CH(R1 1)—NH2, to obtain compounds of formula (II) in
which R” is -C(0)-Y-CHR )R’ where Y is NH, or with R -Y-CHR ' )-L" (formula

XIA), wherein L1 is a leaving group (e.g. a halogen atom) and R9 and R11 are as defined in

formula (I).



25pol yvi nyl pyrrol i done; and/or a lubricant, for exanple, nmagnesium
stearate, calciumstearate, polyethylene glycol, a wax, paraffin, and the

| i ke, anowoOher/aepressed into tablets. |f coated tabl ePSTSERWOHNISS ed, t he
cores, prepared as descri bed above, nay be coated with a concentrated sugar
solution which may contain, for exanpl gum ar abic, gelatine, talcum and
titaniumdi oxide. Alternatively, the tablet nay be coated wth a 30suitable
pol ymer dissolved in a readily volatile organic solvent. WO

2010/ 114471PCT/ SE2010/ 050354 36. Fars t he preparati on of soft gel atine

capsul es,CaMOUBEHIGHAUIBHXY Hewhish dntip ethenipn Brdioyrl ReGb&Pepcd 8¥ exanpl e, a
veget abl e oi.l or polye en ol . Hard gel ati ne capsul es may contain
granulesrﬁF“PﬁéC8§Wﬁ%ﬁh§*ﬁ§?ﬁ6?%ﬁ§her t he above-nenti oned excipients for
tablets. Also liquid or semsolid fornu ﬁttﬂ@g_quthe conmpound of the
invention may be 5filled into h@gd gel ajl ng ceﬂ§ules. Li qui d preparations
for oral application maydi¢ in the of \syrups or suspensions, for
exanpl e, solutions contaijning t of—tRie i nvention, the bal ance
bei ng sugar and a m xture™& , glycerol and propyl ene glycol.
Optionally such liquid 10pré¢ ontain col ouring agents,

fl avouri ng agents, sacchar.in car boxynet hyl cel | ul ose as a thickeni ng
agent or other excipient®known to:those skilled in art. The conpounds of
the invention (that is, conpounds gfafornula (1) and Eharnaceutically
15acceptabl e salts thereof) may al so be adni ni st er é§) n conjunction with

ot her conpoundssuse feor the treatnent of the above conditions, The

i nvent i oVRCEAR Bf orfe 1 Br eper pEs a3dsEngehindaimila 4K ofith h e EsS e fepeia a
conpound of the invepjion or a phagnaceuticg conposition pr fornujation
conprissi RgV R leohffduRd dormte X20).nk et OoANH-& affoimileeYBH lcoht@r-Peht |y or
sequentially or as a cogbined pﬁpparation w t h anot her therapeutic agent or
agent s, f(furmuhkeXVi@edrneHC(0)-Sahe @i B1Xf whére [C aagtetdnansichviag @tbupl n
particular, for the treatnent of the inflammtory di seases such as (but not
restrict%gdpd?k@gqggﬁgphqbqnghqbritis, osteoarthritis, asthma, allergic
rhinitis, chronic obstructive pul nonary di sease (COPD), psoriasis, and

i nfl ammat ory bowel disease, the conpounds of the invention may be conbi ned
with the foll owi ng agents: non-steroidal anti-inflammatory agents

(her ei nafGeeipoNbad dBfprvmia (M) Kigeimpn eaapagidiof €oreyutd @X)ox wgdctiaRe i Pdrdxyl) COX- 2
i nhibitors whether applied topically or systemcally (such as piroxi cam

di cl obenadergd Ypnopilpnir maydiedsemuehbasactagy oscerespdidingqmmiued of fermupr of en,
ket opr of ngd i buprofen, fen tes such as nmefenam c acid, indongethacin,
sul § hdac O Aetsh TR et SIBTaHEReS SR 28 o RefE R budeneknail ot afes
such as aspirin); selective COX-2 inhibitors (such as WD

2010/ 114471PCT/ SE2010/ 050354 37 nel oxi cam cel ecoxi b, rofecoxib,

val decoxitempoynds elcloxnila (K& adesdin Yarrdoxaeer imepRr bycpatddlyocetpgenase

i nhibiti régmniotﬁd Cff%%(rinuﬁ(ﬁﬁ'i‘)ors (CI NODs); glucocorticosteroids (whether

admi ni st éred %y ?oplca , i ntranmuscul ar, intravenous, or
intrasarticular routes); nethotrexate; |eflunom de; hydroxychl oroqui ne;
d-penicillam ne; auranofin or other 5Sparenteral or oral gold preparations;
anal gesi cs; diacerein; intra-articular Kh¢;:§b s such as hyal uronic acid
derivatives; and nutritional L 4k @id gl ucosanm ne.

R (XII)
. 3a _3b 6 . . .
wherein R™, R™ " and R are as defined in formula (XII), with methyl or ethyl formate in

the presence of a base such as sodium hydride, in a manner analogous to the method

described in the journal article by Wuest, F. et al., Steroids, 68 (2003), 177-191.



The present invention still further relates to the conbination of a
conpound of the invention together with a cytokine or agonist or antagoni st
of cyt okiwe 2buwvias47on, (i ncluding 10 agents which act onPcyiSeRimesssgnal |ing
pat hways such as nodul ators of the SOCS system including al pha-, beta-,
and gamma-interferons; insulin-like gregth factor type | (I1G--1);
interleukins (IL) including IL1 to 17, and interl eukin antagonists or
i nhi bitors such as anakinra; tunour necrosis factor al pha (TNF-a)
i nhibitors such as anti-TNF nonocl onal anti bodies (for exanple infliximab;
adal i rumab, and CDP-870) and TNF receptor 15antagoni sts including
i nunogl c(mmhh Iidundpd)iétbuh?lal(llxﬂm):ctbnaﬁnlﬁg amgfb@&-mbl)boﬁmidubb%ﬁ@[remﬂ I6|a7rposi1t&ing ht
agents such as pen yfylline n ition the invention relates to a
conbi nat iy R I”@“E@ﬁ%ﬁ@ﬁ@“ﬁpu?ﬁ%ﬁqﬁvgﬂﬁﬁ%h:thh a nonocl onal anti body
targeting B-Lynphocytes (such as CD20 |t@@KﬂﬁQm4 MRA- al L16R 20 and
T-Lynphocytes, CTLA4-1g, HuNthil 15 . 1T pQﬁgb invention still further
invention with a nodul at or
of chenokine receptor function 4.4 ant-agbni st of CCR1, CCR2, CCR2A,
CCR2B, CCR3, CCR4, CCR5, CCpR8 3/ CCR9, CCR10 and 25 CCR11 (for
the CGC famly); CXCR1, CXQ CR4 and CXCR5 (for the G X-C
famly) and CX3CRl for the 2 'Iy The present invention further
relates to the conbinati©@n of~a co i
of matrix netall oprotease (MWs), g3re., the stronelysins, the
30col | agenases, and the gel ati nases, as well as aggkBOanase; especially
col | agenase-1 (N\VP-3pl), ol | agenase-2 (MVP-8), col|agenase-3 (MWP-13),
st rongél ygyherein 3)and Ra@roasidyimed 47 fopawladEi i ). dyosoebyings: sitablgel ysi n- 2
(MWP-10), and stronelysin-3 (MW-11) and MW-9 and MW-12, including agents
such as gootyaingl drowgn oTthe 46 O3EH OHrpreunt, ifdiovatdi Uyl a da]mytifmgenart@haéa&ﬁonmo t he
conbi nati on of a conpound of the 5invention and a | eukotriene bi osynthesis
i nhi bi t orfornba cabenyedandeulls b ini thabhinositionr then fqllowxdmémgéale)éthe\/atl ng
protein ant agoni s uch as I ABT-761; Ieu t epoxal i n;
Aobot t - 79176 o APARLEL,ER Paa Bl B Bl RRo h afl §itkBR e
al kyl sul fheim@rsagdesd ot Beddkdih@td protdsydsatenalihyigh azones; a
met hoxyt et r ahydr opyrans such as Zeneca ZD- 2138; the conpound SB-210661; a
pyri di°nyl - substituted 2-cyanonapht hal ene i 0o conpound such as L-739,010; a

2- cyanoq I ne
comound i B8 CRRBRR A RHE Ao mien bR oY TP b OGRS (Bim AR P OF
further rdeﬁﬁftdaeﬂaotve ut which Oflis baydeanwidf a eompnmdmﬁ dorafuld ﬁH) hndefiicd @ahownd a
receptor g»tagonlst for |e (gtrlen %h , , LTD4, an? LTE4 sel ected
from 15t A&l @aﬁgqnsw%ﬁy qunh%lrﬁ% f@tCﬁP&eﬂ OOxygEh o tvg 51| 392;

am di no %E&HQMggénéﬂﬁﬂsﬁ&m%@§ﬂ%§gﬁ90 benzoxal am nes such as ontazolast
benzenecar boxi m dam des such as BIlL 284/ 260; and conpounds such as

zafirilsukast, abl ukast, nontel ukast, pranlukast, verl ukast (NM&G?Q)

RG 12525, 45 | ukast 4571 BAY x. 7195. 20 t
Cvent orélgrﬁlﬂ%wve?y ??rﬂééu%ﬁEPﬁfOé@gf?Yh@axgﬁ%ma o Sl E SRt i Tt e
i nvent i ofo@mfa BXANRSPIeK ve$d 8hase witREonpdihd of RIrmBHCINIAS ®fined above,

nethylxanthanlne i ncludi ng theophyl | ine and am nophylline; a sel ective PDE
i soenzyndollgwgddt @ﬁctlwlduhﬁogenmldﬁhﬂm leYer Yafopniysen torsubithurhe i sof orm

PDEAD, Orolga?nalfli/l}éﬁoxge({ %pegath% vg%tl%?ﬁ-é_rrrllf)ogl{(fs rrnula \(ﬁ% Itoo&Ilejr ther relates to

t he conbi AVent
20

Compounds of formula (VI) may be prepared by processes analogous to steps (1) and (ii)

above.

Compounds of formulae (I1I), (V), (VII), (XI), (XIA), (XIV), (XV), (XVI), (XVII),
25 (XVII) and (XIX) are either commercially available, are well known in the literature or

may be prepared easily using known techniques.



and a histamne type 1 receptor antagoni st such as cetirizine, |oratadine,
desl or at adi ne, fexofenadine, acrivastine, terfenadi ne, astem zol e,

azel asti &0 20viaegbast i ne, chl or pheni ram ne, pronet hazi reT/SEy@biozi3ne, or
m zol astine; applied orally, topically or parenterally. WO

2010/ 114471PCT/ SE2010/ 050354 39 The preggent invention still further relates
to the conbi nation of a conpound of the invention and a proton punp

i nhi bitor (such as oneprazole) or a gastroprotective histam ne type 2
receptor antagonist. 5 The present invention further relates to the

conmbi nation of a conmpound of the invention and an antagoni st of the

hi st am ndt Wilplee dppraiapt by thodhskilpsdemaehd ait thae it tho pravesdel of the tphsentr el ates to
t he conbi nati.on of .a_conpound of the inventjion and an al pha-1/al pha-2

adr enor edB{EPN SR é&ncwa@iéw PRt 3 Y§WL@W%§E‘?%’S oG aPRECIS Y as

propyl he yl
pseudoepﬁggiFﬂgyrﬁ%g%g¥g%Pﬁggﬁ$é$&%ﬁlggpggﬁgglg%%?gégﬁﬁgggﬁgﬁgg%ﬁforide,

t et r ahydrfozolla (¢ nfaydnodind, et ardegprogyriabeeagz dici mmokhaldy ooh bomiodeprotecam@z ol i ne
hydr ochl ori de or ethyl norepi nephri ne hydrochl oride. 15 The present

i nventi o ¥t her relates to the combination of a conpound of the invention
and an anticholinergic agents including nmuscarinic receptor (M, M, and
MB) antagoni st such as atropine, hyoscine, glycopyrrrolate i pratropium

br om de, Tthueqmrcvtgcpnqmmndrd@mo@@tlomaf funomtmlrgmUQmso@scrmedem i’é@tﬁﬁefecﬁroups n

t el enzepi Pr S in IgQnAst 1 | fur her S

conbi nat |d(;r am ae%ltl)sn%’oﬁﬁ kfy fﬁgﬁﬂﬁvgn%l? P|lengnd es%(elg) Zﬁ) %@ ht 965 g%t or

agoni gt (Graﬁlbsudlmgaxhetsgnmeﬁgpfbédlﬁ@bws}réené)anatpo@ MisSWusopirRRal i ne,

sal butamol, fornoterol, salneterol, terbutaline, orciprenaline, bitolterol

mesyl at e In@rcisnendPBbl , or a chiral enantioner thereof 25 The present

i nvention further relates to the conbination of a conpound of the invention
and a chronone, such as sodi um cronogl ycate or nedocrom | sodium The

pr esent iﬁh%enﬁipomndsw’ftfdﬁmulﬁ d) ab®@e rhay bd@neonmdai tnatpmﬁnm‘euﬁcan‘.lgmpmpmblof t he

invention with t hat, ul a nucl ear hor.none ceptor such as
PPARs. Vit 915189 Ma 17ai> ggfgw%@%wclaes ﬂrh@(%ais@%% hy o Fﬂni“é}ﬁ still
further rﬁh@ér@e?ce?a@e tsﬁﬁat? %ﬂ&kﬂ?&é QABRAE, AP kiR, | RMEDLIRR, t 0get her
wi th an i nmunogl obul i n g preparation or an antagoni st or anti body
nDduIatlmgnhgwt&umnmunosdmhlaﬁhwmmumhgﬁnébnmﬂﬂuam$MQh@mud|zunab) 5 The

present invention further relates to the conbination of a conpound of the
i nvention and another systemic or topically-applied anti-inflanmatory

agent, sugR 8 Ipbﬂr?ds'df%’ﬂnﬂﬂ Ay aid plemYSduk¥a i&éﬁ%le sdts tRéreHOmgly cditifr anol

or calcipotrio The present invention still further relates to the
conbi nat isekyastl, fr @Xﬁmda hudrgfedt #sevélbanwsabvietsd faimeh, eadribic pagscatrigvettion
anlno%alkc&hgggssa % %yghaﬂgékdlne such as sul fasal azi ne, nesal azi ne,
bal sal’aziU& "&hed o1 saF a2l net aﬁﬁllnnunonndulatory agents such as the
thlopurlnes.

Compounds of formula (I) are capable of existing in stereoisomeric forms. It will be

understood that the invention encompasses the use of all geometric and optical isomers

(including atropisomers) of the compounds of formula (I) and mixtures thereof including
25 racemates. The use of tautomers and mixtures thereof also form an aspect of the present

invention. Enantiomerically and diasterecomerically pure forms are particularly desired.

The compounds of formula (I) and their pharmaceutically acceptable salts have activity as

pharmaceuticals, in particular as modulators of glucocorticoid receptor activity, and thus
30 may be used in the treatment of:

1. respiratory tract: obstructive diseases of the airways including: asthma, including

bronchial, allergic, intrinsic, extrinsic, exercise-induced, drug-induced (including aspirin



The present invention further relates to the conbination of a conpound of
the invention 15together with an anti bacterial agent such as a penicillin
deri vati WeQ 2210t1g47acycl i ne, a macrolide, a beta-|actam pPaTiSEe@pospisfol one,
metroni dazol e, an inhal ed am nogl ycosi de; an antiviral agent including
acyclovir, fanticlovir, valaciclovir, gﬁnciclovir, ci dof ovi r, amant adi ne,
rimantadi ne, ribavirin, zanamavir and oseltamavir; a protease inhibitor
such as indinavir, nelfinavir, ritonavir, and saquinavir; a nucl eoside
reverse t) hamlb%gﬁ@e@ 004 Bl fa g&’mﬁh@%ﬂ{ (RnaRidiand ATLUE Dror ai
stavudi ne, zal citabine’or zidovudi ne; or a non-nucleosi reve

transcri ptaseick,Hnt bilicd casuchf @svayeipesispensdrenedsastiro®io Dbstilvevp pelslfmhry
invention still furt relates to %he conbi nat i on_of %ﬁ%npoun of the

i nvent i oSSR @QPA?)dFWQ@E&I%‘Fm%éh‘E celinun 284 cosirophiq hfpraiatin éMPRYSSBker , a
bet a- 25305 RARLRSEPLRfic hb%l&eﬁarccﬂ&‘os%%ﬁ{e?’@% éth%ﬁ{efd' d(]&a?e@zy”e (ACE)

i nhibitor, an angiot'ensin-2 feceptor antagoni s I'i'pid | owering agent
such as @yptrad:nsmvui]y pachmbmigs;dpngafibmodis) mthdlngfcrjzptmgnmccﬁlbtbsmp mbkolitogy such as
pentoxyfy line; .thranbol ytic, or..an ant i ul ant s | at.el et

D o0r coxt [P BBEBRE RS uraRbiady T Corp B At r TS FuraBeie o't he
conbi nat icARNY infecHBANANNGINE tubdch@ild VAT ds Pt o ARGis AnFDRABAMBEI iBkeHoRS an

ant i depr essant (such as sertraline), an an? Par ki nsoni an drug (suUch as
depr eny| complepins pbhing |tna0$réant@imnwwubﬂl@andathmmucrdnﬁometrs)of hadungas

sel egi ne %ncd VI\D g%lO/lr%.lléél?%PCeT/ IlelZOlq{tQSOlBg%ctl ity el gfnl Itpe mht OP

i nhi bi tor’ %ﬁ%hugs Sar rﬁny%r? PR B torY 4 4%ﬁhn1H‘ Pe ﬁbE ake 1 nhi bi t or,

an NMpA ahicagOsiugh ,as@ciate@iqmmﬁlﬂagm@@,ana sEQpB Rdapas bsﬂleqtmfaps iapki bi t or
of neuronal nitric oxide Sént hase or. an anti-Al zheinmer's drug such as
€

donepezi liatrageyissonghiagate apg shionis tiiteorclpdingihiitisgredigregméase omg | i ne or

metrifon |
Combi nat | AR aﬁi%ﬁ% SR ahis) RAE AL Ml A IREAE PRI B P by, oy
of acut e fever haghpelypadis) acstd @habmf@tlme ntchalingytho comeatonmoét, ahd infetion nige
anal gesic (for exanple.an. op |o or derivatiyve thereof car bamazepi ne,
phenyt oi f0 'SBEHAM W&Fﬁ%ai é(’crés GPF'S‘/ ﬁPanF‘Wéuscﬂncé‘i‘ﬂé% géﬁ% 1&@%&’8@?&1‘%
agent s, HPALRG %ﬁﬁﬁkm 5d@m£a%s SdoffRt &@hlaaﬂg br bt & 6Ly dARHE R es, The

pr esent |nvent| n further relates to the conbination of a conpound 6f the

i nvent i orand dglayd:detypvxﬂwp\erwnpmwamrwabmy pbytot api peitddermptpis; ecbofihneicudi ng

i nhal ed) | oc anaes efic ent s ocaine or_a derivati t her eof
15 A compstats: SRt by puBrOTRyReE aliun 1EPETS S uSen i iB o ron w ¢ h
an anti - Qgh&eRuAS kRinaGRBId, et RehaBaa! p e@ﬂﬁi% Sfeléiﬁblﬁ igal oxi f ene,
or a blp%%s%ﬁonate sac as aleﬁdrgﬁgfén 20The preseﬁlmlnvent?%n stil
further reeldatre@lym@bvlrkasacwbﬁrmangined@maavaﬁwadtomc arytbemnasy ewahemist oget her
with a: rLyptase inhibitor; el ety acti vating f
ant agonl Sp Qm?li)ﬂﬂ@ S, alﬁpem ay ta rnale rpaltt% Por?g&neeis]sztSWgetﬁ %iz__n)drong \ﬁct%er Chgl(s % | MPDH
i nhi bi torsyndrumep&pmnﬁﬁnmfoe@uj @lluihi, Dothoih fecting huthdigincfivd, ant agoni st ;

(vi) cathepsin; (vii) kinase i nhibitor such as an inhibitor of tyr05|ne

ki nase ( PaBHCE#isgukancpyslymphpmasp nonmrelanona Sesaes @doshqrdymigstisr | mat i ni b
nesylate i nhi bitor of a MAP

ki nase sﬁc &5%38@{ &Gﬁ%g%%gﬁgbgﬂggggaﬁﬂggra@ & or IKK), or a kinase

i nvol ved 3i.n egzed blepymhts r:@gummvltmnn(chmlu:dg Esermia yhd Nerdelpamc@nboﬂgumms;a)s

e T e
(xi) Xantd@o?@er@%ff&%ﬁg tﬂerkléhﬁ)é to@fltzhafnﬁﬁs AR Es R B 'ogﬁ’t!halnﬁgs (Xtdoidosis;

uricosuric agent exanpl e probeneci d, sulflnpyraz ne or benzbromarone;
(xiii) gmdhﬂhnh@mmmmegsedrémagbguébaﬁﬁmﬂ) t ransf orm ng gromﬂh factor
(TGF13); (xv Iate et erlve row h ) f broblast
growth f é‘ct %Jtrlnggyaﬁﬁﬁ)qgltgég ](]:(%Pg H}tgrs téagtand gfomerul hep(hrl\{ls nep rotlc

syndrome; cystitis including acute and chronic (interstitial) cystitis and Hunner’s ulcer;
30 acute and chronic urethritis, prostatitis, epididymitis, oophoritis and salpingitis; vulvo-

vaginitis; Peyronie’s disease; erectile dysfunction (both male and female);



42 growt h factor (bFGF); (xvii) granul ocyte macrophage col ony stinulating
factor (GVCSF); (xviii) capsaicin cream (xix) tachykinin NK subl. or

NK. sub3. weceprau#47ant agoni st such as NKP-608C, SB-233412CiSakaiensnss) or
D-4418; (xx) elastase inhibitor such as UT- 77 or ZD-0892; (xxi) TNF-al pha
converting enzyme inhibitor (TACE); (xxi) induced 5nitric oxide synthase
(i NOCS) inhibitor; (xxiii) chenpattractant receptor-honol ogous nol ecul e
expressed on TH2 cells, (such as a CRTH2 antagonist); (xxiv) inhibitor of

P38; (xx ti I . -] s { TLR),
o 5 ST LB LB LU L deLL el StShsplotn(TLD L
(xxvii) ikidieb] hcart, bfer] lnagSwnt plaremy, kRiatod comed bv flllooingsbiobd asndlkdh; oAPl , or
STATS; or (xxviii) a glucocorticoid receptor agonist. 10 In a further
aspect t KB eEaRVersHY Bt 1562357 ovi des a (fi xed dose) conbination (for

exanpl e fgor 0%1{%? atith§ tan@h 1 GRDis et k| ilfjrﬂeﬁﬁlgio?%?ﬂfﬂrmst ridapRf @

conpound of fornula (I) or a pharmaceutica acceptabl e salt thereof as
her ei nbefbomel gaflroned sysemsicdnpusorghagetosis, mdtgpe sdensibyHablmabad from 15 a

sel ective 132.adrenoreceptor oni st. (such.as netaprot.erenol,

Sopr ot eaBiit Gaperre AGTSaatS ShBte DRt FUCRORG of | sal met er of
ter but al HRBmLBERLMARAUrPGa, dsinBphifiE PscTBS YL A8 ERVABBRRT &ltinAbspholipid
indacaterol?% gf%ﬁogﬁ%ggﬁgstgragéinﬁ?bito?ﬁ%sgchyas a PDEl iﬁ%?é?%or);

a pr ot easgndramicland Spzary otirerse.a neut rophi|l el astase or matrix

met al | oprot ease MVP2012 inhibitor); . .an _antichol j nergi c agent;

Todul at o 0P EHRRBERRE LA biTao SinsersdnclydinB RSB, SERih Pl

ant ag@ni $apéreatdborél dndRblint @bmaéh, kKkinase bidifelrh&® ah & Halg@mcicbaffkitipses p38
or 1 KK); 25and optionally one or nore pharmaceutically acceptabl e

exci pi enttle bopgangrrape firchiding the lqukaunigakangd lpmahonteleigrativa sy emel seeh #onpri si ng

a preparation. o ir oy Y| ' ed] . i .Sy formul a
G5 or 5 ARt Ak AT WitBRe et Mo i ou6h, SRIPARARE 0t Mhed,
and a pr epassaticaliscaie andtemondreagirénces,iandpadheplastibsgidromes; 30d,a sel ecti ve

132 adrenoreceptor agonist; a phosphodiesterase inhibitor; WD
2010/ 11447 1 BrEestisms d15r555038% disgascy spehotseaeaitali W ispraramon Wags giptehsiier gi ¢

agent %eﬂﬁgﬁlf?}thgﬁatﬁfs éih'l%fﬂ%g isi'f‘@pl&?ﬁ%t Aottt édﬁ%gi(ghm, variola, human
immunodeficiency virus (HIV), human papilloma virus (HPV), cytomegalovirus (CMV),
varicella zoster virus (VZV), rhinovirus, adenovirus, coronavirus, influenza, para-
influenza; bacterial diseases such as tuberculosis and mycobacterium avium, leprosy; other
infectious diseases, such as fungal diseases, chlamydia, candida, aspergillus, cryptococcal
20  meningitis, pneumocystis carnii, cryptosporidiosis, histoplasmosis, toxoplasmosis,

trypanosome infection and leishmaniasis.

Thus, the present invention provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof as hereinbefore defined for use in therapy.

25
In a further aspect, the present invention provides the use of a compound of formula (I) or
a pharmaceutically acceptable salt thereof as hereinbefore defined in the manufacture of a

medicament for use in therapy.

30 In the context of the present specification, the term "therapy" also includes "prophylaxis"”
unless there are specific indications to the contrary. The terms "therapeutic" and

"therapeutically" should be construed accordingly.



an inhibitor of kinase function; 5wherein the preparations are for

si mul t aneous, sequential or separate admnistration to a patient in need
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For the above-mentioned therapeutic uses the dosage administered will, of course, vary

20 with the compound employed, the mode of administration, the treatment desired and the
disorder indicated. For example, the daily dosage of the compound of the invention, if
inhaled, may be in the range from 0.05 micrograms per kilogram body weight (ug/kg) to
100 micrograms per kilogram body weight (ug/kg). Alternatively, if the compound is
administered orally, then the daily dosage of the compound of the invention may be in the

25 range from 0.01 micrograms per kilogram body weight (ug/kg) to 100 milligrams per
kilogram body weight (mg/kg).

The compounds of formula (I) and pharmaceutically acceptable salts thereof may be used
on their own but will generally be administered in the form of a pharmaceutical

30 composition in which the formula (I) compound/salt (active ingredient) is in association
with a pharmaceutically acceptable adjuvant, diluent or carrier. Conventional procedures

for the selection and preparation of suitable pharmaceutical formulations are described in,
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of tablets, capsules, syrups, powders or granules; or by parenteral administration in the

form of a sterile solution, suspension or emulsion for injection (including intravenous,

subcutaneous, intramuscular, intravascular or infusion); or by rectal administration in the

25 form of suppositories.

Dry powder formulations and pressurized HFA acrosols of the compounds of the invention

(that is, compounds of formula (I) and pharmaceutically acceptable salts thereof) may be

administered by oral or nasal inhalation. For inhalation, the compound is desirably finely
30 divided. The finely divided compound preferably has a mass median diameter of less than

10 micrometres (Wm), and may be suspended in a propellant mixture with the assistance of

a dispersant, such as a Cg-C» fatty acid or salt thereof, (for example, oleic acid), a bile



NaHsodi um hydri de 20MgSO4magnesi um sul fate NaNO2sodium nitrite
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Et OHet hanol THFt et rahydrofuran TFAtrifbsoroacetic acid 5HClhydrochloric
aci d DCMi chl or onet hane NaHCO3sodi um hydr ogen carbonate Et3Ntri et hyl am ne
MeOHnet hanol 10MeCN /acetonitrile CH3CN TBMEtert-butyl nethyl ether

EDTAet hy lsgl@,ed%lﬁ)%l{beﬁtp?&, raﬁ“%ﬁ&i .éa%cl?acﬂ(fg, a perfluorinated or polyethoxylated surfactant, or

other pharmaceutically acceptable dispersant.

The compounds of the invention may also be administered by means of a dry powder
s inhaler. The inhaler may be a single or a multi dose inhaler, and may be a breath actuated

dry powder inhaler.

One possibility is to mix the finely divided compound of the invention with a carrier
substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or another polyol.
10 Suitable carriers are sugars, for example, lactose, glucose, raffinose, melezitose, lactitol,
maltitol, trehalose, sucrose, mannitol; and starch. Alternatively the finely divided
compound may be coated by another substance. The powder mixture may also be
dispensed into hard gelatine capsules, each containing the desired dose of the active
compound.
15
Another possibility is to process the finely divided powder into spheres which break up
during the inhalation procedure. This spheronized powder may be filled into the drug
reservoir of a multidose inhaler, for example, that known as the Turbuhaler® in which a
dosing unit meters the desired dose which is then inhaled by the patient. With this system

20  the active ingredient, with or without a carrier substance, is delivered to the patient.

For oral administration the compound of the invention may be admixed with an adjuvant or
a carrier, for example, lactose, saccharose, sorbitol, mannitol; a starch, for example, potato
starch, corn starch or amylopectin; a cellulose derivative; a binder, for example, gelatine or
25 polyvinylpyrrolidone; and/or a lubricant, for example, magnesium stearate, calcium
stearate, polyethylene glycol, a wax, paraffin, and the like, and then compressed into
tablets. If coated tablets are required, the cores, prepared as described above, may be
coated with a concentrated sugar solution which may contain, for example, gum arabic,
gelatine, talcum and titanium dioxide. Alternatively, the tablet may be coated with a

30 suitable polymer dissolved in a readily volatile organic solvent.
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example, solutlons contalmng the compound of the invention, the balance being sugar and
a mixture of ethanol, water, glycerol and propylene glycol. Optionally such liquid
10 preparations may contain colouring agents, flavouring agents, saccharine and/or

carboxymethylcellulose as a thickening agent or other excipients known to those skilled in

art.

The compounds of the invention (that is, compounds of formula (I) and pharmaceutically
15 acceptable salts thereof) may also be administered in conjunction with other compounds

used for the treatment of the above conditions.

The invention therefore further relates to combination therapies wherein a compound of the
invention or a pharmaceutical composition or formulation comprising a compound of the

20  invention is administered concurrently or sequentially or as a combined preparation with
another therapeutic agent or agents, for the treatment of one or more of the conditions

listed.

In particular, for the treatment of the inflammatory diseases such as (but not restricted to)

25 rheumatoid arthritis, osteoarthritis, asthma, allergic rhinitis, chronic obstructive pulmonary
disease (COPD), psoriasis, and inflammatory bowel disease, the compounds of the
invention may be combined with the following agents: non-steroidal anti-inflammatory
agents (hereinafter NSAIDs) including non-selective cyclo-oxygenase COX-1/COX-2
inhibitors whether applied topically or systemically (such as piroxicam, diclofenac,

30 propionic acids such as naproxen, flurbiprofen, fenoprofen, ketoprofen and ibuprofen,
fenamates such as mefenamic acid, indomethacin, sulindac, azapropazone, pyrazolones

such as phenylbutazone, salicylates such as aspirin); selective COX-2 inhibitors (such as
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The present invention still further relates to the combination of a compound of the
invention with a modulator of chemokine receptor function such as an antagonist of CCR1,
CCR2, CCR2A, CCR2B, CCR3, CCR4, CCR5, CCR6, CCR7, CCRE, CCRY, CCR10 and
25 CCRI11 (for the C-C family); CXCR1, CXCR2, CXCR3, CXCR4 and CXCRS5 (for the C-
X-C family) and CX3CR1 for the C-X3-C family.

The present invention further relates to the combination of a compound of the invention
with an inhibitor of matrix metalloprotease (MMPs), i.¢., the stromelysins, the
30 collagenases, and the gelatinases, as well as aggrecanase; especially collagenase-1 (MMP-

1), collagenase-2 (MMP-8), collagenase-3 (MMP-13), stromelysin-1 (MMP-3),
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The present invention further relates to the combination of a compound of the invention
and a receptor antagonist for leukotrienes (LT) B4, LTC4, LTD4, and LTE4 selected from
15 the group consisting of the phenothiazin-3-1s such as L-651,392; amidino compounds such
as CGS-25019c¢; benzoxalamines such as ontazolast; benzenecarboximidamides such as
BIIL 284/260; and compounds such as zafirlukast, ablukast, montelukast, pranlukast,
verlukast (MK-679), RG-12525, Ro-245913, iralukast (CGP 45715A), and BAY x 7195.

20 The present invention still further relates to the combination of a compound of the
invention and a phosphodiesterase (PDE) inhibitor such as a methylxanthanine including
theophylline and aminophylline; a selective PDE isoenzyme inhibitor including a PDE4
inhibitor an inhibitor of the isoform PDE4D, or an inhibitor of PDES5.

25 The present invention further relates to the combination of a compound of the invention
and a histamine type 1 receptor antagonist such as cetirizine, loratadine, desloratadine,
fexofenadine, acrivastine, terfenadine, astemizole, azelastine, levocabastine,
chlorpheniramine, promethazine, cyclizine, or mizolastine; applied orally, topically or
parenterally.

30
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hydr ogen sul fide gas through the stirred solution for 5 mn. Stirring was
continued for an additional 10 min. in a sealed flask and 5 the m xture was
subs equerﬁhhqus@mleﬂeﬂtmn@tlﬁ fyrither oelatepfo the eorpbiatiepn O%m@rmpunm@itl(elo m, 2 M.
After the |c had. e

ed. by.
filtration anan ar (% et alBEa Y aisphﬁtzgsd%%notréécggwgég Clilelvagozfgfﬁs rr%% 0% %ﬁn% hqnﬁlm%lgsi red

conpoynd a Féntasu)éﬁbb QWﬁMekéhrmé mlﬂe pﬁ&@l;%rwﬁﬁﬂolarﬂ-lﬁb Jdpaedrad ate 7
tert-Butyl 2 (3 (2-(met hyI t hi o car banoyl enyl) hg,l, razi necar boxyl at e
Oy00y0 HXspedecppedsing, naphazphae b de%%}’fp@té médlly roghforide,

e R i e ARy b

or ethylnorepinephrine hydrochloride.

15 The present invention further relates to the combination of a compound of the invention
and an anticholinergic agents including muscarinic receptor (M1, M2, and M3) antagonist
such as atropine, hyoscine, glycopyrrrolate, ipratropium bromide, tiotropium bromide,

oxitropium bromide, pirenzepine or telenzepine.

20 The present invention still further relates to the combination of a compound of the
invention and a beta-adrenoreceptor agonist (including beta receptor subtypes 1-4) such as
isoprenaline, salbutamol, formoterol, salmeterol, terbutaline, orciprenaline, bitolterol

mesylate, or pirbuterol, or a chiral enantiomer thereof.

25 The present invention further relates to the combination of a compound of the invention

and a chromone, such as sodium cromoglycate or nedocromil sodium.

The present invention further relates to the combination of a compound of the invention
with an agent that modulates a nuclear hormone receptor such as PPARs.

30



1H NWVR (400 MHz, CDC13) 6 7.30 (2H, m, 7.22 (1H, m, 6.97 (1H, dd), 6.60
(1H, br.$), 6.47 (1H, br.$), 3.66 (2H, q), 3.17 (1H br.$), 2.76 (2H, t),
2.15 3H, wWP200/4747G9H, br.$). 20Internediate 8 PCT/SE2010/050354

3- Hydrazi nyl -N-(2- (et hyl t hi o) et hyl ) benzam de 0.,0, HNNH H N, ?s o The
conpound was prepared fron1internediat%%7 according to the procedure
described for 25 internediate 4. APCl - mz: 226 [MH]. WO

2010/ 114471PCT/ SE2010/ 050354 52 Internedi ate 9

E rlreRt ﬁ;lst ﬁfﬁg)p %ﬁ% éﬁl%ﬁ?tlﬂ%?rﬁ%] }el%% ?0 ﬂ¥ g@gﬁ%lagox%ﬁf e{ éo%npound of the

51, 2, 3, 3anintidn &g%th.’bf)witﬁanlﬁmuh&glbﬁulixﬂag) @tlg@d@m&iﬁmﬂm@y@ht@@@nit&;r

[ 5, 6] napht ho azo| e-1-carboxylic acid The conpound was

pr epar ed aflP“é‘?ﬁ[ rﬁ?@#ﬁ% Ig%énczloaﬁachr it (§qre¢xamak9@6wdvﬁ@1a?)o the procedure
described for internediate 5. APCI-M5S mz: 566 [MVH]. Internediate 10

(1R 3aS, 3bS, 10aR, 10bS, 118, 12aS) - 7-{ 3- [ (2- (Met hyl t hi 0) et hybcar banmoyl | pheny11
- s The present invention further relates to the combination of a compound of the 1nvent10n

1, 11-di hydr oxy: 10a, 12a- di et 3, 3a, b457 10, 10 12atetra
TR I T Rt B R T RS e Bt e e e

a derivative thereof, a retinoid, dithranol or calcipotriol.

The present invention still further relates to the combination of a compound of the
10 invention and combinations of aminosalicylates and sulfapyridine such as sulfasalazine,
mesalazine, balsalazide, and olsalazine; and immunomodulatory agents such as the

thiopurines.

The present invention further relates to the combination of a compound of the invention
15 together with an antibacterial agent such as a penicillin derivative, a tetracycline, a
macrolide, a beta-lactam, a fluoroquinolone, metronidazole, an inhaled aminoglycoside; an
antiviral agent including acyclovir, famciclovir, valaciclovir, ganciclovir, cidofovir,
amantadine, rimantadine, ribavirin, zanamavir and oseltamavir; a protease inhibitor such as
indinavir, nelfinavir, ritonavir, and saquinavir; a nucleoside reverse transcriptase inhibitor
20 such as didanosine, lamivudine, stavudine, zalcitabine or zidovudine; or a non-nucleoside

reverse transcriptase inhibitor such as nevirapine or efavirenz.

The present invention still further relates to the combination of a compound of the
invention and a cardiovascular agent such as a calcium channel blocker, a beta-

25 adrenoreceptor blocker, an angiotensin-converting enzyme (ACE) inhibitor, an
angiotensin-2 receptor antagonist; a lipid lowering agent such as a statin or a fibrate; a
modulator of blood cell morphology such as pentoxyfylline; thrombolytic, or an

anticoagulant such as a platelet aggregation inhibitor.

30 The present invention further relates to the combination of a compound of the invention
and a CNS agent such as an antidepressant (such as sertraline), an anti-Parkinsonian drug

(such as deprenyl, L-dopa, ropinirole, pramipexole, a MAOB inhibitor such as selegine and



The conpound was prepared frominternmediate 9 according to the procedure
described for internmediate 6. APCI-M5 miz: 582 [MHI. WD

2010/ 1144y 0RCIW1$EZ®10/ 050354 53 PCT/SE2010/050354

(1R 3aS, 3bS, 10aRIMLS, 11S, 12aS) - 7- ( 3- Car boxypheny1) -1, 11- di hydr oxy- 10a, 12a-d
imethyl-1, 2,3, 3a,3b,4,5,7,10, 10a, 10b, 1}; 12, 12a-t et r adecahydr ocycl opent a[ 5, 6
lnapht ho[ 1, 2-fli ndazol e- 1-carboxylic acid 5 The conpound was prepared
frominternediate 2 and 3-hydrazi nyl benzoic acid according to the procedure

(1R 2, Spallihrb MR Bis 3ug B (A BRRiGIN dopanHeSEIRALES © 22
10di et hydhiBitdrparoNatiognlanxygpnidt, 2 ndo8iac Sfomsta doph&nﬂ@@oh&b oﬂein ihlalbltzaof

t et radecahydr ocyc| opent a[ 5, 61napht ho[ 1, g flindazol e-1-carboxylic acid A
stirred S6HORHIGHIGONYR RN ?reanlan(@f CIFR§I's §rugAuRh Y §0n§%rl ri et hyl am ne

(1.16 m i Bedbndine, TRk, 4 GOt 9%&5@6@#1‘6@&%&?@%&n%§0n‘%&0| ed to 0 C under

an argon at nosphere and a solution o ropironyl ride (691 ny, 7.46
nmol ) si n di chl oronmet hane (5 nm) was added The m xture was stirred for 1 h
at the s

t enper at ur e. Tr| Ihane 2- dia 0.95 n,
a6 o SRS R Rt gt L hethe Rl B e RREO e St BTob st o o r or ' 30
mn. The jRhabMesd M Xt %rmrdrﬂleﬁt%@ antE Br b PaRBEdNARY Rl 9r and
washed 20 with ag. H (IM 20 ml). An oily precipitate formed vhich was

col | et ed pedpls@dlwwmrgranal@em(fpr exdneplapriopipideet detivativheean), @rbanaepion of

t he drylng &ﬁentcm9rn We“m' 4 1%f§ﬁ9t'9nﬂmr1n é?ﬂ}l %71@&JYSE2910/050354
54 of th& €O VENtOTH Valls % G762 ot " hE EP U EHESY PE” con%Ound
MhlChmwa%rE@Kﬁﬂﬁﬁﬁdaﬁmﬁuﬁﬂmﬂhbhﬁyhg@ﬁy further purification. APCl-M5 ni z:
549 [WMH]. Internediate 13

5(1R 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 7- { 3- [ ( 2- Am no- 2- oxoet hybcar banmoyl | pheny11
yar oxy- 208 PO AT RI T S SSBIRF ST o SR A9 oIB 8 1 0b, 11, 1
2, 12at et naghtioa haydlra)wedta]aﬁgn ba{o@uﬁﬂly\applhdaiﬁrﬂc,lwlﬁg inheli@d ploeal kneestheoix wbére aci d
such as lignocaine or a derivative thereof.
15
A compound of the present invention can also be used in combination with an anti-
osteoporosis agent including a hormonal agent such as raloxifene, or a biphosphonate such

as alendronate.

20 The present invention still further relates to the combination of a compound of the
invention together with a: (1) tryptase inhibitor; (ii) platelet activating factor (PAF)
antagonist; (ii1) interleukin converting enzyme (ICE) inhibitor; (iv) IMPDH inhibitor; (v)
adhesion molecule inhibitors including VLA-4 antagonist; (vi) cathepsin; (vii) kinase
inhibitor such as an inhibitor of tyrosine kinase (such as Btk, Itk, Jak3 or MAP, for

25 example Gefitinib or Imatinib mesylate), a serine / threonine kinase (such as an inhibitor of
a MAP kinase such as p38, JNK, protein kinase A, B or C, or IKK), or a kinase involved in
cell cycle regulation (such as a cylin dependent kinase); (viii) glucose-6 phosphate
dehydrogenase inhibitor; (ix) kinin-B.subl. - or B.sub2. -receptor antagonist; (x) anti-gout
agent, for example colchicine; (xi) xanthine oxidase inhibitor, for example allopurinol;

30 (xil) uricosuric agent, for example probenecid, sulfinpyrazone or benzbromarone; (xiii)
growth hormone secretagogue; (xiv) transforming growth factor (TGFB); (xv) platelet-
derived growth factor (PDGF); (xvi) fibroblast growth factor for example basic fibroblast



2 10 To a stired solution of internediate 12 (350 ng, 0.64 mol) in DWF (10
m ) was added di (1H i m dazol - 1-yl ) nmet hanone (259 ng, 1.59 mmol) and the

m xture WO 28t0/mu4yd at roomtenperature for 5 h. 2- Am neaTSE2MMHE0354
hydrochl ori de (212 ng, 1.91 mmol) was added, followed by triethylamne (0.5
m, mol) and stirring was continued af,the sane tenperature overnight. The
obt ai ned m xture was poured into ag. HCl1 solution (2 M 100 15 m ) and
extracted with Et0OAc (2 x 50 ml). The conbi ned organic extracts were washed

with wat . - - - mai ni ng
aqueous Fggoy\g%l,%?tg'} %bgm %3%%‘?@‘38@?%#%&% HE@& C@%@(S@gﬁﬁ%nfgqﬁgﬁc%ﬂbi ned

or gani ¢ €@&SMaGHi)wepwici treamoisex) teZSdn NKi.$uber @NKRAL3 . eccpairagtaponists
renoved i n vacug. The resulting resi ?ue was di s Ola\ﬁled in_acetonitrile (2

m ) / wat esu¢passNKP 008 paBrasti4 ﬁﬁl@e@m Qf Potft %Q"‘BG fepirhipytopgrchas Mrat i ve
HPLC and L4 1 T e ' . i -dried to
At ford 103 g 08 oy e TR o R T kR AR v

m z: 605 nfithkloxidensyathasedi=O8) bAhibitor; (xxiii) chemoattractant receptor-homologous

S e T g
WO 2010/ %i%%é@&%&ﬁ?&é@&@éﬁ%%@éf Toll-like receptors (TLR), (xxvi? agent modulating

1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12a-t et r adecahydr ocycl opent al5, 61napht ho
11, 2- f ithelectimity of puriprop aeasatoss such e P3XS1 (xxvigninkibitar ploranseriptiondpetedi at e 13

, 0.17. 1) i add di hyl hi.oi
chl or § ge e Mg o SHEETA Y S: S EnTS, TRy R R PERN oS ERRP IR0 s

mmol ), sodiumiodide (5.06 ng, 0.03 mml) and water (0.1 nil). Stirring was
continued at roomtenperature overnight. N, ND nethylacetamde (1 m) was

added t o Inpdusihcrapicst the PreseridnYSAtan PEGHRY addred descoeorgbinaian(fergxgamb hi oi c
ety o ;
cdart i ondr B s Mepbor e ORD, T o Mok LA RIF AT REb Y AFBr e 1)

acet one \phsmizeomiedty iatcepabliosaltnhiertdieas bbtcinbeéste defaddpbhademvasgenk| ect ed by
filtration and driec{ on %he sinter in air to afford 47 nmg (40 % of the
desired d¥ifp clgeted HRAY sh solid. APCI-MS miz: 692 [MH ].

15l nternedi at e éf . . .

(1R, 348, 3bs? 10aR soraadsenoseasptor aganist (ScR s Mgk ERL hy R TSRy | | pheny11-
11- . . .

hydr oxy- 10a, 1Z5PERERHLMCrel S BUABOL SgReterob symeteroly tepbutaline, o 16, 10p, 11, 1
2, 12at et r adec alpyigicasiye, bie trél hes§ lita phbieiol o2 ifdetAietdppl e- 1- car bot hi oi ¢
S-acid WD 2010/ 114471PCT/ SE2010/ 050354 56 To a stirred suspension of

i nt er medi at® Bphpgphogigsterage [nhiitor (sushme e PRHH inhibitar)) was added

e aprotease inhibitor (such as a neutrophil elastase or matrix metalloprotease MMP-

20 12 inhibitor);

e an anticholinergic agent;

e a modulator of chemokine receptor function (such as a CCR1 receptor antagonist);
and

e an inhibitor of kinase function (such as the kinases p38 or IKK);

25 and optionally one or more pharmaceutically acceptable excipients.

The invention also provides a pharmaceutical product comprising a preparation of a first
active ingredient which is a compound of formula (I) or a pharmaceutically acceptable salt

thereof as hereinbefore defined, and a preparation of a second active ingredient which is:
30 e asclective 3o adrenoreceptor agonist;

e aphosphodiesterase inhibitor;



pot assi um carbonate (18.8 ng, 140 [tnol) and the resulting m xture was
stirred at roomtenperature for 2 h. The obtained solution was poured into
col d wat ewo(20)/1md71and washed 5 with toluene (20 nml). TRETAFGREOLOSO3FAYEr was
acidified with ag. HCl (2 M and extracted with EtOAc (2 x 15 ml). The
conbi ned organic extracts were dried wyjh Na2SO4, the drying agent was
filtered and the solvent was renoved in vacuo to afford 25 ng (59 % of the
desired product as a brown oil. APCI-M5 nfz: 621 [MH]. 10Internediate 16
(1R, 3aS, 3bS 1%a|§0tlosbes hl1 ; 12aS)-7-{3-[ (1, 1- D oxi dot et rahydr ot hi ophen- 3-
ybcar banoyl t phepnyf?- 110 y%rl’ oxy- 10a, 12a- di met hy1- 1- ( pr opanoyl oxy) -

1, 2, 3, 3a, 3be 4,a§,aﬁtié&liﬁ%i&£§%ntl,l, 12, 12a-t et radecahydrocycl opent a[ 5, 61napht ho
[1,2- flindazole-I-carboxylic acid 15 To a stirred solution of

i nt er medi at & Ban¢Bdgonef, chomeKingmedcptor furlypny( 6r nl ) was added

di (1H i m dazol -1-y] ) met.hanon 259 ng, 1.59 mmol) and the resulting m xture
was stirred® atanrnb%{’rzt‘fréﬁ%é‘]ﬂé? U0y 5 h. Tet rahydr ophi ophen- 3- ani ne

1, 1- disoxiv@Rrdir @R fr8pardtichd a”OfofERlultak@ss alddechtANG: hhrafc JachiNBSatfdNbianued at
the sane tenperature overnight. The mi xture was poured into ag. HClL (2 M
100 m ), petientae nead theredl. Et 0Ac (2 x 50 m) and the combi ned organic extracts
were washed with water (100 m), dried with Na2SO4, filtered and the

sol vent was renoved in vacuo. The crude material was dissolved in

acet oni t 1mh keother d¥pddtWae afvehtorbprolMes 4 kg co@pHibihk B@r&alatioh @f a\ias aptivd fi ed by
preparative HPLC and the 25 product containing fractions were conbi ned and

f r eeze- dringediews vafigly s conopgd e Bropladi) graothaemaceyticadly asgrsabla sali d.  APCI - MB
(1R 30 4l neRfHRb CHEREIRARY & repagation pf4 sosond active ingredicus yhich is:

carbonyl } - 75 { 3-gclecti d " it
, 1- di oxi dot :at rasﬁfglrl\éet %6 %Or{?c??Pyolr)a%%nrl anoyl | pheny11- 11- hydr oxy- 10a, 12a5di ne

thyl-1,2, 3, 3a,,3Rodhhedkstbsd GmidiQh; 11, 12, 12a- tetradecahydrocycl openta
15, 61napht ho[ 1, 24] i ndazol - 1-y1 propanoat e The conpound was prepared from

i nter nedi ate & pactearednlnyitdry t he procedure described for internediate 14.
APCl - M5 nmlz: 753 %@M{?% 10 Intermedi ate 18
(1R, 3aS, 3bS! 134R" N4rees aePR) - 7- 13- [ (1, 1- Di oxi dot et r ahydr ot hi ophen- 3-

yl) car.banoy] | - rOXy- - di et hyl - 1- (pr opanoyl oxy) -
1, 2, gI,SSa, 3b, 4%3?%%?%%@%%8?@%,T%C%,Btf}z’ﬁcg?ggégcahydr ocycl opent a[ 5, 6] napht ho
[ 1, 2- 15fl i edazohigbiloradkiesdfvictoy- aci d

and instructions for the simultancous, sequential or separate administration of the

preparations to a patient in need thereof.

20 A compound of the invention can also be used in combination with an existing therapeutic
agent for the treatment of cancer, for example suitable agents include:
(1) an antiproliferative/antineoplastic drug or a combination thereof, as used in medical
oncology, such as an alkylating agent (for example cis-platin, carboplatin,
cyclophosphamide, nitrogen mustard, melphalan, chlorambucil, busulphan or a

25 nitrosourea); an antimetabolite (for example an antifolate such as a fluoropyrimidine like
5-fluorouracil or tegafur, raltitrexed, methotrexate, cytosine arabinoside, hydroxyurea,
gemcitabine or paclitaxel); an antitumour antibiotic (for example an anthracycline such as
adriamycin, bleomycin, doxorubicin, daunomycin, epirubicin, idarubicin, mitomycin-C,
dactinomycin or mithramycin); an antimitotic agent (for example a vinca alkaloid such as

30  vincristine, vinblastine, vindesine or vinorelbine, or a taxoid such as taxol or taxotere); or a



58 Internediate 19 tert-Butyl 2-(3-1112R)-2-carbanoyl pyrrolidin-21-yll
car bonyl t hhenyl) - hydrazi necarboxylate 5 0

3- (2- Ter twbuboxyesm bonyl ) hydr azi nyl ) benzoic acid (1.96 @CTBREIZMONMBE) was
di ssolved in NW (10 m) and

2-(3H[1,2,3]triazolo[4,5-b] pyridin-3-yi)-1,1, 3, 3-tetranet hyli souroni um
hexaf | uor ophosphate(V) (5.91 g, 15.55 mol),

N- et hyl - N-i sopropyl propan-2-amne (4.1 10 m, 23.32 mol) and

(R)_pyrr i di -2-cal: i . . r .

{ ooy at Sy TABRAR AR BinoifibuTT S RAISI B | 1o
aqueous Hekadrif2, DpMecanck ¢ benmothektint, was extracted with Et0Ac (3 tines
100mL) . The conbi ned organi c extracts were washed wi th agqueous NaHCCS,
brine andlib FEESIHIG $ECREDSDAS 2 ARIIQS iRRSN{FY Gtemp e famoxyfenyoaeglens, ned aft er

filtrati ] e -at . Qn; S ' jp the
next ot epoRtheCURRARAL BPIcBbxl B D SBRbedrtoLaR Yk, B fol BRI

| nt er medifalivest@@t), dr jr{tBnipdemdfonephely Bealubonygd, [flubpide] riiléamide or

trifluoracetic acid H, N 0 20H2 ernmediate 19 (1.3 g, 3.73 mol)
was di ssIVERYANIBEID: B goesgor AL fa TR ob oty g% ont 1 nued

for 40 miguprétklif 8PFIsCRIAR 35 Rtog R Bfof OXAENE mdBSstio® HRYAE), h aNdfaRe. CH2Cl2
and toluene were added and concentration of the solution in vacuo yiel ded

59 t he crnidbitgr(fdesempls ag apestiogole olictrozghé, oieragaks arsaemestanch er aresnhibstoe pf
wi t hout asg% Eurt herélgur'ﬁf i ga,t lon. APCI-MS nfz: 249 [M-1]. Internedi ate 21
5( 1R, 3aS, 551 04R HehE HH8C1¥5s) - 7- (3-{[ (2R) - 2- Car bamoyl pyrrolidin-1- yl |

car bopyl kphan¥demt Whidr HhibE L oeer d3rinlZgoditoREA plo £mBiadBpiffase inhiitbr10a, 10
b, 11, 12, 12a-t et r adecahydr ocycl openta [ 5, 61naphtho [1, 2-

f |1 i ndazollide magihmrdstsg pf arcinhdhiitgr of urokinase plasminogen activator receptor function);

(iv) an inhibitor of growth factor function, for example: a growth factor antibody (for
example the anti-erbb2 antibody trastuzumab, or the anti-erbb1 antibody cetuximab
[C225]), a farnesyl transferase inhibitor, a tyrosine kinase inhibitor or a serine/threonine

15 kinase inhibitor, an inhibitor of the epidermal growth factor family (for example an EGFR
family tyrosine kinase inhibitor such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3-
morpholinopropoxy)quinazolin-4-amine (gefitinib, AZD1839), N-(3-cthynylphenyl)-6,7-
bis(2-methoxyethoxy)quinazolin-4-amine (erlotinib, OSI-774) or 6-acrylamido-N-(3-
chloro-4-fluorophenyl)-7-(3-morpholinopropoxy)quinazolin-4-amine (CI 1033)), an

20  inhibitor of the platelet-derived growth factor family, or an inhibitor of the hepatocyte
growth factor family;
(v) an antiangiogenic agent such as one which inhibits the effects of vascular endothelial
growth factor (for example the anti-vascular endothelial cell growth factor antibody
bevacizumab, a compound disclosed in WO 97/22596, WO 97/30035, WO 97/32856 or

25 WO 98/13354), or a compound that works by another mechanism (for example linomide,
an inhibitor of integrin otv3 function or an angiostatin);
(vi) a vascular damaging agent such as combretastatin A4, or a compound disclosed in WO
99/02166, WO 00/40529, WO 00/41669, WO 01/92224, WO 02/04434 or WO 02/08213;
(vil) an agent used in antisense therapy, for example one directed to one of the targets

30 listed above, such as ISIS 2503, an anti-ras antisense;
(viil) an agent used in a gene therapy approach, for example approaches to replace aberrant

genes such as aberrant p53 or aberrant BRCA1 or BRCA2, GDEPT (gene-directed enzyme



O 10N ----so0 To a stirred ice-cold solution of internediate 20 (1.4 g, 3.73
nmml) in acetic acid (15 mM) and water (3 nl) was added internediate 2
(0.93 g, wo2Bimmmwi7y and potassium acetate (0.73 g, 7.46PCWSER100MB54M Xt ure
was warmed up to roomtenperature and stirring was continued for 2 hours.
The m xture was poured into water (200441) and the resulting 15precipitate
was filtered off, washed with water and dried on the sinter in air to yield
1.04 g of the desired conpound as a solid which was used in the next step

wi t hout 5 M. ] e 22
20( 1R 308 SHAEBARP BRI AR 8 BbteiE Gighin Emlepy s KRR
ga;?ogglTﬂhe?mamﬂgmkﬂﬁdghyﬂzﬁ?yaﬂﬂﬁnﬂagmgimﬁhﬁ?ﬁ&p%%&%3dﬁﬁh¢ék5 7,10, 10a 10
, 11,12, 12a-tetradeca y ocycl opent a napht ho -
{11 ndlaz ol BEMOBSRBB OR G S e g asmt;zémrf@uat&w%@z@y@%sosm 60
Rt L ‘%l%?%ﬁ%ﬁ tobelffarthRE, KBl e A
tenpeﬁatupmpamhﬁtmuwﬁmseﬂmammsmpgmmdbuﬁﬁmnmgHManZ$Hma$cmwb@&sﬂmﬁhmough for
a few mnute nd the m x e was.stirred for 5 additional 15 mn. The
T xtur o, AL SOTER Sk 6 R S ele bl bR e IR ST Hod i ch
was filtefigg@hh fad@s Eﬁﬁowhmovzﬁwas@meﬂﬁh&gy,%pﬁda@he%mfn%&rdn@feeﬂea to yield
0.84 g of the désired compound as a solid which was taken on as such in the
next st epmmumh@glﬂs sl as aytokiee-tgostedted derdoitic calRCRpvBaghcs usiegs [ VH | .
10l nt er medj
(8S, 9R, 1(%l %ﬂ% tiaé%feftfg ey SUANGH Y PPrRFIG WG BRI S A0y 1- 3- oxo2,
3,6, 7,8,9,10,11, 12, 13, 14, 15, 16, 17-t et r adecahydr o- 1H—cyc|openta|alphenanthre
ne-17- carboxyllc aci d 0 15In a 1000 nmL round-bottomed fl ask was suspended
2-((8S, 9R he pgesgntgnyaggon 2all IPR) hedurther explained by reference to the following

fluoro-1 9,10,11,12,13,14,15,1
6, 17- te§¥%%%§%£¥§%ﬁ%%¥§cyc ope%PhP%%%%gﬁéﬁf ?§ﬁ9i€531) 2- oxoethyl acetate
(Fludrocortisone2l-acetate, 22.8 g, 53.97 nmol) in MeOH (200 ni) and the
suspensi on was_degassed w Lh argon. 2M sodi um hydroxi de (40.5 nmL, 80.95
mol ) was addé@s€o the SOVLRSCEHC and the 20 mixture was stirred for 10
mnutgs. To thg sol utionyy@shiaddsdq4M HCL (20 nl, 80 nmmol ) and MeOH was
removed in vacuo. The ob?alned reS|due was dlssolved in THF (200 M), a
sol ution of Qﬁghoperiodhgmgg d®9 g, 70.16 mmol) in water (40 m) was
added at room™ WO 2010/ 1144 1P / SE2010/ 050354 61 tenperature and the
obt ai ned m x fyas Sthk% JodiQhark 100 m of water was added and the
or gani ¢ sol ven S rennve invacu n additional 100 m of water was
added to themgpeous regndggngﬂgﬁgﬁﬁnﬁgéalned solid was col |l ected by
filtration, was washed with water (2x200 ml) and was air dried on the
sinter, fol | dvatH by drymmgmmﬂmﬂad@o to yield 20g

20 MgSO4 magnesium sulfate
NaNO»y sodium nitrite
K»,CO3 potassium carbonate
SnCly tin (II) chloride
NaOH sodium hydroxide

25 NapSOy4 sodium sulfate
NH4C1 ammonium chloride
DIEA diisopropylethylamine
NMP N-methylpyrrolidone

DME dimethyl ether



5 of the desired conpound as an off-white solid. APCI-MS mz: 367 [WH
Internmediate 24 (8S,9R, 10S, 115, 13

5, 145, 17Ryv@ape8y/Hlaror o- 11, 17- di hydr oxy- 2- ( hydr oxynet hyl em€X/SE2010/050354

10, 13-di nmet hy1- 3-oxo-2, 3,6, 7,8, 9, 10, 11, 12, 13, 14, 15, 16, 17-t et r adecahydr o- 1H
10cycl opent al al phenant hrene- 17- car boxyjhé c aci d To a stirred suspension of
sodi um hydride (6.55 g, 272.91 mmol) (10.9 g, 60 % suspension in m neral
oil) in THF (130 nm.) was added internediate 23 (10 g, 27.29 mmol) in 2-3
portions foll by et (111 nm, 1364.54 mmol). The m xture was
stirred at 1 rogmterrpg%{%?tfﬁfém?o%?deappr oximately 2 hours in an argon

at nosphere. TheHr eacti osthaesl quenched by careful addition of 2M NaCH (50

m ) and the phases were separated. The organi c phase was extracted with an
addi tional 2¥38 m of 2F\ﬂt"l‘3§ Oluftfe combi ned aqueous sol utions were dil uted
with water (Ygal), washegl omdbiELaQ (40 nml) and acidified by addition of
4AM HC1l. The product was extracted wth Et 0Ac (3x100 m ) and the 20 conbi ned
or ganisc phaséflwer e washgdrovhlohc beidne (30 ml), dried over Na2SO4, filtered
and evapor at dcclhn vacuo t% gi ve 8.6g of the desired product as an orange
semi-solid was us8EDATOBENPRE i n the next step without any further
purificationNaARE; M5 MigdiudIndideh taberdiedi ate 25

25( 1R, 3a5, 3b5, 10aS, 10bR, 115, 12a5)- 7- ( 3-{ 1( 2R) - 2- Car banoyl pyrrol i di n- 1-

yl | car bonyl [Hieny1) - 10bidthylammel, 11- di hydr oxy- 10a, 12a- di net hyl -

1, 2, 3, 3a, 3b, A1 10, 10a, %1}%?1 d1,12, 12a-tet radecahydrocycl opent al 5, 61napht ho
[1,2- fli ndazore-| - car bofy i 8 aci d 62 0 NO The conpound was prepared
accorgdi ng tomM&eNnprocedusgodigfle i nt ernedi ate 21, starting frominternedi ate
24 and internediate 20. APCI-M5 mz: 607 [MH]. 5 Internmedi ate 26

1R, 3aS$, 3bS, 1@as0bR, 11S, 12aS) - 7- ( 3- 11( 2R) - 2- Car banoyl pyrrol i di n- 1-

yl | car bonyl | phenyl) - 10b-fl uoro-1, 11-di hydr oxy- 10a, 12a-di net hy1-

1, 2, 3, 3a, 3b, ABME, 10, 10&rttbisylbeth@] &Ra- t et r adecahydr ocycl opent a[ 5, 61napht ho

[1,2- flinda -1l-carbothjoi¢ S-acid 0 10NO The conpound was prepared
frominterne af% 25 acgrg‘?lf?ﬁ‘éa?@e%%@agﬁwc ocedure as for internediate
22. APCI-M5 mhzs. 623 [ MebdeenExaap! € 1

15 1t room temperature
h hours
min minutes
M molar
MS mass spectrometry
20 APCI atmospheric chemical ionisation method
ESI electron spray ionisation method
NMR nuclear magnetic resonance
SCX solid phase extraction with a sulfonic acid sorbent
HPLC high performance liquid chromatography
25 LC-MS liquid chromatography with mass spectrometry detection
General Methods

NMR spectra were recorded on a Varian Mercury-VX 300 MHz instrument or a Varian
Inova 400MHz instrument. The central peaks of chloroform-d (H 7.26 ppm), acetone-ds
30 (H2.05 ppm), acctonitrile-ds (dg 1.94 ppm) or DMSO-ds (H 2.50 ppm) were used as

internal references.



15( 1R, 3a5, 3b5, 10aR, 10bS, 11S, 12a5) - 1- 1[ (Cyanonet hyl ) sul f anyl |
carbonyll- 11- hydroxy- 7-13-1(2-nethoxyet hybcar banoyl |

phenyll- W, 20RzaHdimet hy1- PCT/SE2010/050354
1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12a-t et radecahydr ocycl opent a

[5, 61lnaphtho [1,2- flindazol-1-yl propanoate WO

2010/ 114471PCT/ SE2010/ 050354 63 A stirred solution of internediate 6 (86
ng, 0.15 nmol) and triethylamne (84 ul, 0.61 mmol) in DCM (10 m) was

cool ed t olution of 5 propionyl chloride
(42 ng g‘hgg&%?%%ﬁ%%wn??m%@%%eﬁ ssThe m xture was stirred for 1 h
at t he s dngrunesmp Blgientria 005 Colhoweblatoys Smhdnétr}@ﬁ 10;f30 mm; Mass APCI; Flow rate

N1, N1, N2- tr| thyleth ne-1,2- di am ne (58 ul ) Stlrrln

cont i nued- ARL{mE: Mays epé%?éf‘%r%l‘feaﬁ Aswater g 0. laﬁolTFzA bﬁ%%é@ewmmﬁrﬂ% (73
mg, 0.61 d“‘%‘ﬂFA‘“%ra%l&é‘i&%?%?‘W/ﬂm ﬂﬂﬂ#@sv 99,3600 1 ng bath was renoved and
stirring was continued f warmng up to roomtenperature. 10
The reaction m xture was dlluted mnth DCM (10 m ), washed with agq. HC1L (1M

é:°| ¥ I?fﬂ.a o Seropth e et Rl DR P %}4@@%(; %h@awlé“a&%%ﬁ ?84 A
pur i 11 6q 1 %Bﬁﬁé%hﬁgkﬁié%@%%m%@%ﬁo é@eéﬁpéwﬁa{%ﬁ%@% Bere

conbi ned d.freeze-dried to r of the ed 15pr oduct

cea yel PR g B Fi s aBar gl Nateed 1P Facd ety B 0 R epih ) 6

8.05 (1H,X”ﬁérra l’r%ﬁMSlﬂ s OBD "™ Cod@mh 35'1Lrn rmxﬁ)l%%n EEonifile®aterf0. 19 NHHat S) |

4.57 (1H, 9 (1H, d), 3. GgU%' : 58 (3H, m, 3.41 (3H s), 3.06
(1H, @), azﬂogera(tq@f 2(111@1}/m112wa5u§eﬂ ps4 znmr 2@ern wys useddgr daegtiony | 2. 21 -
1.39 (17H, m), 1.35 (3H, 20s), 1.28 (1H, d), 1.15 (4H m), 1.01 (3H, s),

0.99 (1H, m. Exanple 2

(1R, 3aS, 3mestQarRdldbSwiskSstdZia@)materidld Wkieaoameirbivlly sudifaly IA1l solvents and
carbonyl11-11- hydroxy7- 13- 1(2- et hoxyet hybcar banoyl |

pheny11- fggmg_eg(éalcﬁe@@nmcre of laboratory'grade’and were used as received.

251, 2, 3, 3a, 3b, 4,5, 7,10, 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a
[5,61naphtho [1,2- flindazol-1-yl propanoate WO

2010/ 1144w tlPicdBES 010/ 050354 64

(8S.9S.10R,11S.13S,14S.17R)-11.17-Dihvdroxy-10,13-dimethvyl-3-0x0-
2.3.6,7.8.9.10,11,12.13.14,15,16,17-tetradecahvdro-1H-cvclopentaja]phenanthrene-17-

carboxvlic acid

20 A solution of orthoperiodic acid (21.4 g, 94 mmol) in water (80 ml) was added to a
solution of (8S5,95,10R,115,135,148,17R)-11,17-dihydroxy-17-(2-hydroxyacetyl)-10,13-
dimethyl-6,7,8,9,10,11,12,13,14,15,16,17-dodecahydro-1H-cyclopenta[a]phenanthren-
3(2H)-one (17.0 g, 46.9 mmol) in THF (350 ml) and the reaction mixture was stirred at
room temperature in an open flask for 2 h. The obtained mixture was poured onto ice and

25 after the ice had molten, the mixture was extracted with ethyl acetate (3 x 150 ml). The
combined organic fractions were concentrated in vacuo to yield white solid, which was
dissolved in aq. NaOH (1 M, 150 ml). The aqueous solution was washed with ethyl acetate

and acidified with conc. aqueous HCI. The obtained precipitate was collected by filtration



The conpound was prepared frominternmedi ate 6 and bronof | uor onet hane
according to 5the procedure described in Exanple 1. APCI-M5 mz: 654 [MH].
1H NVR ( AWO0 2MHiz11442DC13) 6 .03 (1H, s), 7.82 (1H, d), 7. @®¢TSEZ0IBA5(B3H, n),
6.87 (1H, br.$), 6.16 (1H, s), 5.96 (1H, dd), 5.70 (1H, dd), 4.54 (1H m,
3.68 (2H, q), 3.59 (2H, t), 3.40 (3H, g, 3.05 (1H, d), 3.00 (1H m, 2.53
(1H, d), 2.47 - 1.40 (17H, m, 1.34 (3H s), 101.28 (1H m, 1.22 - 1.06
(44, m, 1.00 (3H, s), 0.98 (1H, m. Example 3

g;‘? bgﬁ? 1%@ gfllg@ 5? %%%?ﬁ%§ f%@@ﬁ} %}btité;gﬁqu é&bfy k/ ft‘ﬂ% fd@ﬁ?’edlcompound as an

pheny11- hﬁ@fﬂ&hﬁdpmdéiyAPCI-MS m/z: 349 [MH']

151, 2, 3, 3a 3b, 4,5,7,10, 10a, 10b, 11, 12, 12a tetradecahydrocyclopenta

[ 5, 61naphheMi AQ)OMHiZIIDMSUlU I5 wL20gt hax\sessekate), 4.74\(€ 1H), 4.24 (s, 2H),

2010/ 114471PCT/ SE2010/ 050354 65 The conpound was prepared from i ntermedi ate
6, 2-net ﬁo%y@@éﬂ)ﬂé&(@r?ﬂb%?dnbrlwﬂ ot dfemhaHe latcer Hlhd -ilo k he(m,

procedur MS mz: 670 [WH]. 1H NMR (400 WMHz,
CDC13) 6@%82@6 s %%W%zo%%@ ]1%) 7.70 - 7.50 (3H, m), 7.37 5(1H,
br.$), 6.17 (1H s) 5.96 (1H, dd), 5. 72 (1H, dd), 4.55 (1H ), 4.10 (1H,
m, 4.07 (2H s), 68 (2H, t), 3.65 - 3.56 (2H, m, 3.47 (1H m, 3.41
(3H, s),lBEZHLQBE&_n), .10 (1H, d), 3.04 (1H, n) 2.76 (1H d) 2.58 (2H
: k3 of A 6 , . (3H m,
_ 29,1 )-2 . . M. 10
Exanpl e 2.3.6, 7 8, 9 10.11.12, 13 14, 15 16 17-tetradecahvdro 1H- cvclopenta[a]phenanthrene 17-
(1R, 3aS, 3bS, 10gR, 10bS, 11S, 12aS) - 1- 1[ ( Cyanonet hybsul f anyl | car bonyl | - 11- hydr o
xy-7-13- Mt hybcar banoy! | phenyl | - 10a, 12a- di net hy! -
1, 2,3,3a,3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t 4 r aslecahydr ocycl opent a[ 5, 6] napht ho
[1,2- flindazol - 1 yl cyclopropanecgrb H The conpound was prepared
frominternediate 6 and cycl opr O chl oride and
2- brompacetonitrile according to jure described in Exanple 1
APClI-M5 miz: 673 [MH]. 201H NMR CDC13) 6 8.13 (1H, s), 7.87 (1H,
d), 7.64 - 7.51 (3H, m, 7.14 ( Y, 6.17 (1H, s) 4.58 (1H, m, 3.78
(1H, d), 3.68 (2H q), 3.61 (2H, t) 3.56 (1H, d), 3.41 (3H, s), 3.09 (1H,
d), 2. 96 TouHtireed)susiRngien of ppdiey han@é?(S(m 14p,5 mimelz 6()f4s+susm)ens1@1@6 1 80
(10H, m, mlélﬂ;?rgl?mi) in TI—fp (106 nﬁ;ur(l(?er arg% was a%geci 1ntérrne211atelI 858Od 4. 3@ rhrnol)

0.90 (7H
in small portions at room temperature. After stirring for 5 minutes ethyl formate (58.4 ml,

15 717.5 mmol) was added and stirring was continued at room temperature overnight. Formic
acid was added until no more gas evolution was observed, affording a thick suspension.
2M aq. NaOH solution (50 ml) was added and the obtained mixture was stirred for 10 min.
The layers were separated, the aqueous layer was acidified with conc. aq. HCI and
extracted with ethyl acetate (3 x 50 ml). The combined organic extracts were dried with

20 sodium sulfate, filtered and the solvent was evaporated in vacuo to afford 5.65 g of the
desired compound as a yellow foam which solidified. APCI-MS m/z: 377 [MH].

'H NMR (400 MHz, DMSO-ds) 8 5.56 (s, 1H), 4.26 (m, 2H), 2.54 - 2.37 (m, 2H), 2.29 -

2.11 (m, 2H), 1.96 - 1.78 (m, 2H), 1.77 - 1.43 (m, 6H), 1.34 - 1.20 (m, 1H), 1.25 (s, 3H),
1.09 - 0.85 (m, 1H), 0.89 (s, 3H). APCI-MS m/z: 377 [MH'].
25

Intermediate 3

tert-Butyl 2-(3-(2-methoxvethvlcarbamovDphenvl)hvdrazinecarboxvlate




WD 2010/ 114471PCT/ SE2010/ 050354 66

(1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 1- 11( Fl uor onet hyl ) sul f anyl |

car bonyliwoODetwyduaxy7- 13- 1( 2- met hoxyet hybcar banoyl | PCT/SE2010/050354

phenyl }-10a, 12a- di net hy1-

1,2,3,3a,3b,4,5,7, 10, 104, 10b, 11, 12, 12a,4 et r adecahydr ocycl opent a[ 5, 61napht ho
[1,2- 11 indazol-1-yl cycl opropanecarboxyl ate The conpound was
prepared frominternediate 6, cycl opropanecarbonyl chloride and

br onof | uor onet hane accordipgngot g the procedurg described in Exanple 1. io
APCl - M5 nlz: 667 [MH]. 1H (400 MHz, CDCLH 1H NVR (400 MHz, CDC13) 6
8.03 (1H, s), 7.82 (1H, dN""7.64 - 7.52 (3HN1, 6.86 (1H, br.$), 6.17 (1H
s), 5.96 (1H, dd), 5.71 , dd), 457 (1H, , 3.68 (2H, q), 3.59 (2H, t),
3.40 (3H, s), 3.05 (1H, 2088 (1H, m, MH~d), 2.53 (1H m, 2.34
(1H, d), 2.19 - 1.64 (10H, , 1.46 (2H m, 1734 (éH, s), 1.29 (1H, dd),
1.21 15- 0.88 (7H, n). Exanple 6

(1R 3S, 3% 40RR sbQkiGn b1 S (2408 bulo AN Hshieudil (505 me.2,

car bony11-11- hydr oxy10a, 12a- dlneth%: 7-(3-112- (nethylsulfanybet
car banoy [nupple iy DMFE (3 rnl) was added di(1 -1rn1dazol I-yl)methanone (811 mg, 5 rnrnol) at

o [ 1,20 et P PdR ot g bk TR BRE bBta 6

The conpeundl)was spsegadels atldeinStinigy widdoatiguddloveptigti 40 el saﬁlfeltahpaetuamd
bronnfluoronethane according to.the procedure described in

APCI - VB nihg re%ﬂztglg[rmzm}re weag uqomﬂan(ta@e aga B Cl gehetion (O M, 93 H(l)md @}ract?dm (1H,

457 ?Mﬁﬁt Cypy iy Tos by SrasdiCexho R it by ol ™ %)
(1H, m, d2ed 8J1‘(hZHHa28tQ The d8/ifgl kgendvas Alt&2d pfftdnd g orgado s@lﬂ’ﬁbn RS 2 32 (1H,

M), 2.16 (3H, s), 2.14 - 1.93 (6H n), 1.82 (1H, ), 1.64 (2H n), 1.47
(2H, m), con@Btre@Hin sjcuolrc@Mtind H, a gellow dil $hich waspurifiedMy flaph 1. 01 (3H s).

10 Exanpl as, 3bS, 10aR, 10 S, - 1- Fl u u yII
car bolly 1 ETPTSAR TS Boan A HEOIORE S B T0 0Pt Iebl ARpBiAde e (7

car banoy o pdyanpy ﬂa}sget cornpound as a colourless oil which solidified slowly

151, 2, 3, 3a, 3b, 0, 10a, 10b, 11, 12, 12a- tetradecahydrocyclopenta[5 61lnapht
ho [1,2- APCI-MSm/z: 310[MH]

TH NMR (400 MHz, CDCl3) § 7.30 - 7.19 (3H, m), 6.95 (1H, ddd), 6.60 (1H, br.s), 6.53

(1H, br.s), 3.69 (3H, br.s), 3.63 (2H, m), 3.57 (2H, m), 3.39 3H, s), 1.47 (9H, s).
15

Intermediate 4

3-Hvdrazinyl-N-(2-methoxvethyl)benzamide

20 To a stirred solution of intermediate 3 (440 mg, 1.42 mmol) in dichloromethane (10 ml)
was added trifluoroacetic acid (2 ml). The mixture was stirred at room temperature for 1 h
and the resulting mixture was extracted with water (25 ml). The aqueous extract was made
alkaline by addition of aq. NaOH (40 % wt.) and the product was extracted with EtOAc (3
x 15 ml). The combined organic extracts were dried with NaySOy, the drying agent was



11 indazol -1-yl1 propanoate The conpound was prepared frominternediate
10, propionyl chloride and bronofl uoromet hane according to the procedure
descri bedwOrrotixamphie 1. 20 APCI-M5S mz: 670 [MH]. WO PCT/SE2010/050354

2010/ 114471PCT/ SE2010/ 050354 68 1H NWR (400 MHz, CDC13) 6 7.93 (1H, s),
7.77 (1H, d), 7.66 (1H d), 7.55 (1H &3, 7.47 (1H s), 6.67 (1H m, 6.16
(1H, s) 5.96 (1H, dd), 5.71 (1H, dd), 4.57 (1H, d), 3.70 (2H, qg), 3.00
(2H , 2.78 (2H, t), 2.74 (1H, d), 2.51 (1H m, 2.39 (1H, qd), 2.31 (1H

(o 16@5‘% Phip s o Rpdpfin Peworo Bragys dl sogr hodhil £ 20 o

8 (1R 3aﬁnab\ﬁas'LMR,ldﬂf&SLeiﬂﬁeliﬁr&@uthnﬁLIlﬁrﬂldupnﬂﬁﬁttil@yll ) sul fanyl |
carbonyll-11-h xglOa 12a-di met hyl-7- (3-112- (et hyl sul f anybet hyl |

car banoy 4 6H€W§1¥P H'].

101, 2, 3, 3a, 3b, 4,5, 7,10, 104, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 61napht
ho [1,2- 11 indazol 1-yl nethoxyacetate The conpound was prepared from
i nt er medilateembdiat@Smet hoxyacetyl chloride and 15 br onof | uor onet hane

accordi ng APCl - M5 nfz: 686 [ MH].
1H NVR (4882 2 ; ), 7.65 (1H, d), 7.57
(1H t), Ixetﬂzx«elm@}balﬁo@wem} 178 &ﬁle&m s), 5.94 (1H, dd), 5.74 (1H,
dd), 4.57 (IH, m, .08 (ZH 5), 3. 70 T2H 0], 3. 47 (3H s) 3.03 (2H m,
2.78 (2H1.2.3.3a3bAB.7.101102} b‘l,AI : g hvdroeedopes ho{RY, s),

2.15 - 1.093 (66 m .. 1 .83 (1H, ,165(1Hn’)147(2Hn’)133(3H
s), 1. 26%@)—%—"&“—?—@4 (73H, m, 1.01 (3H, s). Exanple 9

(1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 1- 1[ ( Cyanonet hyl ) sul f anyld, oH
carbonyl1-11- hydroxy2510a, 12a- di net hy1- 7- ( 3- 112- ( met fy] :
oyl | pheny1l) - WG 2640/ 114471PCT/ SE2010/ 050354 69 “’

1,2, 3, 3a, 3b, 45,7 Wi 03, 10B 12 12, 12a-t et radeca fv{@ Dpent a[ 5, 6] napht ho

bet hyl | car bam

[1,2- fli§ cycl op anecar boxyHate- 5 soffpound was prepar ed
fromintery 0 arid c bganegarbonyl C ri de and
br onof | uogova <ne accordi ng tdl t he Procedure rigoed in Example 1.
APCl - M5 il z: 690 [MH ]. Ne ~

(0] o~

10

To a stirred solution of intermediate 2 (471 mg, 1.25 mmol) in acetic acid (10 ml) and

water (2 ml) was added intermediate 4 (238 mg, 1.14 mmol) at room temperature. The

mixture was stirred overnight and subsequently poured into water (100 ml). The resulting

precipitate was collected by filtration and dried on the sinter in air to yield 455 mg (73 %)
15 of a yellow solid which was used as such without any further purification.

APCI-MS m/z: 550 [MH'].

Intermediate 6
(1R,3a2S.3bS.10aR,10bS,115.12a8)-7-{3-[(2-Methoxvethyvl)carbamovl]jphenvl}-1.11-
20  dihvdroxv-10a.12a-dimethyl-1.2.3.3a.3b.4.5.7,10,10a.,10b,11,12,12a-

tetradecahvdrocvclopenta[5.6]naphtho]1.2-flindazole-1-carbothioic S-acid




1H NWVR (400 MHz, CDC13) 6 7.93 (1H, s), 7.77 (1H, d), 7.66 (1H d), 7.55
(1H, t), 7.47 (1H, s), 6.68 (1H, t), 6.17 (1H, s), 4.58 (1H, d), 3.77 (1H
d), 3.69 woHpigi4478. 57 (1H, d), i03.03 (1H, d), 2.95 (1lRCTIE201B/0FB54 2H, t),
2.74 (1H, d), 2.52 (1H, m, 2.31 (1H m, 2.16 (3H, s), 2.15 - 1.92 (5H,

m, 1.84 (1H m, 1.72 - 1.63 (2H, m,5{L.47 (1H m, 1.33 (3H, s), 1.31
-0.91 (11H, m. Exanple 10

15( 1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 1- 11( Fl uor onet hyl ) sul f anyl |

carbony ;ﬁoé%stﬂ%%sfgﬁibn bP AR BN g ol S5 hidor (iTENRE! (S Whif 42y Redhy! |

[1 2, ]3 3a, r?:i{lﬁ}m[nﬁdizolﬂf%ﬁﬂeéﬂﬁbn& 13315211@,221('91 ﬂltrﬂoa.)jzﬁﬁ‘adi‘ryidefrﬁp?mﬂu&pé"hé anixture

5, 6] naphtho [1 I nda 1 cycl opropanecar hoxyl a

2010/ 1141%#@??%%2@1@%‘9@@3%@% Gﬁ 0\&6%5151? @%&%Sé rough e S nedi at e
10, cycl %8%198&‘%%99 'Sifllrug\lv&’sf éo%néélfjfopﬁﬁg@&h&m @6‘?&196&9% LAcPHdingt 0 the
procedure described 1 n nple 1. APClI-Ms m z: MH]. 51H NMR (400 MHz,
CDC13) 6 the @&tirekyassphbsequétifly(pbidreddito a7m&@ure blf-l;cec{)l OO g) &t qq1HCI()Q m¥,.247 (1H,
s), 6.67 5. 96 1H, . dd), H, H s),
3.69 (2H, h)Afte’s’)dB‘éC? %ﬂ lﬁﬂa?ed ?egéwfm Teyipitac s egwct @b Efjrféo? i‘ili? gﬁédl 2.51
(1H m, & aesZntér]ih' anrﬂ) yleZd 1@1 fn%"d92 %f th@dés‘ﬂreﬂ Jsb'{npmnd & ORIlowkofd. (4H m,

1.83 (1Ft%é2 8 (2 , 1.33 (43H, s), 1.28 (1H, dd),

1.20 - I(M_‘JSl-Hn/eri% [H arrpl e 11

(1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 7-{ 3- 1( 2- Am no- 2- oxoet hyl ) car banoyl
phenyl | -1- |1l (cyanonet hybsul fanyl |

car bopy| lInfekniRWilit@xy- 10a, 12a-di net hyl 1, 2, 3, 3a, 3b, 4, 5,7, 10, 10a, 10b, 11, 12, 12a
-tetradecahydroc clopenta[ 5 6Inaphtho[1 2- 15f||ndazol 1l-yl propanoate
T(:)a_st||‘t -r(methvithio)ethylcarbame eI S5 ylat
dlchloronethane (2 mM) and triethylam ne (200 p|) was added
2-bronpacetonitrile (14.5 ng, 120 [tnol) at roomtenperature and stirring
was continued overnight. Phkeo xture was co @ ted in vacuo, 20 the

resi due was dissolved in aggt |tr|Ie (2 n1)/mater (0.5 m) and the product

was purified by preparatie HPLC. _The produ@# containing fractions were

conbi ned and freeze-drie give 2 ng (8 9 f fhe desired product as a
white solid. APCI-M5S m z. OFMH ] 400 MHz, CDC13) 6 8.00
(1H, s), 7.80 (1H, d), 7.66 §1H, d) 7.55 (1H ot), 7. 46 25(1H s), 7.23
(4H, t), 6.14 (2H s), 5.65 (1H, br.$), 4.57 (1H d), 4.17 (2H d), 3.79
(1H d). Theoompooidwasmerasd SBR0Y-6)- G@@%E@cycarbonyl)hydrazmyl)benzow acid

15 according to the procedure described for intermediate 3.
APCI-MS m/z: 326 [MH'].

TH NMR (400 MHz, CDCl3) § 7.30 (2H, m), 7.22 (1H, m), 6.97 (1H, dd), 6.60 (1H, br.s),

6.47 (1H, br.s), 3.66 (2H, q), 3.17 (1H, br.s), 2.76 (2H, t), 2.15 3H, s), 1.47 (9H, br.s).

20  Intermediate 8

3-Hvdrazinvl-N-(2-(methvlthio)ethvl)benzamide

The compound was prepared from intermediate 7 according to the procedure described for

25 intermediate 4. APCI-MS m/z: 226 [MH'].



71 3.57 (1H, d), 3.01 (1H, d), 2.97 (1H m, 2.72 (1H d), 2.51 (1H m,
2.39 (2H, ), 2.31 (1H, mM, 2.11 (1H, dd), 2.07- 1.92 (3H m, 1.83 (1H,

m, 1.64 weHpiomug471. 47 (1H, nm), 1.32 (43H, s), 1.26 (1HPCESE20AS368H, t),
1.10 (1H, m, 1.01 (3H, s). 5 Exanple 12

(1R, 3aS, 3bS, 10aR, 10bS, 115, 12aS) - 1- 11( Gyanonet hyl ) sul fanyl | carbonyl }-7-{3-
1(1, 1- di oxi dot etrahydrot hi ophen- 3-ybcar banoyl |

phenyl } - 11- hydr oxy- 10a, 12a- di net hy1-

1, 2,3,3a,3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[1,2- fi indazol-1-yl propanoate The conpound was prepared from

i nt er nedilateemkdiaaed br onof | uor onet hane according to the procedure descri bed
in Exanple 11. APCI - 721 VH 151FI NIVR 400 MHz, CDC13) 6 8.10 (1H,
s), 7.85 aS3s.10 S 11 “4-433Q2s) 4. 94 (1H, n), 4.56
(1H, d), : (2H m, 3.24 - 2.92 (4H,
m, 2.77°= 2 (1H, m, 1.65 (1H m,
1.48 (2HLA3, 3a,:|_5b:§4‘5 VJNlﬂgjg!b,lng laa%btradecahzdlﬁ)cyat_rpent,h_[5,g|na@thoﬂ!nl}?, (2H,

m, 1.01 EBH? ZZ‘ 28 Exgrrglg
(1R 3aS, S)-7-(3-11(2R) - 2- Car banmoyl pyrrolidin-1- yli

car bonyl | phenyl)-1-11(fl uoronet hybsul f anyl | 0. OH

carbonyll-11- hydroxy-10a, 12a-di met hyl-1, 2, 3, 3a, 3b, 4, %.7,.101J8a, 10b, 11, 12, 12

a- tetradecahydrqegyehopenta[ 5, 61napht ho [1 2-f1 indazp m» pr opanoat e

WD 2010/ 114471P E2010/ 059@*% 72 Intermedi at g/ f, 0.17 mol) was

suspended}in =@| (10 M) aRkd trlethyla-m—ne—(o ‘ 0.83 mmol ) was
e~was +cool injan_ice bath u argon when propi onyl

added. Theyni Q% €
chloride (#.864-'nf, 0.74 mol) as atided. The ure was stirred for
Sappr. 10 min and Ni, N, N2-tri r?et hyl et hane- 1, 2- Nge, (0.042 m, 0.33

nmmol ) was added and after 10 mn. 110 pl of a 40%Osol utson of

br onof | uor onet hane in DMF was added and the resulting m xture was stirred
for 10 nilhe copgoun] vanprensd froroipsampdiatsZeand latramediatc Serergenaiadhdi ssol ved
in CHZCl ]%ﬂd)é S f10.5 M HCL (50 m),
wat er réﬁéguan n}régef&?g%%ﬁ%l%? %ter gvglﬁ%%ng ted in vacuo . The
obtaiuoed i oresi due was dissolved in acetonitrile / water (5m/ 1 m) and

the resultin 30| u bon was purified using preparative HPLC (MeCN 35% 85%
el ut ed at—‘f@—'ﬁﬂj— The product containing fractions were conbi ned and

freeze- dijRBaEAn%L mhﬂ Yo ST S(122S 14y- 181 (3-1¥1 e R $thE EthS AR DAREhviHhEne®) | d.

APCl - VB Mz 693 | VH
1,11-dihvdroxv-10a,12a-dimethyl-1,2.3,32,3b.4,5.7,10,10a,10b,11,12,12a-

tetradecahvdrocvclopenta[5.6]naphtho]1.2-flindazole-1-carbothioic S-acid

15

The compound was prepared from intermediate 9 according to the procedure described for

intermediate 6. APCI-MS m/z: 582 [MH ].

20  Intermediate 11




151H NMR (400 MHz, CDC13, TFA-d) 8 7.95 - 7.93 (1H, m, 7.84 (1H, d), 7.78
- 7.54 (3H, nm, 6.02 - 5.66 (3H, M, 4.75 - 4.48 (2H, m, 3.90 - 3.59 (2H,
m, 3.22 WOHp10diig473. 07 - 2.99 (1H, n), 2.85 - 2.78 (1H, Pa/SE201685035L. 52
(1H, m, 2.50 - 2.39 (4H, m), 2.27 - 1.94 (8H m, 1.92 - 1.81 (1H m,
1.73 - 1.62 (1H, m), 1.56 - 1.46 (1H g, 1.40 - 1.32 (4H m), 1.24 - 1.15
(4H, m, 1.00 (3H, s). 20 Exanple 14

(1R, 3aS, 3bS, 10aR, 10bS 11S, 12aS) - 7- (3-1 [ (2R) - 2- Car banoyl pyrrolidin-1- vyl
carbony’ (PRAIKS (rRNATRNK RIS AlFpbky ROAWI 1-albiab bl fi 102, 122-

di met hylﬁnﬂtl&lﬂanﬁba gb,‘asnmlmaou,mmmzie 12at et r adecahydrocycl opent a[ 5, 6
lnaphtho[ 1, 2-fl i ndazol -1-y1 cropanoate Q5 The conpound was prepared
accor di ndeiradecahvdracxegperiajSinaphthe landazol vheacidt er nedi ate 22
and 2-bronpacetonitrile. APCl -M niz 700 [ MH 1H NVR (490 0Hz, CDC13,

TFA-d) 8 7.95 - 7.93 (1H, ,on’.83 (1H, d), 7.77 - 4. 53y43k4 M, 6.01 -
5.98 (1H, m, 4.75 - AL,48 OHrT) 3.90 - 3.59 (4H, 21 (1H, d), 3.03
- 2.94 i0(1H m, 2 4 - (1H m, 2.65 - 21- vEN =M, 2.48 - 2.35
(4H, m, 2.26 - 1.9t By~ 1.93- 1.82 (1H " ‘ 1.61 (1H, m,
1.57- 1.47 (1H, m o 1.35 (4H, m, 1.21 1.14 (4H, m), 1.02 (3H, s).

Exanpl e 15

15( 1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 7- ( 3- 11( 2R) - 2- bamoyl pyrrolidin-1- vyli
car bonyl | phenyl) - 10b-f | uoro- 1- llffl uor oret hybsuld anyl |

carbonyll- 11- hydr oxy-10a, 12a-di net hy1-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12

a- t et FadddSKGBPEEYL N BHRIKPAES frenzwa&ﬁmﬁ@iatfﬁ wlde3-hyrlrazipylbenzpic aed #oRidiRet at e
WO 2010/ 13 411 ECH_FROG N QT30 rhddikte 5. APCI-MS m/z: 492 [MH].

Intermediate 12
(1R.3a2S.3bS.10aR.10bS,11S.12a8)-7-(3-Carboxyphenvl)-11-hvdroxvy-10a,12a-
10 dimethyl-1-(propanovloxv)-1,2.3.3a,3b.4.5,7,10,10a,10b,11,12.12a-

tetradecahvdrocvclopenta[S.6lnaphtho|1.2-flindazole-1-carboxvlic acid

A stirred solution of intermediate 11 (919 mg, 1.87 mmol) and triethylamine (1.16 ml, 8.4
15 mmol) in dichloromethane (25 ml) was cooled to 0 °C under an argon atmosphere and a
solution of propionyl chloride (691 mg, 7.46 mmol) in dichloromethane (5 ml) was added.
The mixture was stirred for 1 h at the same temperature. N;,N;,N,-Trimethylethane-1,2-
diamine (0.95 ml, 7.46 mmol) was added and stirring was continued at room temperature
for 30 min. The obtained mixture was diluted with dichloromethane (50 ml) and washed
20 with aq. HC1 (1M, 20 ml). An oily precipitate formed which was colleted, dissolved in
acetonitrile and dried with Na,SQOj. Filtration of the drying agent followed by evaporation



The conpound was prepared according to the procedure for exanple 13,
starting frominternedi ate 26, 2-nethoxyacetyl chloride and

br onof | uoworzetdiamelr APCI - M5 nfz: 727 [ML-1]. 51H NVR (400TI¥E2010083348,
TFA-d) 8 7.98 - 7.96 (1H, m), 7.85 (1H d), 7.78 - 7.56 (3H m, 6.08 (1H
s), 5.85 (2H, m, 4.75 - 4.43 (2H, #.26 (2H m, 3.90 - 3.60 (2H, m,
3.57 (3H, s), 3.39 (1H, d), 3.10 - 2. 9% (2H, m, 2.73 - 2.60 (1H, m, 2.51
- 1.79 (12H, m, 1.68 - 1.45 (5H, m, 1.02 (3H, s). 10 Exanples 16 to 18
The comoynds R F5AMRLE 1eﬂa%dg>9(2 é!ﬁh@cr%ﬁ@ﬁ@sfu%ﬂ B Bﬁrﬁ&\%ﬁ&ﬁ%vail@ eﬁ%ﬁ“s to
t hose described 1n the above a rocess . 75
z/ tu | Dd\s QuchoyitiduNamw fdANid purdi datvbh . (ABOI - MﬂznﬂzCE)&[MHI‘FA- d) 8 7.95 (1H, s),
7.85 - 7.54 (4H, m, 6.01 - 5.69 (3H mM, 4.75 - 4.49 (2H, m, 4.22 (2H,

m, 3.91 - 3.59 (2H, nm), 3.56 (3H, s), 3.19 (1H, d), 3.10 - 3.01 (1H, m,
2.84 - 64 -2.50 (1H, m, 2.47 -2.38 (2H, m, 2.28 - 1.98
(8H, m, %ZQMS%HH m, 1.68 - 1.59 (1H, m, 1.57- 1.46 (1H m, 1.41
- 1.306 (4&, @,3bs,mhR,10bsmsglJZIal§) -M{3-[2-AinihEH- o:e))ethvllelammwmﬂlemuvso
-d6) 8 8.8 . : m, 7.54
(1H, s), 5386 (1H

s), 5.23 tét%khec‘éhvdr‘bc%@o ditta[530]nafhh8| 1.2 Prddz41d-1-BrbovhcadidH. d), 3.32 (3H,
s), 3.15 (IR d), Z.86 é2T7%‘f2FﬁhﬁTL‘ziggi‘2‘17‘r1FrXﬁT‘—z. -71.90 (2H,

)

m, 1.84 (1H, d), 1.77 - 1.64 (2H, nm), 1.48- 1.35 (2H, rr) 133(3H s),
0.88 (3H, s). punodulop (1R 3aS, 3bS, 10aR, 10bS, 1185, 12aS) (3- {

[ (2R) - 2- car banoyl pyrrﬁ+| di 1 yl ] car bonyl } phenyl) 1- X

[ (fl uoronet hyl)sul fany n‘yrl’}\-l 1- hydroxy-1 yl -

1,2, 3,3a,3b,4,5, 7 b, 12, 12, 12a-t et r adega op@nt a[ 5, 6] napht ho
[ 1,2-f]i ndazol - Ny Bkyacet ate N ‘

@) 0 NH

10 To a stired solution of intermediate 12 (350 mg, 0.64 mmol) in DMF (10 ml) was added
di(1H-imidazol-1-yl)methanone (259 mg, 1.59 mmol) and the mixture was stirred at room
temperature for 5 h. 2-Aminoacetamide hydrochloride (212 mg, 1.91 mmol) was added,
followed by triethylamine (0.5 ml, mmol) and stirring was continued at the same
temperature overnight. The obtained mixture was poured into aq. HCl solution (2 M, 100

15 ml) and extracted with EtOAc (2 x 50 ml). The combined organic extracts were washed
with water (100 ml) and sat. aq. NaCl (50 ml) was added to the remaining aqueous layer,
followed by extraction with EtOAc (50 ml). The combined organic extracts were dried
over Na,;SQy, filtered and the solvent was removed in vacuo. The resulting residue was
dissolved in acetonitrile (2 ml)/water (0.5 ml), the resulting solution was purified by

20 preparative HPLC and the product containing fractions were combined and freeze-dried to
afford 102 mg (26 %) of the desired ompound as yellowish solid. APCI-MS m/z: 605
[MH'].

Intermediate 14

25 (1R.3a2S.3bS.10aR,10bS.115,12a8)-7-{3-[(2-Amino-2-oxoethvDcarbamovl]phenyl}-1-

{[(dimethvlcarbamovl)sulfanvl]jcarbonyll-11-hvdroxv-10a,12a-dimethyvl-




(1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS)-7- {3-[ (2-am no- 2- oxoet hyl ) car banoy1] -
phenyl} -10b-fluoro-1- { [(fluoronethyl)sulfanyl]carbonyl} -1 1-

hydr oxy- Wea,20RaHdi7met hyl - PCT/SE2010/050354
1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[ 1,2-f]indazol-1-yl net hoxyacetate cig4 ,-, r---- ,-, Structure zHN O O-

OHo OO HOO OHHO O HOO 1;1 0 HOO

1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vyl propanoate

s To a stirred solution of intermediate 13 (102 mg, 0.17 mmol) in acetone (5 ml) was added
dimethylcarbamothioic chloride (62.5 mg, 0.51 mmol), followed by tricthylamine (51.2
mg, 0.51 mmol), sodium iodide (5.06 mg, 0.03 mmol) and water (0.1 ml). Stirring was
continued at room temperature overnight. N,N-Dimethylacetamide (1 ml) was added to the
mixture followed by a second portion of dimethylcarbamothioic chloride (62.5 mg, 0.51

10 mmol) and stirring was continued for an additional 24 h. The obtained solution was poured
into cold water (30 ml), acetone was removed in vacuo and the obtained precipitate was
collected by filtration and dried on the sinter in air to afford 47 mg (40 %) of the desired
compound as a brownish solid. APCI-MS m/z: 692 [MH].

15 Intermediate 15
(1R.,3a2S.3bS.10aR.10bS,11S.12a8)-7-{3-[(2-Amino-2-o0xoethvDcarbamovllphenvyl}-11-
hvdroxv-10a,12a-dimethvl-1-(propanovloxv)-1,2.3.3a.3b.4.5.7,10.10a.10b,11,12.12a-

tetradecahvdrocvclopenta[5.6]naphtho]1.2-flindazole-1-carbothioic S-acid




76 z/tu IDdV rn in ,..c) WNHT 1H NWMR (400 MHz, DMSO -d6) 8 8.85 (1H, t),
7.99 (1H, s), 7.88 (1H, d), 7.66 - 7.59 (2H, m, 7.51 (1H, s), 7.40 (1H,
s), 7.04 woHp1siig476. 19 (1H, s), 5.99 -5.93 (1H, nm), 5.8PCI/SB2@0/0fwBK n),
4.57 - 4.49 (1H, m, 4.37 (1H, s), 3.82 (2H, d), 2.96 (1H, d), 2.82 - 2.74
(1H, m, 2.69 - 2.63 (1H m, 2.45 -2. (4H, m, 1.96 - 1.83 (5H m,
1.78- 1.70 (1H, m, 1.66 - 1.57 (1H, , 1.42 - 1.30 (1H, m, 1.23 (3H, s),
1.15 (1H, d), 1.03 (3H, t), 0.88 (3H, s). punodul op

(1R 3aS, 3bS, 10aR, 10bS, 11S, 12aS)-7- {3 -[(2-am no- 2-

oxoet hyl ) car banoyl | phenyl} -1- { [(fluoronethyl)sul fanyl]carbonyl} -1 1-
hydr oxy- 1l@as stzeeddusphkigh of intermediate 14 (47 mg, 70 wmol) in methanol (2 ml) was added
1,2,3,3a,3b,4,5,7,10,10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[ 1,2-f] im@é%w_%r%aﬁgxé%gﬁ%tléo #mob) and the resulting mixture was stirred at room

temperature for 2 h. The obtained solution was poured into cold water (20 ml) and washed
s with toluene (20 ml). The aqueous layer was acidified with aq. HCI (2 M) and extracted

with EtOAc (2 x 15 ml). The combined organic extracts were dried with Na,;SOs, the

drying agent was filtered and the solvent was removed in vacuo to afford 25 mg (59 %) of

the desired product as a brown oil. APCI-MS m/z: 621 [MH].

10 Intermediate 16
(1R.,3a2S.3bS.10aR,10bS.11S.12a8)-7-{3-[(1.1-Dioxidotetrahvdrothiophen-3-

vl)carbamovl]phenvll-11-hydroxy-10a.12a-dimethyl-1-(propanovloxv)-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazole-1-carboxvlic acid

15

To a stirred solution of intermediate 12 (350 mg, 0.64 mmol) in DMF (5 ml) was added
di(1H-imidazol-1-yl)methanone (259 mg, 1.59 mmol) and the resulting mixture was stirred
at room temperature for 5 h. Tetrahydrophiophen-3-amine 1,1-dioxide (259 mg, 1.91

20  mmol) was added and stirring was continued at the same temperature overnight. The
mixture was poured into aq. HCL (2 M, 100 ml), extracted with EtOAc (2 x 50 ml) and the
combined organic extracts were washed with water (100 ml), dried with Na,SOy, filtered
and the solvent was removed in vacuo. The crude material was dissolved in acetonitrile (2
ml)/water (0.5 ml), the resulting solution was purified by preparative HPLC and the

25 product containing fractions were combined and freeze-dried to afford 110 mg (26 %) of

product as yellowish solid. APCI-MS m/z: 666 [MH 7.



Structure HN 1-100LI HO O WO 2010/ 114471PCT/ SE2010/ 050354 77

| nt er redi ate 27

(8S, 9RIOCSyO281013$4714S, 16R, 17R) - 9- Fl uor o- 2-forny1- 11, 17- eiCmsee@nyps@64 13, 16-
trimethyl-3-o0xo0-2,3,6,7,8,9,10,11, 12,13, 14, 15, 16, 17-t et radecahydr o- 1Hcycl op
ent ai al phenant hrene- 17- car bot hi oi ¢ S-agyd (-) - Dexanet hasone aci d
Internmediate 27 A 2L flask was charged with (-)-Dexanet hasone acid (92.31
g, 243.93 mmol ), tris(triphenyl phosphine)rhodiun(l)chloride (11.28 g, 12.20
mol ), toluene (1000 nL) and 10 ethanol (300 nL) and the m xture was heated
at 50 C under pressure 55 psi for 50 hours. The solvents were renoved under
pr essur e Iategniediaté €3i due coevaporated with EtOH twice (2 x 250 nl).

Di chloron?ﬁhane 1.2 L vas added a?d Hhe sldrr stirred on the rPt?vapor

over ni ghtis 1890 nl)
and drieq

unr eact ed 1 ng mater na DPT OX ‘ C f . The 86.5
g of thedi $1 3b.46 Ve 10480 i2d2aated with the sane sol vent

conposition and with tris(triphenyl phosphi hodi u chloride (1.5 g,
0D ol iadegaViagytlbpeia 34 ﬂ?@i‘@ﬁﬁﬁuﬁﬁkhﬁaﬁa@& hours.  The
solvents were renoved under pressure and the residue coevaporated w th EtOH
two tines (2 x 250 ngm Di chl oromethane 1.2 L magrmdded and 20the slurry
stirred for one hourYpefore being filtered, waghed three times with
di chl or onet hané' &g BW) and dried to F%f -hydro

o} \n/\

pr oduct .

The compound was prepared from intermediate 6 according to the procedure described for
intermediate 14. APCI-MS m/z: 753 [MH ].

10
Intermediate 18
(1R.3aS.3bS.10aR,10bS,11S.12aS)-7-{3-[(1,1-Dioxidotetrahydrothiophen-3-

vl)carbamovl]phenvll-11-hydroxy-10a.12a-dimethyl-1-(propanovloxv)-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

15 flindazole-1-carbothioic S-acid

The compound was prepared from intermediate 7 according to the procedure described for

intermediate 15. APCI-MS m/z: 682 [MH .



WO 2010/ 114471PCT/ SE2010/ 050354 78 HPLC purity approx. 92% This materi al
was used in the next step without further purification. APCI-M5s Mz: 381.2
[ MH] . Thwodbtorma47o product above (79.4 g, 208.70 mmol ) PaasSEAdI1888135€d i n
DMF (620 nlL) in a 55L 5-neck reactor flask (equi pped with overhead stirrer,
t hernoneter and dropping funnel) and dig§ 1H i m dazol - 1-yl ) met hanone (67.7 g,
417.40 mmol ) was added in portions. During the |ast addition, another 100
mL of DMF was used to rinse the vessel and the m xture stirred at room
tenperature overnight. A gas trap containing sodi um hypochlorite was
connected to the reactor and H2S (g) was bubbled for 60 m nutes and
stirring nagsmediat9nued for a further 60 m nutes before adding water (2 L)
into the reaction mxture. \Wile keeping the tenperature bet ween 25-30 C, 2
N HC1 (aderteds 3SR ) 2rcanbamevlpyerglidiy L wlgachony iphenyl-+ jr e was stirred
for 60 m I ting preC|p|tate mas filtered, air dried overnight
and for db&nechio Ho at 50 Cto give 82.8 g of the thioacid as a white
solids This inmpure material was used in the next step without further
15purification. APCI-M5 Mz: 397.0 [[MH+F] To a stirred suspension of sodium
hydride (160 g, 3994.80 nmmol) in TH 0 nL) under argon atnosphere the
thio acid fromthe step above (158.4 9, 9.48 mmol ) was added in snal
portions over a period of 20 mi nutes,nwhile keeping the tenperature bel ow
25 C. 20 The reaction m xture was codled to 15 C and ethyl formate (1614
mL, 19973.98 mmol ) was added car ef during the addition of the first
2-300 nmL. After 5 hours stirring t eaog:gn m xture was quenched by the
careful addition of 1M NaOH (1500 ni). gueous phase was col |l ected and
the organi c phase was extracted with &h additional 2x750 nL of 1M NaOH The
conbi ned al kal i ne agueous phases were mﬁt with 2 x 1.5 L of 25 TBME. The
aqueous ph s acidifi 3-4 with 5 N HCLL._added in portions while
cool i ng. éﬁr??ﬁmﬁ@wébﬁ% %ﬁgﬁr mg’a@nﬁ% R 3P & 7 |7|7tr%1?1913¢jva8\%%§ i t h
sone wat NMWH’O Hﬂ)’éﬂagz Fl §@:g[hgz S\C’)\?@Pﬁ&im‘@ gllj lsf@? tet‘?affﬁé“&l?soﬁfom and

then dried again in va uo at ng 10 the titl
conpound hexafluoARBGlospBtd(V 2 (5.4R5. 1B. f’[i\dlﬁﬂiol) Mbtmmﬁmmmlmﬁza,n TdoiB)(4d 7. 96

1H, s), 7. 1H 7.64 7.54 t),. 7.48 (1H, ,s), .7.09
(i &) s 333t Rpoiin (B myPpuiinei Shtodiia i ey e i sl a5 o7
(1H, s). rborf4erhpdratul®) Stifti z(slddntlﬁilled (fbel]lﬂ%ht the %X&?é‘ban@ure@m@aquegu@g WO
2010/ 114471PCT/ SE2010/ 050354 79 (4H d), 2.58
(1H, dddHCIZ~45 M) andite (pmducmvas @ct@ste(i Mh liatpAcw?tsnes 10068). (Tthomﬁmecl 54

3H, d 04 (3H,. .d ate 28
5co5, ok dhedfioduil iy el ly dubaiaghoor il iRlnfd b Eh AT R0 %, 5°
di met hy 1cgudeX@odic8(103 ¢) &a@oﬂt&n&d—aﬁ& fill@atich i, elzaparzmre@frtael sslabtads paclicycl ope

nt al al phenant hrene- 17-carbothioic S-acid HO_Internedi ate 28
15 and was used in the next step without any further purification. APCI-MS rn/z 293 [MH].

Intermediate 20

1-[(3-Hvdrazinophenvl)carbonvl]-D-prolinamide trifluoracetic acid

HN HO_ O
20N\
F7OF
v
o i
HNT G

Intermediate 19 (1.3 g, 3.73 mmol) was disslved in CH,Cl; (30 ml) and TFA (8 ml) and

20

stirring was continued for 40 min. at room temperature. The solvent was removed in

vacuo. CH,Cl, and toluene were added and concentration of the solution in vacuo yielded



10 Internmedi ate 28 was prepared starting fromlInternedi ate 23 using
processes anal ogous to those described for Internediate 27. APClI-M5 M z:
411.1 [ MWB]2010184411 €1 Medi at e 29 PCT/SE2010/050354
(85, 9R, 10S, 11S, 135, 145, 16R, 17R) - 2- Forny1- 11, 17-di hydr oxy- 10, 13- di net hy1l- 3-0
xo02,3,6,7,8,9,10, 11, 12, 13, 14, 15, 16, 17-tgt radecahydr o- 1H-cycl openta [a]
phenant hrene- 17- carbothioic S-acid 20l nternedi ate 29 Internedi ate 29
was prepared starting fromlnternmediate 1 using processes anal ogous to
T E?Zremgg%: érﬁ@%plfoa{lct a ta%’eﬁg\g'o?itvshlgg wabbsda 1&@16'\{{6&‘[ st%? %tﬁgmng]furthego
(22, 6al phpajifibgton, APQIPIS A 240TMDB Ry dr oxy- 2- (hydr oxynet hyl i dene) - 6- et hy!l -
- oxoandrost-4-ene-17-carbothioic S-acid o HO Internediate 30 5
Internedi ate 30 was prepared starting from
(6a| pha, ﬂ&?hﬂz ila}@hpha) 11, 17-di hydr oxy- 6-

hyl-3 , 4-di ene-17-carboxylic acid using processes anal ogous
to t hose (RSabi3bsSd 0h I(IbS diSniRd B a7 43 3N2 aNBnMvipyr40lidia-{-MH+] . 10

oheny1) - 10b-fluoro- 1- |

a_
l1- y1 et hoxyacet ate

To a stirred ice-cold solution of intermediate 20 (1.4 g, 3.73 mmol) in acetic acid (15 ml)
and water (3 ml) was added intermediate 2 (0.93 g, 3.73 mmol) and potassium acetate
(0.73 g, 7.46 mmol). The mixture was warmed up to room temperature and stirring was
continued for 2 hours. The mixture was poured into water (200 ml) and the resulting

15 precipitate was filtered off, washed with water and dried on the sinter in air to yield 1.04 g
of the desired compound as a solid which was used in the next step without any further

purification. APCI-MS m/z: 589 [MH].

Intermediate 22

20  (1R,3aS.3bS,10aR,10bS,11S.12a8)-7-(3-{[(2R)-2-Carbamovlpvrrolidin-1-
vllcarbonvl}phenvl)-1.11-dihvdroxy-10a,12a-dimethyl-
1,2,3.32.3b.4.5.7,10.10a,10b.11.12.12a-tetradecahvdrocyclopenta[5.6]naphtho[1.2-

flindazole-1-carbothioic S-acid




(i) Internediate 27 (1.274 g, 3 nmol) and 3- hydrazi nyl benzoic acid (0.456
g, 3.00 nmol ) 5were stirred in a mxture of acetic acid (15 nL) and water
(3 mL) owsornoghti44t room tenperature. Then the recati onPrirsSEN1€/056S4 pour ed
into water, and the precipitate collected by filtration, and dried. The
product obtained (1.128 g;(70 %yield)gyas used in the next step. 10 (ii)
The product fromthe step (i) above (1.128 g, 2.09 mml) was dissolved in
acetone (30 nm) to give a brown solution, which was cooled to O C. To the
m xture was added triethylamne (1.157 nl, §.356 mmwol), and a sticky
precipitate formed. Then a sol ution of 2 me 'oxgacetyl chloride (0.702 g,
6.47 mml) in acetone (5 nl) was added®s e m xture was stirred for 30
m nut es. N1-ethyl-N2, N2- 15di nmeth | et hank [2-diam ne (0.688 m, 4.38 mmol)
was added, and the mxture was S{AT gnother 10 mnutes at 0 C. A
sol ution of bronofl uoronet hane (0y3s38._3.13 mvol) in DMVF (28% w ., 1.26
g) was added, the cooling bath renoved, and the m xture was stirred at
room tenperature overni ght. The OAc (100nl) WO

2010/ 114471PCT/ SE2010/ 050354 8\ w4 d, and the m xture was washed wth
aqueous HCL (0.5 M 2 x 100 ni). TheNqrgani ¢ phase was then dried over
Na2SO4, and was filtered and evaposated to give a brown solid (1.192 g of
the crude product, 89 %yield) whichw®s used in the next step without
further purification. 5 (iii) To a stirred solution of crude pruduct from
step (11)ini¢a0alisrg 2181 64 sivd! yurnel) NPAis®) it indel Fede) and il Himidazol-1-

2- (1FLben ri 1 tetrame i.souron

Cot raf | udl DEOFAPAE (e o5 BB staete el RS e3P RS st e
hydrochl @b I{tii%sﬁiwmub%alhﬂmgﬂl Yorandwhhitey hn&khelﬂﬂx&@@mpwuﬁéd)ﬂ@aﬁnz ani ne
(0.159 m, O. 93 mol ). The m xture was stirred at roomtenperature for 1

hour . SEt GAditiond 18 minyhle Rrae, Wasroufddeinior GMhHE! pbs Eclloas PiRpipHRIg WSt h

Nazson, i arnods Aubtoiot yFORGREaolia GRGRH e BARR IR FELEC M 17

sem - pr em).SﬂFg_éf mKﬂeﬁmﬂlcbmpohmmm a mhtdhamolh Xmatakm) on Iinalcl-ﬂmh.ﬂiejxﬁ&usteﬁ i cation
was repeat, usin ter as_eluant, (gradient from50 to 90 %9 . Yield
37 ny (17V1§%0ub$nytﬁ%étherd§if$§aﬂ%ﬁ?&}ﬂ\4 S /g (oRMHEob. 0 Mz, CDC13) 6 7.96 (1H,
s), 7.79 (1H, d), 7.64 (1H, d), 7.54 (1H, t), 7.48 (1H, s), 7.09 (1H, d),
6.23 (1H, d), 6.19 (1H, s), 5.94 (1H, dd), 5.82 (1H, dd), 5.57 (1H, s),
4.74 p1HI gigyﬂu462§1H d), 4. 17 - 4. 07 (2H dd), 203.50 - 3.39 (4H, m,
3.32 (1H, ) : : :

n), 1.75

1.04 ( 3H:2 Sjﬁ 7 8 9.10, 11 12, 13 14 15.16, 17-tetradecahvdro 1H cvclopenta[a]phenanthrene 17-

carboxvlic acid

15 Ina 1000 mL round-bottomed flask was suspended 2-((8S,9R,10S,11S,13S,14S,17R)-9-
fluoro-11,17-dihydroxy-10,13-dimethyl-3-0x0-2,3,6,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-cyclopenta[a]phenanthren-17-yl)-2-oxoethyl acetate (Fludrocortisone-
21-acetate, 22.8 g, 53.97 mmol) in MeOH (200 mL) and the suspension was degassed with
argon. 2M sodium hydroxide (40.5 mL, 80.95 mmol) was added to the solution and the

20 mixture was stirred for 10 minutes. To the solution was added 4M HCI (20 ml, 80 mmol)
and MeOH was removed in vacuo. The obtained residue was dissolved in THF (200 ml), a

solution of orthoperiodic acid (15.99 g, 70.16 mmol) in water (40 ml) was added at room



Exanpl es 25-29, 41-43, 45-47 25 The conpounds of Exanpl es 25-29, 41-43,
45-47 were prepared starting fromlnternedi ate 27 using processes anal ogous
to t hose woe=erwtbetf1i n Exanpl e 22. Exanpl es 32- 36, 44 PCT/SEb@oosspbunds of
Exanpl es 32- 36, 44 were prepared starting fromlnternedi ate 28 using
30processes anal ogous to those describgd in Exanple 22. 83 Exanples
39-40, 48-52 The conpounds of Exanples 39-40, 48-52 were prepared starting
fromlInternedi ate 29 using processes anal ogous to those described in

Exanpl e - - - 23- 24,
30-31, 3 %gg%éi/\ﬁé %@8 ﬁg% é@gﬁég Pﬁgttu ?egl‘\aa?%lcr)%ﬁ fg{]gpgrr%g? ‘?ﬁ'@? g%‘%tg Fﬁggg(#(%ge sses
an?l ogousnd gletdtg'aﬁc Skﬁzﬁftiv\he(ﬂeﬂlﬂve;ﬂﬁam@. [Aiﬁ.adﬁk'@mﬂl H)t(J)ErBI ofI water WEli.S acclided to .
10( 1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 7-(3-1 R) - 2- car bamoyl pyrrolidin-1- vy
car bony! [thFays reeiguS w% 69%@4?9&%4%&9%&%@@ plpgm wes washed with

[ (et hyl ah 2120 : i , tohgdecahy
drocycl OS’%&%{Y;F%, 61n§%ﬁ%{ hugf :iln;r%i:n f% Ti i%ﬁggégsnlﬁ-e I?,f gli"]v%fc%’%%%éﬂ’%%‘%ﬁééﬁ gtztrggHZ N. NH
WO 2010/ bf d7deRiETd SERGLOA QS 0868 -8Hitasaiidr APCDOMLIN/ARG7 (Ml br eci pi t at e was
collected by filtration and used directly in the next step. (ii) A stirred
solution of the product fromthe previous step and triethylamne (0.227 m,
1. 64 mMmoOlhtdrimetfait 640 M) was cooled to O C under argon, and a sol ution 5of
cycl opropanecarbonyl chloride in DCM (20 m ) was added. The m xture was
stirred f(8S.IR. 105 48,19 bt hadihvilroxy? dhydrexymetiyleng)- 1. 23
mml) in led.. Stirgi,ng, Wa qniy pueg ction was
m)nitore&ﬁ;'c (R EE0%0- 25,6, 1.8, (R HPAKNEREATAYE ot o—drssapeared (30
m nut @s) ,cytlopessialdlphGiandhreneli1nydarbedilidarcidy DCM (20 m ) was added. The
cooling 10bath was renoved, and stirring was continued for 1 hour. The
reaction mxture was diluted with DCM ( 100y, transferred into a
separation funnel, and washed w th HC{0 adH 100 nl). The aqueous | ayer
was then extracted with DCM (100mL), corrbi ned organic |ayers were
dried with Na2504. Eveporation forded crude product as brown
oil, which solidified

0]

To a stirred suspension of sodium hydride (6.55 g, 272.91 mmol) (10.9 g, 60 % suspension
in mineral oil) in THF (130 mL) was added intermediate 23 (10 g, 27.29 mmol) in 2-3
portions followed by ethyl formate (111 mL, 1364.54 mmol). The mixture was stirred at

15 room temperature for approximately 2 hours in an argon atmosphere. The reaction was
quenched by careful addition of 2M NaOH (50 ml) and the phases were separated. The
organic phase was extracted with an additional 2x20 ml of 2M NaOH. The combined
aqueous solutions were diluted with water (15 ml), washed with Et;O (40 ml) and acidified
by addition of 4M HCI. The product was extracted with EtOAc (3x100 ml) and the

20 combined organic phases were washed with brine (30 ml), dried over Na,SOy, filtered and
evaporated in vacuo to give 8.6g of the desired product as an orange semi-solid which was

used directly in the next step without any further purification. APCI-MS m/z: 395 [MH'].

Intermediate 25

25 (1R,3aS.3bS,10aS.10bR,11S.12a8)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
vllcarbonvl}phenyl)-10b-fluoro-1.11-dihydroxy-10a,12a-dimethyl-
1,2,3.32.3b.4.5.7,10.10a,10b.11.12.12a-tetradecahvdrocyclopenta[5.6]naphtho[1.2-

flindazole-1-carboxvlic acid




15(4.273 g crude product). It was dissolved in EtOAc, silica gel was added
(about 60 g), and the solvent was renoved. The obtained plug was placed on
the top ovoaomviikea gel columm and the product was el ut @GTISERI10/050354

n- hept ane/ Et 0OAc m xture (1 : 1). The fractions containing product were
coll ected, and the solvent was renovedg,affording the yellow solid (1.21
g). It was recrystallized fron 20MeCN water m xture, vyielding pale-yell ow
crystalline material, 809 ng. 1H NWR (400.0 MHz, CDC13) 6 7.68 (1H, s),
7.62 - 7.47 (4H, m, 6.91 (1H, s), 6.24 (1H od), 5.37 (1H, s), 4.81 (1H,
dd), 4.48 (1H, d), 3.66 - 3.50 (2H, m, 3.3 S d, 3.05 - 2.95 (1H, m,
2.81 (1H, d), 2.60 (1H, m, 2.49 (2H, @ ¢ o 2.29 (5H, m, 2.27- 1.58
(11H, m, 1.43 (4H m, 1.25 (3H, d) 31 (2H, 25m), 0.94 (3H, s),
0.92 (2H, m. APCI-M5 mlz: 705 [t oles 54-55 The conpounds of
Exanpl es 54-55 were prepared st nt er medi ate 28 using processes
anal ogous to those described for ' WO

2010/ 114471PCT/ SE2010/ 050354 8F~txanpl e 56

(1R 3aS, 3bS, 10aS, 10bR, 11S, 12a$ (3-A(2R) - 2-car bamoyl pyrrolidin-1- yll
car bonyl | phenyl) - 10b-f | uoro-11-Tyo {iEﬁOa,lza-dinethyl-l-

[ (met hyl sul fanybcarbonyl] -1, 2, 3,3 4,5,7,10, 10a, 10b, 11, 12, 12a-

5t et r adecahydr ocycl opent a[ 5, 61napht hglRl, 2- f | i ndazol - 1-y1 net hoxyacet at e
OE Internediate 240 NH 2 Scheme §J(| To a stirred solution of

| nt er mredigl&o %oﬁﬁ)ﬂ @gs ﬁe@&d@ﬁﬁhé td fhe %ﬁ%%ﬂ&rquﬂ 1ﬁte(1ﬁ9dlme)211§{§1@ﬂ WRIET
(6m.) was addded (R)- % hydr azi nyl benzoyl ) pyrr ol | di ne- 2- carboxanlde

( pr epar edntamaddogjod4 Ialyd agerhmdlatml(kﬂi’éﬂrldﬂen/z 6(®. [MHg, 10.28 nmml) and

pot assi um acetate (1.682 g, 17.13 mml). The m xture was poured into water
(200 M) and the precipitate was filtered off. 4.828 g of solid was
retreisveqnterinedige §6€d i N the next step without further purification.

1R.3a2S.3bS.10aS,10bR,11S.12aS)-7-(3-{[(2R)-2-Carbamovlpvrrolidin-1-
vllcarbonvliphenvl)-10b-fluoro-1,11-dihvdroxv-10a,12a-dimethyvl-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazole-1-carbothioic S-acid

10

The compound was prepared from intermediate 25 according to the same procedure as for

intermediate 22. APCI-MS m/z: 623 [MH .

Example 1
15 (1R,3a2S.3bS.10aR,10bS,115.12a8)-1-{[(CvanomethvDsulfanyllcarbonvll-11-hydroxy-

7-13-[(2-methoxvethvlcarbamovliphenvli-10a,12a-dimethyvl-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vyl propanoate




15 (ii) The product obtained in step (i) above (971 ng, 1.60 mol) was
dissolved in DVF (10 nL), and di (1H i m dazol - 1-yl ) net hanone (649 ny, 4.00
nmol ) waswaddsdii4dfme m xture was stirred at room t enper aCurse2d1o0105@5hour s.
Hydr ogen sulfide (1.60 mml) was bubbled through the stirred solution for 5
mn, then the WO 2010/114471PCT/ SE201g4 050354 86 stirring was continued at
roomterrperature for 10 mnutes in a sealed flask. The m xture was poured
into a mxture of ice (150 M) and aq. HC1 (20 M, 2 M. After the ice had
melted the mxture was extracted with EtOAc (2 x 5p m ); sone insoluble
material which had fornmed was renoved. The orgar}l/ | ayer 5was dried with
Na2SO4, and the sol 9§ was renoved in vacuo toggive a dark- yellow oil

whi ch was used Hom tJe\-RBXt step w t hout fgrth gurification. (iii) A
stirred sol uti _e product fromthe p TONS)ystep and triethyl am ne
IH) in DCM (20 m) t® 0 C under argon, and a
sol ution 10No s hoxyacet;d_c.h.Lorld i {20 n1) was added. The m xture
was stirr or 1 hour. NI, N1, N2tr|thylethane1 -diam ne (0.092 m ,

0. 72 nmol sHadded. Stirring was inued at 0 C, and the reaction was
noni tored by '\C-/MS./ After the diacetyhatied product had di ssapeared (30

m nut es) , th® sol &ion of met hyl iodide imBEM (20 M) was added. The
cooling bath was renoved, 15and stirring was continued for 1 hour. The
reaction mxture was diluted with DCM (100 m ), transferred into a

separation funne washed wi th HC1 T us | ayer
Iy 0 R s S R B RN e SR TN ) el
dried w thnNgZsoem @magr@ésl @B1cAfto OCVELBA afgfofl(af hélcUHg aRbREBEbras brown
oil, which solidified ( crude product t was dissolved in EtOAc,

silica g@lrommlaul@ade (%mgIO 6©Hg1)01) anldCvhe mwdwag he enstuediwasgtared

s el ut 4 TeRR KB EEhsPRuta iRy B e8gioh of b e PRIl N ng

product \eﬂmngms @0 ad mraslg. Sthﬁn% Qlay eAitinRS af BEOMEE tendfctRidifoE3 Bmie! | oW
solid (1.21 3@ It was recrystallized fron MeCN water m xture, vyielding
25pal e- yanfl dwremgascianitrie(7hane .6l mmpdgvaspubsaqusphy 1dego. Thel\ﬂqzhn&:b@hs) 6

1 88 (U ol S g s b s i,

S), 31033 Ththkactipn nBxthie was diluted with DCM (10 ml), washed with aq. HC1 (1M, 10 ml)

and water (10 ml) and the organic layer was dried with Na,SO,. After filtration and

evaporation of the solvent in vacuo the crude product dissolved in acetonitrile (2 ml)/water

(0.5 ml), the resulting solution was purified by preparative HPLC and the product

containing fractions were combined and freeze-dried to afford 12 mg (12 %) of the desired
15 product as a yellowish solid.

APCI-MS m/z: 661 [MH'].

TH NMR (400 MHz, CDCl5)  8.05 (1H, s), 7.83 (1H, d), 7.58 (3H, m), 6.98 (1H, br.s),

6.17 (1H, s), 4.57 (1H, m), 3.79 (1H, d), 3.68 (2H, q), 3.58 (3H, m), 3.41 (3H, s), 3.06 (1H,
d), 2.98 (1H, dd), 2.75 (1H, d), 2.54 (1H, m), 2.38 (5H, m), 2.21 - 1.39 (17H, m), 1.35 (3H,
20 ), 128 (1H, d), 1.15 (4H, m), 1.01 (3H, s), 0.99 (1H, m).

Example 2
(1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(FluoromethvDsulfanvl]carbonvl}-11-hvdroxy-

7-13-[(2-methoxvethvlcarbamovliphenvli-10a,12a-dimethyvl-
25 1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vyl propanoate




-3.01 (1H, m, 2.79 (1H, d), 2.61 (1H, m, 2.48 (2H, m, 2.37
(1H, m, 2.33 (3H, s), 2.30 - 2.02 (6H, m, 1.93 - 1.43 30(6H, m, 1.40
(3H, s), wo2B1(1i471s), 0.95 (3H, s). APCI-MS mlz: 709 [ WEHRE20108703EKanpl es
57-62 The conpounds of Exanples 57-62were prepared starting from

I nt er medi at e 24 usi ng processes anal ogﬂys to those described in Exanple 56.
88 z/vu IDdV in Ncr? ,-, co io VWANHT 1H NWVR (400.0 MHz, CDC13) 6 7.96 (1H,
s), 7.79 (1H, d), 7.64 (1H, d), 7.54 (1H t), 7.48 (1H, s), 7.09 (1H d),
6.23 (1H, d), 6.19 (1H s), 5.94 (1H, dd), 5.82 (1H, dd), 5.57 (1H, s),
4.74 (1H, p), 4.45 (1H, d), 4.17 - 4.07 (2H, dd), 3.50 - 3.39 (4H, m), 3.32
(1H, d), 2.78 (1H, d), 2.58 (1H, ddd), 2.45 -2. (4H, m, 1.88 (2H, m,
1.75 - 1.66 (1H, mOyPH54 (3H, d), 1.42 - 1. 3§ H m, 1.11 (3H, s), 1.04

(3H, d). 0d \8P8 Mz, DMSO) 6: 8 d), 8.03 (1H s), 7.91
(1H, d), /() , 7.52 (1H, , s), 6.99 (1H, s),
6.15 (1H, 5.84 (1H,, 1M, d), 4.43 (2H,

The compound was prepared from intermediate 6 and bromofluoromethane according to
s the procedure described in Example 1.
APCI-MS m/z: 654 [MH'].

TH NMR (400 MHz, CDCl3) .03 (1H, s), 7.82 (1H, d), 7.64 - 7.51 (3H, m), 6.87 (1H,

br.s), 6.16 (1H, 8), 5.96 (1H, dd), 5.70 (1H, dd), 4.54 (1H, m), 3.68 (2H, q), 3.59 (2H, 1),
3.40 (3H, 5), 3.05 (1H, d), 3.00 (1H, m), 2.53 (1H, d), 2.47 - 1.40 (17H, m), 1.34 (3H, s),
1o 1.28 (1H, m), 1.22 - 1.06 (4H, m), 1.00 (3H, s), 0.98 (1H, m).

Example 3
(1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(FluoromethvDsulfanvl]carbonvl}-11-hvdroxy-

7-13-[(2-methoxvethvlcarbamovliphenvli-10a,12a-dimethyvl-
15 1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-yvl methoxvacetate




quintet), 4.37 (1H, s), 2.94 (1H, d), 2.70 (2H, d), 2.35 (2H, m, 1.96 (3H,
m, 1.73 (1H, dd), 1.59 (1H, m, 1.36 (5H, m, 1.26 (3H, s), 1.13 (1H, dd),
1. 04 (6H,wop0100L1901(3H, d), 0.78 (1H, qg). punodul op PCT/SE2010/050354

(1R 2R 3aS, 3bS, 10aS, 10bR, 11S,12aS)- 7-(3- {[(1S)-2-am no-I|-nmethyl-2-

oxoet hyl ] car banoyl } pheny1) - 10b- fl uorogd- {[(fluoronethyl)sulfanyl]-
carbonyl} -1 1-hydroxy-2,10a,12a- trinethyl-1, 2,3, 3a,3b,4,5,7,10, 10a, -
10b, 1 1,12, 12a-tetradecahydro- cycl opental5, 6] napht ho[ 1, 2-f]i ndazol - 1-yl

e P SRS iRl e

{[ (f1 uor on@hdhgremkthanydckomlimiotoythg protedure BysdribedyinFxhamld Pa-t ri met hyl -
1,2,3,3a,3b,4 5,7,10. 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[ 1, 2-f] iHEEY8/z97GiMBakoate d 4 cv N ce) N Structure =000 0 S J

TH NMR (400 MHz, CDCl3) 8 8.21 (1H, br.s), 7.92 (2H, br.s), 7.70 - 7.50 (3H, m), 7.37

s (1H, br.s), 6.17 (1H, s), 5.96 (1H, dd), 5.72 (1H, dd), 4.55 (1H, m), 4.10 (1H, m), 4.07 (2H,
s), 3.68 (2H, 1), 3.65 - 3.56 (2H, m), 3.47 (1H, m), 3.41 (3H, s), 3.40 (3H, m), 3.10 (1H, d),
3.04 (1H, m), 2.76 (1H, d), 2.58 (2H, m), 2.39 (1H, d), 2.16 - 1.97 (6H, m), 1.83 (2H, m),
1.70 - 1.41 (3H, m), 1.36 (3H, s), 1.29 (1H, m), 1.16 (1H, m), 1.02 (3H, s), 0.99 (1H, m).

10 Example 4
(1R,3a2S.3bS.10aR,10bS,115.12a8)-1-{[(CvanomethvDsulfanyllcarbonvll-11-hydroxy-

7-13-[(2-methoxvethvlcarbamovliphenvli-10a,12a-dimethyvl-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vl cvclopropanecarboxvlate

15

The compound was prepared from intermediate 6 and cyclopropanecarbonyl chloride and
2-bromoacetonitrile according to the procedure described in Example 1.
APCI-MS m/z: 673 [MH'].

»  'HNMR (400 MHz, CDCl3) & 8.13 (1H, s), 7.87 (1H, d), 7.64 - 7.51 (3H, m), 7.14 (1H,

br.s), 6.17 (1H, s), 4.58 (1H, m), 3.78 (1H, d), 3.68 (2H, q), 3.61 (2H, 1), 3.56 (1H, d), 3.41
(3H, s), 3.09 (1H, d), 2.96 (1H, dd), 2.76 (1H, d), 2.57 (1H, m), 2.37 (1H, m), 2.26 - 1.80
(10H, m), 1.67 (2H, m), 1.47 (2H, m), 1.36 (3H, s), 1.28 (1H, m), 1.20 - 0.90 (7H, m).

25 Example §



j] HNH 0.1 NisN OH WO 2010/ 114471PCT/ SE2010/ 050354 89 z/vu IDdV cr? , -,
co ,o0cr?cs, cs, ,0 WNHT 1H NWR (499.875 Mz, DMSO) 6: 8.62 (1H, d), 8.03
(1H, s), wo2nor71d), 7.65 (3H, m), 7.52 (1H, s), 7.38PCIHE2&p/05B5088 (1H,
s), 6.15 (1H, s), 5.94 (1H, dd), 5.84 (1H, dd), 4.53 (1H, d), 4.43 (1H m,
4.37 (1H, s), 2.94 (1H, d), 2.72 (2H, , 2.34 (2H, m, 1.92 (3H, m, 1.73
(1H, d), 1.58 (1H, m, 1.36 (5H, dd), 1.26 (3H, s), 1.13 (1H, d), 1.04 (6H,
m, 0.88 (3H, s), 0.78 (1H, q). 1H NWR (399.99 MHz, DMSO 6: 8.64 (1H, d),

?1&9 ngq Eé? é?%,jiﬂgigj 0?@,],187129%) ﬁZ{WFllf()r’ometﬁ)s&ﬁ'ﬁhvﬁéﬁrb&é? 14 ]IN‘dr(%)V- 7.42

7-3-](2- methoxvethvl)carbamovl]phenvl} 10a,12a-dimethvl-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vl cvclopropanecarboxvlate

The compound was prepared from intermediate 6, cyclopropanecarbonyl chloride and
bromofluoromethane according to the procedure described in Example 1.
10 APCI-MS m/z: 667 [MH'].

'H NMR (400 MHz, CDCL5) 5 'H NMR (400 MHz, CDCls) 5 8.03 (1H, s), 7.82 (1H, d),

7.64 -7.52 (3H, m), 6.86 (1H, br.s), 6.17 (1H, s), 5.96 (1H, dd), 5.71 (1H, dd), 4.57 (1H,

m), 3.68 (2H, q), 3.59 (2H, t), 3.40 (3H, s), 3.05 (1H, d), 2.98 (1H, m), 2.75 (1H, d), 2.53

(1H, m), 2.34 (1H, d), 2.19 - 1.64 (10H, m), 1.46 (2H, m), 1.34 (3H, s), 1.29 (1H, dd), 1.21
15 -0.88 (7H, m).

Example 6
(1R,3aS.3bS.10aR.10bS,11S.12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-
10a,12a-dimethyl-7-(3-{[2-(methvlsulfanyl)ethyl|carbamoyl} phenyl)-

20  1,2.3,3a,3b.4.5,7.10,10a,10b,11,12,12a-tetradecahydrocyclopenta[S.6|naphtho[1.2-

flindazol-1-vyl propanoate




6.00 (1H m, 5.86 (1H mM, 5.22 (1H mM, 4.43 (1H m, 4.24 (1H m, 4.08
(2H, q), 3.17 (3H, d), 2.79 (1H, d), 2.26 (4H, m, 1.86 (2H m, 1.62 (1H,
m, 1.37 WOHp1omig471. 25 (3H, t), 0.96 (3H, s), 0.90 (3H, pdY/Spertomsi3sp
(1R 3aS, 3bS, 5S, 10aR, 10bS, 11S,12aS)- 7-(3- { [( 1R -2-am no- 1 -nethyl-2-
oxo ethyl] carb amoyl} phenyl)- 1 - {[{£#%]uoronethyl)sulfanyl]carbonyl} -11-
hydroxy-5 , 1 0 a,1 2a-trinethyl -
1,2,3,3a,3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[ 1 ,2-f] indazol- 1 -yl prop ano ate (1R 2R, 3a5, 3p5, 10aS, 10bR, 11S, 12aS) -
7-(3- { [( 1 S)-2-amno- 1 -nethyl-2- oxo ethylk/%arb amoyl } phenyl)- 1
Obf l uoro-1- {[(fl uoPs hyl)- sul fanyl]carbonyl }s -11-hydroxy- 2, 1 Ga, 1

H

I

1,2,3,3a,3b, 4 ) 0a,10b,11,12,12a-t5? ﬁyd&pcyclopenta[5,6]naphtho
[ 1 ,2-f] iNAd & -yl prop ano atey |oin CA Structure 0 3HN OH
H
N\ H
(0] s ;7 N\
(0] S

The compound was prepared from intermediate 10, propionyl chloride and
bromofluoromethane according to the procedure described in Example 1.
APCI-MS m/z: 678 [MH'].

s THNMR (400 MHz, CDCL) 6 7.93 (1H, s), 7.76 (1H, d), 7.66 (1H, m), 7.55 (1H, 1), 7.47

(1H, s), 6.66 (1H, 1), 6.16 (1H, s), 4.57 (1H,m), 3.78 (1H, d), 3.69 (2H, q), 3.57 (1H, d),
3.02 (1H, d), 2.97 (1H, m), 2.78 (2H, 1), 2.73 (1H, d), 2.52 (1H, m), 2.39 (2H, q), 2.32 (1H,
m), 2.16 (3H, s), 2.14 - 1.93 (6H, m), 1.82 (1H, m), 1.64 (2H, m), 1.47 (2H, m), 1.33 (3H,
s), 1.27 (1H, dd), 1.16 - 1.04 (95H, m), 1.01 3H, s).

10

Example 7
(1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(FluoromethvDsulfanvl]carbonvl}-11-hvdroxy-

10a.12a-dimethvl-7-(3-{[2-(methvisulfanyDethvl]carbamovliphenvl)-
15 1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vyl propanoate

The compound was prepared from intermediate 10, propionyl chloride and
bromofluoromethane according to the procedure described in Example 1.

20 APCI-MS m/z: 670 [MH .



31-1 WD 2010/ 114471PCT/ SE2010/ 050354 90 z/vu | DdV cr) C75 C7T CA N .f:J
211AINI HT 1H NMR (399.99 MHz, DVBO) 6: 8.63 (1H, d), 7.97 (1H, s), 7.91
(1H, d), WoeDIak71n), 7.48 (1H, s), 7.48 (1H, s), 7.04PCIME2@mPO5B584 (1H,
s), 6.00 (1H, m), 5.88 (1H, m, 5.23 (1H m), 4.43 (1H m), 4.24 (1H dd),
2.58 (1H, n), 2.37 (5H, m, 2.13 (4H, g}, 1.86 (4H m), 1.63 (1H m), 1.41
(1H, m, 1.33 (4H m), 1.26 (1H, t), 1.04 (3H, t), 1.01 (3H, s), 0.91 (3H,
d). 1H NVR (400.0 MHz, CDC13) 6 7.88 (1H, t), 7.79 - 7.74 (1H, m, 7.61
(1H, d), 7.53 (1H, t), 7.48 (1H, s), 6.28 (1H s), 6.25 (1H d), 5.94 (1H,
dd), 5. 82 HNMR 60 MHZAEDCLHS 73 (14, s 7(72H) Hay), 75658H, dB 743 ({HH), FH7

(1H, s), 6.67 (1H, m), 6.16 (1H, s), 5.96 (1H, dd), 5.71 (1H, dd), 4.57 (1H, d), 3.70 (2H, q),
3.00 (2H, m), 2.78 (2H, t), 2.74 (1H, d), 2.51 (1H, m), 2.39 (1H, qd), 2.31 (1H, m), 2.16
(3H, s), 2.13 - 1.92 (5H, m), 1.82 (1H, m), 1.66 (1H, m), 1.46 (2H, m), 1.33 (3H, s), 1.28

s (1H, dd), 1.17 (6H, m), 1.00 (3H, s).

Example 8
(1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(FluoromethvDsulfanvl]carbonvl}-11-hvdroxy-

10a.12a-dimethvl-7-(3-{[2-(methvisulfanyDethvl]carbamovliphenvl)-
10 1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-yvl methoxvacetate

The compound was prepared from intermediate 10, 2-methoxyacetyl chloride and
15 bromofluoromethane according to the procedure described in Example 1.
APCI-MS m/z: 686 [MH'].

TH NMR (400 MHz, CDCl5) § 7.93 (1H, s), 7.77 (1H, d), 7.65 (1H, d), 7.57 (1H, t), 7.47

(1H, s), 6.65 (1H, m), 6.17 (1H, s), 5.94 (1H, dd), 5.74 (1H, dd), 4.57 (1H, m), 4.08 (2H,
s), 3.70 (2H, q), 3.47 3H, s), 3.03 (2H, m), 2.78 (2H, 1), 2.73 (1H, d), 2.51 (1H, m), 2.32

20 (1H,m),2.16 (3H, 5), 2.15 - 1.93 (6H, m), 1.83 (1H, m), 1.65 (1H, m), 1.47 (2H, m), 1.33
(3H, s), 1.26 (1H, d), 1.18 - 1.04 (73H, m), 1.01 3H, s).

Example 9
(1R,3a2S.3bS.10aR,10bS,115.12a8)-1-{[(CvanomethvDsulfanyllcarbonvll-11-hydroxy-
25 10a.12a-dimethvl-7-(3-{[2-(methvisulfanyDethvl]carbamovliphenvl)-




3.45 (4H, m), 3.32 (1H, d), 2.79 (1H, d), 2.67 - 2.52 (1H, n), 2.46 - 2.19
(44, m, 1.89 (2H m, 1.73 - 1.65 (1H, m, 1.38 (4H, m 1.27 (3H, t), 1.11
(3H, s), wodiBi471d). punodul op (1R, 2R, 3aS, 3bS, 10aS, 10PRTAES) 1085854 7- ( 3-
{ [(1R)-2-am no-1-nmethyl-2- oxoethyl]carbanoyl} phenyl)-10bfl uoro-1- {

[ (fluoronethyl)- sulfanyl]carbonyl} -1dghydroxy- 2,10a, 12a-trimethyl-
1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12at et r adecahydr ocycl opent a[ 5, 6] napht ho[
1, 2-f]indazol -1-yl propanoate (1R, 2R, 3aS, 3bS, 10aS, 10bR 11S, 12aS) 7-

[ I f

3- (ethyhgg‘- ‘ - decs Qe
carbonyl F=11=1 2, 10 2 T =+, 2 .

10b, 11, 1Zhﬁ&ﬁmLuanmadepﬂhmmeanwokﬂaﬁnta[5 6]naphthoi 1:2, ]|ndazol 1-y1l

nmet hoxyacetate C 4.4 Ccl t---- CA Structure O. zE H...... oo O no....H
S0) d Orhr

5 The compound was prepared from intermediate 10 and cyclopropanecarbonyl chloride and
bromofluoromethane according to the procedure described in Example 1.
APCI-MS m/z: 690 [MH'].

"H NMR (400 MHz, CDCl) § 7.93 (1H, s), 7.77 (1H, d), 7.66 (1H, d), 7.55 (1H, t), 7.47

(1H, s), 6.68 (1H, 1), 6.17 (1H, ), 4.58 (1H, d), 3.77 (1H, d), 3.69 (2H, q), 3.57 (1H, d),

10 3.03 (1H, d), 2.95 (1H, m), 2.78 (2H, t), 2.74 (1H, d), 2.52 (1H, m), 2.31 (1H, m), 2.16
(3H, s), 2.15 - 1.92 (5H, m), 1.84 (1H, m), 1.72 - 1.63 (2H, m), 1.47 (1H, m), 1.33 3H, s),
1.31-0.91 (11H, m).

Example 10
15 (1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(FluoromethvDsulfanvl]carbonvl}-11-hvdroxy-

10a.12a-dimethvl-7-(3-{[2-(methvisulfanyDethvl]carbamovliphenvl)-
1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vl cvclopropanecarboxvlate

20



00Sd WO 2010/ 114471PCT/ SE2010/ 050354 91 z/vu IDdV co in io in N
211AINI HT 1H NWR (400.0 Mz, CDC13) 6 7.87 (1H, t), 7.75 (1H, d), 7.63
(1H, d), woasiotk71t), 7.47 (1H, s), 6.35 (1H, d), 6.26PCTBE2R0QIB54 ),
5.94 (1H, dd), 5.82 (1H, dd), 4.44 (1H, d), 4.11 (2H, dd), 3.49 - 3.39 (4H
m, 3.32 (1H, d), 3.03 (3H d), 2.79 (34, d), 2.59 (1H, td), 2.47 -2.17
(4H m, 1.94 - 1.85 (2H m, 1.42 - 1.33 (44 m, 1.11 (3H, s), 1.06- 1.02
(3H, m. 1H NWR (400.0 MHz, CDC13) 6 7.94 (1H, s), 7.78 (1H, d), 7.62 (1H,
d, 7.53 (1H, t), 7.46 (1H, s), 7.23 (1H, d), 6.26 (1H, s), 6.21 (1H, d),
5.94 (1H, dd),

The compound was prepared from intermediate 10, cyclopropanecarbonyl chloride and

bromofluoromethane according to the procedure described in Example 1.
APCI-MS m/z: 683 [MH'].

s 'HNMR (400 MHz, CDCLy) 6 7.93 (1H, s), 7.77 (1H, d), 7.66 (1H, d), 7.55 (1H, 1), 7.47

(1H, s), 6.67 (1H, t), 6.17 (1H, s), 5.96 (1H, dd), 5.71 (1H, dd), 4.57 (1H, s), 3.69 (2H, q),
3.03 (1H, d), 2.98 (1H, m), 2.78 (2H, t), 2.73 (1H, d), 2.51 (1H, m), 2.32 (1H, m), 2.16
(3H, s), 2.14 (1H, m), 2.09 - 1.90 (4H, m), 1.83 (1H, m), 1.68 (2H, m), 1.46 (1H, m), 1.33
(43H, s), 1.28 (1H, dd), 1.20 - 0.87 (11H, m).

10
Example 11
(1R,3aS.3bS.10aR,10bS,11S,12aS)-7-{3-[(2-Amino-2-o0xoethyl)carbamoyl|phenyl}-1-
{[(cyanomethvl)sulfanyl]carbonvl}-11-hyvdroxy-10a.12a-dimethyl-
1,2,3.32.3b.4.5.7,10.10a,10b.11.12.12a-tetradecahvdrocyclopenta[5.6]naphtho[1.2-

15 flindazol-1-vyl propanoate

To a stirred solution of intermediate 15 (25 mg, 40 umol) in dichloromethane (2 ml) and

tricthylamine (200 pl) was added 2-bromoacetonitrile (14.5 mg, 120 pmol) at room

temperature and stirring was continued overnight. The mixture was concentrated in vacuo,
20 the residue was dissolved in acetonitrile (2 ml)/water (0.5 ml) and the product was purified

by preparative HPLC. The product containing fractions were combined and freeze-dried to

give 2 mg (8 %) of the desired product as a white solid.

APCI-MS m/z: 660 [MH'].

TH NMR (400 MHz, CDCl5)  8.00 (1H, s), 7.80 (1H, d), 7.66 (1H, d), 7.5 (1H, t), 7.46

s (1H,s), 7.23 (4H, 1), 6.14 (2H, s), 5.65 (1H, br.s), 4.57 (1H, d), 4.17 (2H, d), 3.79 (1H, d),



5.82 (1H, dd), 5.61 (1H, s), 4.73 (1H, p), 4.44 (1H, d), 4.17 - 4.06 (2H,
dd), 3.49 - 3.39 (4H m, 3.32 (1H, d), 2.77 (1H, d), 2.64 - 2.52 (1H m,
2.45 - Z.WBZOﬂﬂmm, 1.95 - 1.81 (2H, m, 1.54 (3H, d), PCTB£2610/050834 ( 4H,
m, 1.11 (3H, s), 1.04 (3H, d). punodul op

1R, 2R, 3aS, 3bS, 10aS, lobR 11S, 12aS) - 10b5fluoro-1- {

[ (fl uoronethyl)sul fanyl]carbonyl} -1 1 hydr oxy- 2, 10a, 12a-tri net hyl- 743-
(et hyl car bam)yl ) phenyl] -

1201} ndara ) L REY) A e mpn P A S SE AR SRR & 250277 5

1, 2-f
%(]E I( 1R) - Zlﬂﬂﬂnlm;j} ﬂl—(rillel,ldyl)l, 24¥7 -obg@leqﬁln})caﬁbﬁngyﬂn) Ipdvedyl, )1 087 |( Lid)y @), r111 3|2 {

uor onet hy a rhony -1 1- roxy- 2,10a, 12a-tri et hyl -
1, 2, 3, 3a, (éﬂiiﬁﬁsl 76 g]é{ ngllﬂég,ﬂi’lﬁ)’llzi(l@aﬂ’tn@oﬁé)déééh?)dr ocycl opent a[ 5, 6] napht ho
[ 1,2-f]indazol -1-y1l net hoxyacetate d 4.4 co O cr, CA Structure HO-roiT O
0S=0000S

5 Example 12
(1R.3a2S.3bS.10aR,10bS,11S.12a8)-1-{[(CvanomethvDsulfanvl]carbonvl}-7-{3-](1,1-
dioxidotetrahvdrothiophen-3-vcarbamovl]phenyli-11-hvdroxv-10a,12a-dimethyvl-

1.2.3.3a2,.3b.4.5,7,10,10a,10b,11,12.12a-tetradecahvdrocyclopenta|5.6Jnaphtho[1.2-

flindazol-1-vyl propanoate

10

The compound was prepared from intermediate 18 and bromofluoromethane according to
the procedure described in Example 11.
APCI-MS m/z: 721 [MH'].

is 'HNMR (400 MHz, CDCls) & 8.10 (1H, s), 7.85 (1H, dd), 7.69 - 7.52 (4H, m), 6.16 (1H,

s), 4.94 (1H, m), 4.56 (1H, d), 3.79 (1H, d), 3.56 (1H, d), 3.52 - 3.35 (2H, m), 3.24 - 2.92
(4H, m), 2.77 - 2.31 (11H, m), 2.16 - 1.93 (6H, m), 1.82 (1H, m), 1.65 (1H, m), 1.48 (2H,
m), 1.34 (3H, d), 1.27 (1H, m), 1.16 (3H, 1), 1.13 - 1.03 (2H, m), 1.01 (3H, s).

20  Example 13
(1R.3aS.3bS.10aR,10bS,115.12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yllcarbonvl}phenvyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hvdroxy-10a,12a-
dimethyl-1.2,3.32,3b.4,5.7,10,10a,10b,11,12.12a-

tetradecahvdrocyclopenta[S.6lnaphtho|1.2-flindazol-1-vl propanoate

25



d WO 2010/ 114471PCT/ SE2010/ 050354 92 z/vu IDdV cl cs; ¢c) N cn cs;
t---- VWANHT 1H NWR (399.99 MHz, DMSO) 6: 8.85 (1H, n), 8.15 (1H, s), 7.87
(1H, d), woeéiadk7in), 7.54 (1H, s), 7.46 (1H, s), 7.26PCTHE2:)/0508546 (1H,
s), 7.03 (1H, m, 6.96 (1H, s), 6.11 (1H, s), 5.97 (1H, m, 5.83

72

900
N
éy@
o
NAO

Intermediate 22 (100 mg, 0.17 mmol) was suspended in CH,Cl, (10 ml) and triecthylamine
(0.115 ml, 0.83 mmol) was added. The mixture was cooled in an ice bath under argon
when propionyl chloride (0.064 ml, 0.74 mmol) was added. The mixture was stirred for

s appr. 10 min and Ny,V;,N,-trimethylethane-1,2-diamine (0.042 ml, 0.33 mmol) was added
and after 10 min. 110 pl of a 40% solution of bromofluoromethane in DMF was added and
the resulting mixture was stirred for 10 min. The solvent was removed in vacuo and the
residue was dissolved in CH,Cl, (50 ml). The organic phase was washed with 0.5 M HC1
(50 ml), water (50 ml) and brine (50 ml), filtered and evaporated in vacuo. The obtained

10 residue was dissolved in acetonitrile / water (Sml / 1 ml) and the resulting solution was
purified using preparative HPLC (MeCN 35%-85%, eluted at 70%, TFA). The product
containing fractions were combined and freeze-dried to yield 14 mg (12 %) of the desired
compound as a solid.
APCI-MS m/z: 693 [MH'].

is 'HNMR (400 MHz, CDCls, TFA-d) § 7.95 - 7.93 (1H, m), 7.84 (1H, d), 7.78 - 7.54 (3H,

m), 6.02 - 5.66 (3H, m), 4.75 - 4.48 (2H, m), 3.90 - 3.59 (2H, m), 3.22 (1H, d), 3.07 - 2.99
(1H, m), 2.85 - 2.78 (1H, m), 2.63 - 2.52 (1H, m), 2.50 - 2.39 (4H, m), 2.27 - 1.94 (8H, m),
1.92 - 1.81 (1H, m), 1.73 - 1.62 (1H, m), 1.56 - 1.46 (1H, m), 1.40 - 1.32 (4H, m), 1.24 -
1.15 (4H, m), 1.00 (3H, s).

20

Example 14
(1R.3a2S.3bS.10aR.10bS,11S.12a8)-7-(3-{[(2R)-2-Carbamovlpyrrolidin-1-

vllcarbonvllphenvD-1-{[(cvanomethvDsulfanvllcarbonvll-11-hydroxvy-10a,12a-




(1H, m, 4.60 (1H, m, 4.48 (1H, m, 4.42 (1H, s), 3.82 (4H, d), 2.79 (2H,
m, 2.67 (3H, mM), 1.95 (9H, m, 1.59 (1H, m, 1.37 (1H m, 1.24 (3H s),
1.14 (1Hwopeto1081(3H, d), 0.87 (3H, m, 0.79 (1H, n). PCHSKRROOIABM 875
MHz, DMSO 6: 8.85 (1H, t), 8.01 (1H, s), 7.52 (1H, s), 7.39 (1H, s), 7.04
(1H, s), 6.15 (1H, d), 5.94 (1H, d), 5984 (1H, d), 4.54 (1H d), 4.37 (1H,
d, 3.82 (2H, d), 2.95 (1H, d), 2.63 (1H, t), 2.36 (1H, t), 2.07 (1H, s),
1.85 (84, m, 1.56 (1H, m, 1.37 (1H, dd), 1.26 (3H, s), 1.15 (2H m, 1.06
EBH,[ ( d), d@m@ﬁ i-?'i% g %bgwgghgglélﬁg i%g?_% ?_bS, 5S, 10aR, 10bS, 11S, 12aS)- 7-
3-[(2-amrmo- 2= -1-

{[ (1 uor aeehdedahsditdcaclyhdtarde nuphtho[112-fliydioky-+vP progamdace 1 2a-tri net hyl -
1,2,3,3a,3b,4,5,7,10, 104, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho
[ 1 ,2-f] indazol- 1 -yl (2R)- tetrahydrofuran-2-carboxylate

(1R 3a5, 3b5, 55, 10aR, 10bS, 115, 12aS) - 7- {3-[(2- am no- 2-

oxoet hyl ) car banoyl ] phenyl } -1- {[(fl uoronet h%sul fanyl ] carbonyl} -11-
hydroxy-5 , 1 0 a,1 2a-trinethyl -

1,2,3,3a,3b,4,5,7,10,10a, 10b, 11, 12, 12a-t e?
[ 1 ,2-f] indazol- 1 -yl cycl opropane
H

ate /4 cn cn Structure zHN OH

8e;ih/dr ocycl opent a[ 5, 6] napht ho
t

)

5 The compound was prepared according to the procedure for example 13, starting from
intermediate 22 and 2-bromoacetonitrile.
APCI-MS m/z: 700 [MH"].

"H NMR (400 MHz, CDCls, TFA-d) § 7.95 - 7.93 (1H, m), 7.83 (1H, d), 7.77 - 7.53 (3H,

m), 6.01 - 5.98 (1H, m), 4.75 - 4.48 (2H, m), 3.90 - 3.59 (4H, m), 3.21 (1H, d), 3.03 - 2.94

10 (1H, m), 2.84 - 2.77 (1H, m), 2.65 - 2.54 (1H, m), 2.48 - 2.35 (4H, m), 2.26 - 1.96 (8H, m),
1.93 - 1.82 (1H, m), 1.70 - 1.61 (1H, m), 1.57 - 1.47 (1H, m), 1.43 - 1.35 (4H, m), 1.21 -
1.14 (4H, m), 1.02 (3H, s).

Example 15
15 (1R.3a2S.3bS.10aS.10bR,11S.12a8)-7-(3-{[(2R)-2-Carbamovlpyrrolidin-1-

vllcarbonvliphenvl)-10b-fluoro-1-{[(fluoromethvDsulfanvylicarbonvyll-11-hvdroxy-
10a,12a-dimethvl-1.2.3.3a2.3b.4.5,7,10,10a,10b.11,12.12a-

tetradecahvdrocvclopenta[S.6lnaphtho|1.2-flindazol-1-yl methoxvacetate
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The compound was prepared according to the procedure for example 13, starting from
intermediate 26, 2-methoxyacetyl chloride and bromofluoromethane.
APCI-MS m/z: 727 [MH'].

s 'HNMR (400 MHz, CDCls, TFA-d) 5 7.98 - 7.96 (1H, m), 7.85 (1H, d), 7.78 - 7.56 (3H,

m), 6.08 (1H, s), 5.85 (2H, m), 4.75 - 4.43 (2H, m), 4.26 (2H, m), 3.90 - 3.60 (2H, m), 3.57
(3H, s), 3.39 (1H, d), 3.10 - 2.97 (2H, m), 2.73 - 2.60 (1H, m), 2.51 - 1.79 (12H, m), 1.68 -
1.45 (5H, m), 1.02 (3H, s).

10 Examples 16 to 18

The compounds of Examples 16 to 18 were prepared by processes analogous to those

described in the above Examples or by processes known in the art.



WANHT 1H NMR (400 MHz, CDC13) 6 7.99 (1H, s), 7.79 (1H, d), 7.63 (1H, d),
7.55 (1H, t), 7.47 (1H, s), 7.10 (1H d), 6.25 (1H s), 6.23 (1H d), 5.99
(1H, dd),wB.280/d441 dd), 5.66 (1H, s), 4.74 (1H, qui nt ePLI/SE200B/06@B54 d)
3.32 (1H, d), 3.01 (1H dd), 2.79 (1H d), 2.66 - 2.46 (2H m, 2.41 (2H
q), 2.39 - 2.14 (3H, n), 2.01 (1H, ), 76.89 (1H, d), 1.83 - 1.70 (2H n),
1. 60 - 141(6H M, 1.40 (3H s), 1.17 (3H t), 0.99 (3H s). 1H NVR (400
MHz, CDCl3) 6 7—89—(tH—ty—776 \1H, & —F63—(HH—e)—7F54(tH—t), 7.48
(1H, s), 6.27 2H§ ), .99 (1H, dd), 5.70 (|1H ~dd), 4.47 (1H, d), [3.34
(1H d), 3.03|E3HE H). 8.01 (1H n), 2.80 (IH, &, 2.66 - 2.48 (2H,| m,
2.41 (3H, q), 2391 2 14 (2H n} 2 01 (1H1 dddy—1.89 (1H d)y1.184 -
1.71 (2H m, |1.58 | 1.43 (2H 5m e 141 (3H| s}, 1.17 (3H t), 0.99 (3H,
s). punodul op| (1R, 3aS3bS, 10aS10bR, T1S, 12a<)-:j-£ -o{ @ =
[ (1R) - 2- ani no{ 1- met hy t- 2= o%vetfhylq ca banoyl |} ?heﬁylfﬁ 1@beuoEo 1 -] {
[ (fluoromethyl)- sulfanyk] c@rb@ylg 4l 1-hyqdroxy-21 B@a, gZamdl et hyl |-
1,2,3,3a,3b,4)5,7,10, EOa%lOb, 1% 12y 1Za-tet rade@ah,xdr%cya:{l ogen?a[ 2, §] napht ho
[ 1,2-f]indazgl-1-y[l Brogandate (IR 3aS, 3bS,[108S, 10bR, 138 éhZaS) ot
10b-fluoro-1-|{ [(f u@romet%yl)&ulsfarwl]carbomyl }3-1%1-8 §E = ¢
hydr oxy- 10a, 12&- di npt Ry1~74 th;hyl;(:arbarmylﬁxphgnyg] T £ S =
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1H NMR (400 MHz, CDC13) 6 7.66 - 7.51 (3H, m), 7.48 (1H, s), 7.45 (1H, d),
6.38 (1H, br.$), 6.24 (1H, s), 5.99 (1H dd), 5.70 (1H, dd), 5.43 (1H,
br.$), 4.Wd20MH1448), 4.18 (1H, s), 3.33 (1H, d), 3.16 (BPEI/SEX10850324 (1H,
dd), 2.80 (1H, d), 2.66 - 2.47 (2H, m, 2.41 (2H q), 2.39 - 2.14 (3H m,
2.01 (1H, m, 1.89 (1H d), 1.77 (2H, #, 1.56 - 1.42 (2H, nm), 1.40 (3H,
s), 1.17 (3H t), 0.99 (3H, s). 1H NWR (400 MHz, CDC13) 6 8.00 (1H s),
7.80 (1H, d), 7.63 (1H d), 7.54 (1H, t), 7.47 (1H s), 7.15 (1H, d), 6.28
(1H s), _e_szan_ame_a) 599(1H dd) 569(2H dd), 574(2H s), 4.75
; & bt 15 hinddda:

1H, d),

) 2 | 4 0 L - m, 1.89
(1H, d), tﬂ4n7e6h\€12340xdrl,-3 617 59 1(0111,,11113 141-15'136 ﬁmtrddecaﬂvc% ﬁéIH m, 1.40 (3H,
s), 1.17 (3H, t), S). punodul op
(1R, 3aS, 0 a cayboﬂlmlc Sfir,t]dqm no- 2-
oxoet hyl ) (met hyl') car banoyl ] phenyl} - 10b- f | uor o- 1- {
[ (fluoromet hyl)sul fanyl]carbonyl} -1 1- hydroxy-10a, 12a-di et hyl -
1,2,3,3a,3b,4,5,7, 1Q) 10a, 10b, 11, 12, 12a- t & adecahydr ocycl openbg[ 5, 6] napht ho
[ 1,2- f]|ndazol npanoat e (L%Sas 38 10aS, 10bR, S 12aS =3 (3- {
[ (1S) - 2- anmi not% F} pheny1) - 1001 Dorgot- {
[ (f fdr oxy- 10a, 1 - —
1,2 3 Het radecahydrdg emlt a[ 5, 6] napht ho
[ 1 In Structure O [ * eel NN OH
o]

Intermediate 27

A 2L flask was charged with (-)-Dexamethasone acid (92.31 g, 243.93 mmol),
tris(triphenylphosphine)rhodium(I)chloride (11.28 g, 12.20 mmol), toluene (1000 mL) and
10 ethanol (300 mL) and the mixture was heated at 50 °C under pressure 55 psi for 50 hours.
The solvents were removed under pressure and the residue coevaporated with EtOH twice
(2 x 250 mL). Dichloromethane 1.2 L was added and the slurry stirred on the rotavapor
overnight. Filtered, washed three times with dichloromethane (3 x 100 mL) and dried to
afford 86.5 g of a solid material. NMR showed some 10 % unreacted starting material and
15 approx 1.5 mol% of the catalyst. The 86.5 g of the impure product above was
hydrogenated with the same solvent composition and with
tris(triphenylphosphine)rhodium(I)chloride (1.5 g, 1.62 mmol) at 50 °C under pressure 55
psi for a further 30 hours. The solvents were removed under pressure and the residue
coevaporated with EtOH two times (2 x 250 mL). Dichloromethane 1.2 L was added and
20 the slurry stirred for one hour before being filtered, washed three times with

dichloromethane (3 x 100 mL) and dried to afford 79.4 g of the di-hydro product.



WD 2010/ 114471PCT/ SE2010/ 050354 95 z/vu 1 DdV kr) co cn N WNHT 1H NVR (400
MHz, CDC13) 6 7.99 (1H, s), 7.80 (1H, d), 7.66 (1H, d), 7.55 (1H t), 7.47
(1H, s), WO2B10(ik71S), 6.22 (2H, n), 5.99 (1H, dd), 5.7@CEBE01dE0354. 47
(1H, d), 4.12 (2H, d), 3.33 (1H, d), 3. 01 (1H, dd), 2.86 (3H, d), 2.79 (1H,
d), 2.65 - 2.47 (2H, '), 2.41 (2H, q),7R.38 -2.13 (3H, n), 2.01 (1H m,
1.89 (1H, d), 1.83 - 1.43 (4H m), 46( s), 1.17 (3H, t), 0.98 (3H,
s). 1H NMR (499.875 MHz, DMSO) 6: 8. 85 (1H "t), 8.01 (1H, s), 7.90 (1H d),

(158 (e phygankah o) s Pt oglo B s gl o) 554
(1H d), pRri6i3at(BHAPCIMSMB3: J&IH [MH+]1 94 (6H, m, 1.73 (1H, d), 1.58 (1H,

td), 1.37 (1H, dd), 1.26 (3H, s), 1.13 (7H, dd), 0.88 (3H, s), 0.78 (1H,
). punodul op (1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS)- 10b-fluoro-1- {

(fl UOVO%%WW%%'&@&M Lb&%r(l?@ﬂ?a]rzgg 76-1111'110'1 @x@&@%&%ﬁ@m@m&&%? (3-

q
[
{[2- (rmethylanino)-2- oxoethyl] anoyl p enyl)

1,2,3 53a S8-dedk, 1@t @, 1Bk (dinprkd , with d2aiset sades dleydometec hopéopphg f@jneBpht hol
1

{

{

[2( 2" aﬁP&gz@h-la%a@)P/Lgn DRkaast c]%puf]%,%% ramiol) wwas 8096 i portions Dirag)
f I uor qRefatbdifiéhf ARyid-a80 %Lnaﬁ DMELkas DA EORschd 0dssdiAtihd Mt -

stirred at room temperature overnight. A gas trap containing sodium hypochlorite was

3
[(

connected to the reactor and H5S (g) was bubbled for 60 minutes and stirring was

10 continued for a further 60 minutes before adding water (2 L) into the reaction mixture.
While keeping the temperature between 25-30 °C, 2 N HCI (aq, 600 mL) was added
dropwise and the reaction mixture was stirred for 60 minutes. The resulting precipitate
was filtered, air dried overnight and for two days in vacuo at 50 °C to give 82.8 g of the
thioacid as a white solid. This impure material was used in the next step without further

15 purification. APCI-MS M/z: 397.0 [MH+]

To a stirred suspension of sodium hydride (160 g, 3994.80 mmol) in THF (3000 mL) under
argon atmosphere the thio acid from the step above (158.4 g, 399.48 mmol) was added in
small portions over a period of 20 minutes, while keeping the temperature below 25 °C.

20 The reaction mixture was cooled to 15 °C and ethyl formate (1614 mL, 19973.98 mmol)
was added carefully during the addition of the first 2-300 mL. After 5 hours stirring the
reaction mixture was quenched by the careful addition of 1M NaOH (1500 mL). The
aqueous phase was collected and the organic phase was extracted with an additional 2x750
mL of 1M NaOH. The combined alkaline aqueous phases were washed with 2 x 1.5 L of

25 TBME. The aqueous phase was acidified to pH 3-4 with 5 N HCL added in portions while
cooling. Stirring continued for one hour before filtering, washing with some water and
drying. The solid was washed with small amounts of TBME and then dried again in vacuo
at 50 °C affording 102.5 g (60 %) of the title compound.

APCI-MS M/z: 425.0 [MH+]. '"H NMR (400.0 MHz, cdcl3) 3 7.96 (1H, s), 7.79 (1H, d),

30 7.64 (1H, d), 7.54 (1H, t), 7.48 (1H, s), 7.09 (1H, d), 6.23 (1H, d), 6.19 (1H, s), 5.94 (1H,

dd), 5.82 (1H, dd), 5.57 (1H, s), 4.74 (1H, p), 4.45 (1H, d), 4.17 - 4.07 (2H, dd), 3.50 - 3.39



3,3a,3b,4,5,7, 10, 10a, 10b, 11, 12, 12a-t et r adecahydr ocycl opent a[ 5, 6] napht ho
2-f]indazol -1-yl propanoate d 4 cn t----
0
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(4H, m), 3.32 (1H, d), 2.78 (1H, d), 2.58 (1H, ddd), 2.45 - 2.18 (4H, m), 1.88 (2H, m), 1.75
- 1.66 (1H, m), 1.54 3H, d), 1.42 - 1.33 (4H, m), 1.11 (3H, ), 1.04 (3H, d).

Intermediate 28

(8S.9R.108,11S.135,14S.16R.17R)-9-Fluoro-2-formvl-11,17-dihvdroxv-10.13-

dimethyvyl-3-0x0-2.3.6,7.8.9.10,11,12,13.14,15,16.17-tetradecahyvdro-1H-

cvclopentajajphenanthrene-17-carbothioic S-acid

Intermediate 28

Intermediate 28 was prepared starting from Intermediate 23 using processes analogous to
those described for Intermediate 27.

APCI-MS M/z: 411.1 [MH+].

Intermediate 29
(8S.9R.10S.11S.13S.14S.16R.17R)-2-Formyvl-11.17-dihydroxy-10,13-dimethvyl-3-0x0-
2.3.6,7.8.9.10,11,12.13.14,15,16,17-tetradecahvdro-1H-cvclopentaja]phenanthrene-17-

carbothioic S-acid

Intermediate 29

Intermediate 29 was prepared starting from Intermediate 1 using processes analogous to
those described for Intermediate 27.

APCI-MS M/z: 393.3[MH+].

cn Structure NH 7140 O 3 H N



cr) cr; GO CA CA I"- WAHT 1H NWVR (499.875 MHz, DMSO 6: 8.85 (1H, s), 8.01
(1H, s), 7.90 (1H, d), 7.64 (2H, m, 7.52 (1H, s), 7.39 (1H s), 7.04 (1H,
s), 6.15 woHpisii447%. 97 (1H, s), 5.87 (1H, s), 4.55 (1H, pdX/SE401405033H, s),
4.36 (1H, s), 4.13 (1H, d), 4.05 (1H d), 3.82 (2H, d), 2.94 (1H d), 2.80
(1H, m, 2.70 (1H, d), 1.96 (7H, nm), 1¢¢3 (2H, m, 1.57 (1H, m), 1.38 (1H,
m, 1.26 (3H, s), 1.05 (4H, m, 0.89 (3H, s), 0.77 (1H, m. 1H NWR (499.875
MHz, DMBO 6: 9.28 (1H, s), 9.09 (1H, s), 8.64 (1H s), 8.58 (2H, s), 8.00
(1H S), 1£:89 7.69 - 7.57 (2H, m), 7.53 (1H, s), 6.18 (1H, s),
5.14 (2H—0%L§M1H d), 4.40 (3H, s), 2.99 (2H, d), 2.86 (1H m, 2.73
(1H, s), (2Z43lphht1boia,172130){11H7-Dihydie882(bvdrorymethyhidefd&)Hé-methvl-B-39 ( 2H,
m, 1.24 (3H s),‘1.95 (1H, H)“ Q.94 (3H, s). punodul op

(1R 3aS, 3% , {3-[(2-am no- 2-
oxoethyl)carbanDyI]phenyI} -1 {[(fIuoronethyl)sulfanyl]carbonyl} -11-
hydroxy-5 , 1 0a, 1 2a-prriet hyl -

1,2,3,3a,3b, 4,57

"ai@Hlob 11,12, 12a-t etradecahydr ocycl opent a[ 5, 6] napht ho
L nethoxyacetate (1R, 3a5, 3b5, 10aR, 10bS, 11S, 12aS) - 1-
fanyl ] carbonyl} -11- hydroxy-10a, 12a-di net hy1-7- {3-

i | ) car banoyl] - phenyl} -1, 2,3, 3a,3b,4,5,7,10, 10a, -
b, 11, 12, 12a-t et f adecahydr o-

Intermediate 30

Intermediate 30 was prepared starting from (6alpha,11beta,17alpha)-11,17-dihydroxy-6-
methyl-3-oxoandrosta-1,4-diene-17-carboxylic acid using processes analogous to those
described for Intermediate 27.
APCI-MS M/z: 407.3 [MH+].

10

Example 22
(1R,2R.3a2S.3bS.10aS.,10bR,11S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-

oxoethvllcarbamovliphenvyl)-10b-fluoro-1-{[(fluoromethyl)sulfanvl]jcarbonyl}-11-
hvdroxv-2.10a,12a-trimethvl-1,2.3.32,3b.4.5,7,10,10a,10b,11,12.12a-

15 tetradecahvdrocvclopenta[S.6lnaphtho|1.2-flindazol-1-yl methoxvacetate
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Scheme 1

(1) Intermediate 27 (1.274 g, 3 mmol) and 3-hydrazinylbenzoic acid (0.456 g, 3.00 mmol)
5 were stirred in a mixture of acetic acid (15 mL) and water (3 mL) overnight at room
temperature. Then the recation mixture was poured into water, and the precipitate
collected by filtration, and dried. The product obtained (1.128 g;(70 % yield) was

used in the next step.

10 (ii)) The product from the step (i) above (1.128 g, 2.09 mmol) was dissolved in acetone
(30 ml) to give a brown solution, which was cooled to 0 °C. To the mixture was
added triethylamine (1.157 ml, 8.35 mmol), and a sticky precipitate formed.

Then a solution of 2-methoxyacetyl chloride (0.702 g, 6.47 mmol) in acetone (5 ml)
was added, and the mixture was stirred for 30 minutes. N1-ethyl-N2,N2-

15 dimethylethane-1,2-diamine (0.688 ml, 4.38 mmol) was added, and the mixture was
stirred for another 10 minutes at 0 °C. A solution of bromofluoromethane (0.353 g,
3.13 mmol) in DMF (28 % wt., 1.26 g) was added, the cooling bath was removed,

and the mixture was stirred at room temperature overnight. Then EtOAc (100ml)



..c ce) kri co ..c WNHT 1H NWR (499.875 Mz, DMsO 6: 8.70 (1H, d), 7.97

(1H, s), 7.87 (1H, dt), 7.61 (1H, m, 7.51 (1H s), 6.16 (1H, s), 5.97 (1H

d), 5.87 woHpiodiig474. 61 (1H, s), 4.47 (1H, m, 4.36 (1H, pdX/SE401085033H, d),

4.06 (1H, d), 3.86 (2H, nm), 3.72 (2H, td) 3.59 (1H, dd), 2.96 (1H, d),

2.80 (1H, dd), 2.65 (2H, d), 2.43 (1H, , 2.36 (1H, t), 2.31 (1H, s), 2.16
1H, dd), 1.91 (6H m, 1.75 (1H d), 61 (1H, d), 1.39 (1H, n), 1.24 (4H,
), 1.13 (1H, dd), 1.01 (1H, m, O0.88 (3H s) 1H NVR (499. 875 Mz, DWBC»

(
¢ 585,11 ol WS PR M o BV S L PR ),
O ) Sl B ot iy B o, O

06 ( 4H, m 1brél\V19§01fd3(|T|119§)g1onhqu’uﬁ§ odgét 8@%‘%@1&1})} Qich was used in the next
1R, 3asS, 3bS, 10aR, 10bS, 11S,712aS) - [ uor omret hyl ) sul fanyl ] carbonyl} -1

1.
(
1- hydroxy- 1@@pr@dmmtﬁﬁﬁmyHWﬂ&m@GH[(3R) t et r ahydr of ur an- 3-
ylcarbanoyl]phenyl}

1, 2,3, 3a 3b, 4,5,7,10, 10a, 10b, 11, 12, 12at et radecahydr ocycl opent a[ 5, 6] napht ho|[
1, 2-

{

[
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3-[(2-am no-2- oxoet hyl carbanpi hen - 10bf | uor o- 1-
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1

f

goronethyl)s@ﬂﬂﬁﬁ?ﬁP@éﬂb@ﬁVﬂ enqﬂiuyﬂbﬁﬁé%y@Yﬁdaliéa{trinethyl

3,3a,3Db, 4,5, 4, et:h ﬁso]u%’nl ht ?a fodofitt ARRGADMAS LN PRSI Ty gk aPht ho
,2-f -y

]|ndazol op anoa

2-arn1n0pr0panarn1de hydrochlorlde (38.6 mg, 0.31 mmol) and N-ethyl-N-
10 isopropylpropan-2-amine (0.159 ml, 0.93 mmol). The mixture was stirred at
room temperature for 1 hour. EtOAc (50 ml) was added, and the organic phase

was washed with aqueous 1M NaHCO3, 0.5 M HCl, and brine. The organic

phase was dried with NapSOy, filtered and evaporated. The product was

purified by semi-prep HPLC (Kromasil column, methanol/water). The HPLC
15 purification was repeated using MeCN/water as eluant (gradient from 50 to 90
%). Yield 37 mg (17 %) of the desired compound.
1H NMR (400.0 MHz, CDCl3) 6 7.96 (1H, s), 7.79 (1H, d), 7.64 (1H, d), 7.54
(1H, t), 7.48 (1H, s), 7.09 (1H, d), 6.23 (1H, d), 6.19 (1H, s), 5.94 (1H, dd),
5.82 (1H, dd), 5.57 (1H, s), 4.74 (1H, p), 4.45 (1H, d), 4.17 - 4.07 (2H, dd),
20 3.50 -3.39 (4H, m), 3.32 (1H, d), 2.78 (1H, d), 2.58 (1H, ddd), 2.45 - 2.18 (4H,
m), 1.88 (2H, m), 1.75 - 1.66 (1H, m), 1.54 (3H, d), 1.42 - 1.33 (4H, m), 1.11
(3H, s), 1.04 (3H, d).

Examples 25-29, 41-43, 45-47

25 The compounds of Examples 25-29, 41-43, 45-47 were prepared starting from

Intermediate 27 using processes analogous to those described in Example 22.

Examples 32- 36, 44

The compounds of Examples 32- 36, 44 were prepared starting from Intermediate 28 using

30 processes analogous to those described in Example 22.
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Examples 39-40, 48-52

The compounds of Examples 39-40, 48-52 were prepared starting from Intermediate 29

using processes analogous to those described in Example 22.

s Examples 23-24, 30-31, 37-38
The compounds of Examples 23-24, 30-31, 37-38 were prepared starting from

Intermediate 30 using processes analogous to those described in Example 22.

Example 53
10 (1R.,3a2S.3bS.10aS.10bR,11S.12a8)-7-(3-{[(2R)-2-carbamovlpvrrolidin-1-

vllcarbonvllphenyl)-10b-fluoro-11-hvdroxv-10a,12a-dimethyl-1-
[(methylsulfanvDcarbonvl]-1.2.3.3a.3b.4.5,7,10,10a,10b,11,12.12a-

tetradecahvdrocyclopenta[S.6lnaphtho|1.2-flindazol-1-vl cvelopropanecarboxvlate

"NH
1, o
» A
5 NEt
(o] 00\N|.|2 3
_ DCM
CH,COONa 2. H
s SN
CH,COOH/water |
3. Me-l

Intermediate 28

Scheme 2

15

(1) To a stirred solution of Intermediate 28 (0.747 g, 1.82 mmol) in acetic acid (15
ml) and water (3 ml) was addded sodium acetate (0.149 g, 1.82 mmol),
followed by (R)-1-(3-hydrazinylbenzoyl)pyrrolidine-2-carboxamide (0.452 g,

20 1.82 mmol). The mixture was stirred overnight. The mixture was poured into



1H NMVR (499. 875 MHz, DMBO) 6: 7.72 (1H, s), 7.58 (4H, m), 7.52 (4H, m,
7.46 (1H, s), 7.40 (1H, s), 7.33 (1H, d), 7.30 (1H, s), 6.98 (1H, s), 6.25
(1H, m, wo2B1(1ik71m), 5.88 (1H, m, 5.25 (1H, s), 4.36PCTHE20p/05085L27 (1H
s), 3.60 (1H, m, 3.46 (1H m, 3.14 (1H m, 2.79 (1H m, 2.24 (4H m,

1.84 (3H, m, 1.63 (1H, m), 1.42 (1H, @, 1.38 (3H, s), 1.24 (1H, t), 1.01
(3H, s), 0.89 (3H, m). (2H d), 3. 14 1H, d), 2.80 (1H, d), 2.64 (2H t),
2.37 (5H, m), 2.15 (2H, m), 1.84 (2H, m, 1.63 (1H m, 1.43 (1H m, 1.32

(07 1% Ui bl B AR b, o

yI]carbonyl}phenméhﬁﬁﬂhqiluoro 1- {[(fIuoronethyl)sulfanyl]carbonyl} -11-
hydroxy-2,1?§ 12a-tri
1, 2, 3, 3a, 3b(14, B\ stiriey sp 10&@15@119@@01@&%@?pw&aﬁgﬁ@@aéwtbﬂémr&[@ 28{ napht ho

[ 1,2-1]i ndazol &ﬂw%yﬂ&ﬁREHBQMQM:2669y&h9b&ﬂ§1umi%?&ﬂ%%b%ﬁﬁQﬁﬂQMkLRﬁﬁ“y'}
1,2,3,3a,3b,4,5, 7,10, 10a, 10b, 11, 12, 12a-

5 of cyclopropanecarbonyl chloride in DCM (20 rnl) was added. The mixture was
stirred for 1 hour. N1,N1,N2-trimethylethane-1,2-diamine (0.157 ml, 1.23
mmol) in was added. Stirring was continued at 0 °C, and the reaction was
monitored by LC-MS, and after the diacetylated product had dissapeared (30
minutes), the solution of methyl iodide in DCM (20 ml) was added. The cooling

10 bath was removed, and stirring was continued for 1 hour. The reaction mixture
was diluted with DCM ( 100 ml), transferred into a separation funnel, and

washed with HCI (1M, aq, 100 ml). The aqueous layer was then extracted with
DCM (100ml), and the combined organic layers were dried with NapSOy.

Eveporation of solvent afforded crude product as brown oil, which solidified

15 (4.273 g crude product). It was dissolved in EtOAc, silica gel was added (about
60 g), and the solvent was removed. The obtained plug was placed on the top
of a silica gel column and the product was eluted with n-heptane/EtOAc
mixture (1 : 1). The fractions containing product were collected, and the solvent
was removed, affording the yellow solid (1.21 g). It was recrystallized fron

20 MeCN/water mixture, yielding pale-yellow crystalline material, 809 mg.
1H NMR (400.0 MHz, CDCI3) & 7.68 (1H, s), 7.62 - 7.47 (4H, m), 6.91 (1H, s),
6.24 (1H, d), 5.37 (1H, s), 4.81 (1H, dd), 4.48 (1H, d), 3.66 - 3.50 (2H, m), 3.35
(1H, d), 3.05-2.95 (1H, m), 2.81 (1H, d), 2.60 (1H, m), 2.49 (2H, m), 2.40 -
2.29 (5H, m), 2.27 - 1.58 (11H, m), 1.43 (4H, m), 1.25 (3H, d), 1.14 - 1.01 (2H,

25 m), 0.94 (3H, s), 0.92 (2H, m). APCI-MS m/z: 705 [MH+].

Examples 54-55

The compounds of Examples 54-55 were prepared starting from Intermediate 28 using
processes analogous to those described for Example 53.

30
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Example 56
(1R.,3a2S.3bS.10aS.10bR,11S.12a8)-7-(3-{[(2R)-2-carbamovlpvrrolidin-1-

vllcarbonvllphenyl)-10b-fluoro-11-hvdroxv-10a,12a-dimethyl-1-
[(methylsulfanvDcarbonvl]-1.2.3.3a.3b.4.5,7,10,10a,10b,11,12.12a-
5 tetradecahvdrocvclopenta[S.6lnaphtho|1.2-flindazol-1-yl methoxvacetate

CH,COONa
CH,COOH/water

Scheme 3

(1) To a stirred solution of Intermediate 24 (3.38 g, 8.57 mmol) in acetic acid (30 ml)
10 and water (6mL) was addded (R)-1-(3-hydrazinylbenzoyl)pyrrolidine-2-
carboxamide (prepared analogously as for Intermediate 3, 3.72 g, 10.28 mmol)
and potassium acetate (1.682 g, 17.13 mmol). The mixture was poured into
water (200 ml) and the precipitate was filtered off. 4.828 g of solid was
retreived. It was used in the next step without further purification.
15
(i) The product obtained in step (i) above (971 mg, 1.60 mmol) was dissolved in
DMF (10 mL), and di(1H-imidazol-1-yl)methanone (649 mg, 4.00 mmol) was
added. The mixture was stirred at room temperature for 3 hours. Hydrogen

sulfide (1.60 mmol) was bubbled through the stirred solution for 5 min, then the



0 O WD 2010/114471PCT/ SE2010/ 050354 99 z/vu IDdV 71- kri cn Ncl ,-,
t---- WAHT 1H NVR (499.875 MHz, DMBO 6: 9.25 (1H, d), 8.56 (1H, s), 8.46
(1H, d), woedio(1i471s), 7.90 (1H, d), 7.74 (1H, d), 7.63PCINE20mp/0508563
s), 7.36 (1H, dd), 6.25 (1H, s), 6.00 (1H, d), 5.90 (1H, d), 5.23 (1H,

4.51 (2H, d),

4.

17 (3H, dd), 3.13 (1H gd), 2.80 (1H d), 2.22 (9H n,

(1H m, 1.64 (1H m, 1.39 (2H n), 1.32 (3H, s), 1.26 (1H n), 0.99
d), 0.93 (3H, d). 1H NMR (399.99 M{z, DMSO) 6: 8.86 (1H, m), 8.04 (1H,

7.89 (1H, m,

7.

(1H, s), 6.02 (1%&%%%%@“@‘?@% fﬁ#’“ tgfheye {#Or%%!ﬁ‘iﬂﬁ%ih’(?i%@é%%%.s e

The mixture was poured into a mixture of ice (150 ml) and aq. HCI (20 ml, 2
M). After the ice had melted the mixture was extracted with EtOAc (2 x 50 ml);

some insoluble material which had formed was removed. The organic layer
was dried with NapSQy, and the solvent was removed in vacuo to give a dark-

yellow oil which was used in the next step without further purification.

(ii1) A stirred solution of the product from the previous step and triethylamine (0.134

10

15

20

25

30

ml, 0.96 mmol) in DCM (20 ml) was cooled to 0 °C under argon, and a solution
of methoxyacetyl chloride in DCM (20 ml) was added. The mixture was stirred
for 1 hour. N1,NI1,N2-trimethylethane-1,2-diamine (0.092 ml, 0.72 mmol) was
added. Stirring was continued at 0 °C, and the reaction was monitored by LC-
MS. After the diacetylated product had dissapeared (30 minutes), the solution
of methyl iodide in DCM (20 ml) was added. The cooling bath was removed,
and stirring was continued for 1 hour. The reaction mixture was diluted with
DCM (100 ml), transferred into a separation funnel, and washed with HCI (1M,
aq, 100 ml). The aqueous layer was then extracted with DCM (100ml), and the

combined organic layers were dried with NapSQOy4. Evaporation of solvent

afforded crude product as brown oil, which solidified (4.273 g crude product).
It was dissolved in EtOAc, silica gel was added (about 60 g), and the solvent
was removed. The obtained plug was placed on the top of a silica gel column,
and the product was eluted with n-heptane/EtOAc mixture (1 : 1). The fractions
containing product were collected, and the solvent was removed, affording a
yellow solid (1.21 g). It was recrystallized fron MeCN/water mixture, yielding

pale-yellow crystalline material, 809 mg.

1H NMR (400.0 MHz, CDCl3) 6 7.68 (1H, s), 7.53 (4H, ddd), 6.92 (1H, s), 6.23
(1H, d), 5.42 (1H, s), 4.80 (1H, dd), 4.46 (1H, d), 4.07 (2H, dd), 3.67 - 3.50
(2H, m), 3.47 (3H, s), 3.33 (1H, d), 3.11 - 3.01 (1H, m), 2.79 (1H, d), 2.61 (1H,
m), 2.48 (2H, m), 2.37 (1H, m), 2.33 (3H, s), 2.30 - 2.02 (6H, m), 1.93 - 1.43
(6H, m), 1.40 (3H, s), 1.32 (1H, s), 0.95 (3H, s). APCI-MS m/z: 709 [MH+].

(1H,
d),
1.87

(3H,
s),

6. 30



(1H, d), 3.82 (1H, d), 3.14 (1H, d), 2.81 (1H, d), 2.21 (8H m, 1.86 (3H,
m, 1.63 (2H, m, 1.41 (1H, nm, 1.34 (4H, s), 1.25 (2H, m, 1.03 (3H, s),
0.92 (3HwoRmnepusodul op (1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) PTI/SEN10fof@samnm no- 2-
oxoet hyl ) car banoyl ] phenyl } -10bfluoro-1- {[(fluoronethyl)sulfanyl]carbonyl}
-1 1- hydroxy-10a, 12a-di net hyl - 87
,3,3a,3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho

2- f]|ndazol 1-y1 propanoate (1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS)- 7-
(2- 9”3 ﬁfthyl)carbannyl]phenyl} - 10bf | uoro- 1-
Iuorone f%su anyl ] carbonyl} -1 1- hydroxy-2, 10a, 12a-tri nmet hyl -

, 38,13 ,cdmpoulndsbf Brampls 5T 6242rclpepdred stadigahyl lneyeddoped afibg 6] napht ho

1, f]|ndazol 1-y1 et hoxyacetate ¢c5 71- in Structure 3 HNOr O HLINN
OH 0- 1 Pipcepsqs analdgous to those described in Example 56.



dd),
4.17

VWAHT 1H NWR
d),

t----
d), 7.99 (1H,

4.51 (2H,

8.46 (1H,
d),

cn N, -,
s)
m, 7.53 (1H, PEYX/SEZ01805033H,
), 5.23 (1H,

d
8%,

8.56 (1H,
1.26 (1H,

d),
d), 7.63 (2H,
5.90 (1H,

6.00 (1H d),

s),

WO 2010/ 114471PCT/ SE2010/ 050354 100 zju | DdV kri
DVSO) 6: 9.25 (1H,
7. 90 WoOHp10d)14477. 74 ( 1H,

(499. 875 Mz,
6.25 (1H,
(3H,

m,

s),

3.13 (1H, d), 2.80 (1H, d),8%.22 (9H, m), 1.87 (1H, m, 1.64 (1H,
1.32 (3H,

dd),
1.39 (2H,

0.99 (3H, d), 0.93 (3H, d).

s), m,

m,

2 <
. T 4T
N~ .
~ AN —
= % I % .
-m,6. LR oreouedoad [£A-1-1ozepur[J-z‘T o w\\ o
m.,_\ -© . (b HD) 8270 ‘(P “HE) 06°0 ‘(W ‘HY) | Joyrydeu[g*seiuadooLooipAyroopendl " ﬂ
N n < DO T (PP HD) €171 “(8 ‘HE) 92T (W *HS) 9¢°T “(w kmNﬁﬁNMJMAO—OM“‘NOMAOMABAWA.VAO—MANMAMANJ
_l!v - Ll . 19 1< . 19 1< . 19 1< . W
1T -~ EID 66T PP THD €L (W HE) 96T (W 'HY) $€°C L AYIL-R [0 | “-KX0IPAT
= O~ {pHD 0LT(PHI) 6T ‘(s ‘HI) LE ¥ “(0rwmb < < <
Iy S N o . o -11-{1Auoqres[[Kuejns(jAyroworony)]}
o T4 HO £F'7 (P “HD) €5 (W *HI) $8°S ‘(W “HI) (fuoyd 14 »
. : -1-(JAUD owreqJed 190X0
™= | Fes (s HD S1°9 (s ‘HI) 66'9 (S “HI) 8¢°L (S “HT) MM e HELA
~-O - -7 -T- -7 - -C)-
m,_\\&,?_ £S'L@UHE) 0L'L - 95'L (P *HI) 16L (5 'HD £0'8 C1Augow-[-ounue-g(S )1 }-€)-L
T8l 0 HI) 19°8 :0 (OSING “ZHIN S/8°66%) AN HI | “(SBTI'STT'SA0T BOT SS 'SAE SEE ™M) | €T
. L .4 L
N~ H_\ ok H_\ dre100RAXOIOW [A-T
Ao . | ‘(p| -1ozepui[-z‘1loypydeu[gisleiuadoroho
h — T e 0. N°H
1~ T SHO P01 (5 HO) 11T (W Hp) €€°1 - 21 “(P ‘HE) -0IpAYBOIPRIRI-BZ[‘TI T1°901 H ol
7] i oy 6 13 R oy 6 13 oy 6 13 N
o w6 81T - S¥'C (PPP “HI) 8S°C “(P “HT) 8L°C “(P ‘HI) o7 R0 7-KXOIPAY- |- {]Au0qE0
L5 Any,A” L 2e (WiHY) 6€°¢ - 05°€ ‘(PP "HT) LOY - LT (P [1Kuryns(i<yoworonyy)]} - -ozonyy
L i Mm%: St “(dHI) pLb (5 “HI) LSS “(PP *HI) T8'S coud ik .
= | = - - 2] (8] o] 90X0
1 @5 a© HEppHD b6 (S *HD 619 (P *HD €29 (P *HI) Q01-(1Avayd{ifoureqreaffpaox
3" kO HD 8L HD b P HD b9°L P HID) “ClAmew--oue-z(S 1} -¢)-L
B oD =P (s ‘1) 96'L @ (S1DUD ZHN 0°00%) MNN HI | (SETI*STTQ01°SPO1'SAE SeE T | 7T
- O o .
“_m W_as,mw W, ] ON
M- RPED—» MANN H, punodwo)) Xq 2IMONNS
o -
=R e
mdu N~ — — -
~ X528
o w LT
© —
Z_. o _.
5 VT
A_E<_F




10b-f | uor o- 1-
hydr oxy- 2, 10a, 12a-tri net hy1l-7- {3-

punodul op (1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12a5) -
(fluoronet hyl ) sul fanyl ] carbonyl} -11-

PCT/SE2010/050354

yri di rwe-201/rmet7myl ) car banoyl | phenyl } -

p

S 2z
— 1 m —
T~ [oN @)
o T
g m m 1l WH oyeourdoud [£-[-1ozepul[}-z‘1
mou,ﬁb, SEs W Joyyydeu[9¢g JeruadooLooipAyeoopenoy o JL
sorTESo “ETITITIA01 BOT 01 L S P AL BE €T N
SSo 1 8 | (PHE 060 (S HE) 960 0 °HE) STT (W HE) LET AURWI-e7 [00 [T
pl 1 U O 19 1< . 19 1< . 19 1< . ¢ 3
Ssafse (W HI) 791 “(w *HT) 98°1 (W *HY) 97°C “(P “H1) -£x01pAy-| [-{[Auoqeo[[Kury|ns
Q a ydl_ y S . 3 3 . 3 U« . 3 3 . 3
SSELg2 6L°C(PHE) L1°¢ ‘(D 'HD) 80°p (W *HI) pT'¥ (W (jKyrowoony)]}- [-oxon[y
©5ERE 3 ‘HD €% (W HT) 7T (W ‘HT) 98°S (W *HI) 009 (1Kuoud (14 »
= N = - -(JAUD owreqJed 190X0
SE8TN2B | SHD6T9(STHD 0L (S HD tr'L (S HD €5'L AT weRLA
- > ®© 79k -1- - -C)-
mmoa mem | (s HD) 7oL (s ‘HY) T9°L (P “HT) 16°L (S HI) 60°8 TApow- [-outwe-(S )1} -¢)-L
L2 6569 ‘(P *HI) $9' '@ (OSING ZHIN 66'66€) WNN HI | “(SPTI'STTMI01°SBOI'SAE"SBEMTAD) | §T
CEEE-C
sr—T 3o .
s> oyeourdoud [£-[-1ozepul[}-z‘1
~ o ()]
SAUTAR (b HI) 870 (s ‘HE) | Joyyydeu[9g JeyuadojoLooipAyeospendy _
SSSTSg | SSOCTHIRTIRHDENTCHE SO | o7 17111901 R0101°L'S T AEPE €T ] :
- > - 3 —_— 13 —_— 13 R I3 .
9= Ed > HS) 9¢°T ‘(W *HT) 8S'T ‘(P “HI) €41 (W “HE) T6'1 L AYIL-R [0 | “-KX0IPAT
- y O ku - O 19 [ . 19 [ . 19 [ . 19 [
gx2fde (W *HY) p¢°C ‘(W *HT) TL°T (P “HD) $6°C (S ‘HI) -1 [-{[Kuoqueo[|Kuryns(jKysowotonyy)]}
= =P m LEY (W HTD) €% (P HI) €% (PP “HI) #8°S (PP S— »
e ™ -1-(JAUD owreqJed 190X0
S8+ 8 ‘HD #6°S (S ‘HI) ST°9 “(S ‘HI1) 86°9 “(S ‘HI) 8¢'L (8 FAIAERAT HELH
> s -1- e -C)-
Mw,m & M w,o “HD 75" (W HE) §9°L (P “HI) 16°L (5 ‘HI) £0°8 C1ApRw-[-ouwe-z-(4 1)1} -€)-L
= VO LESYY  (pHD £9'8 10 (OSING ZHIN S/8°66p) MAN HI | (SETI'STI'SA0IMPO1'SS*Sae'See D) | +T
7..1 w N~ mu ON
RPN = o o9 .
<o . £ m@@ AN H, punodwo) Xq IMONIS
~ N &=
o Gl m o c
oM T AN ™M .- O
o2 sz
m__6m L
- — S5 -ANM
™M 0 - .
~ANM - -
AN N -

[

{
[
1
1
7
{
1
[
N




o
@ £ =
2 T . o m{ th N\
S 85T N o & ‘
oo Min)L — 3 MU\S - N = syepRoRAXOyIOW [A-[-[0ZBPUI[J-7°]
) ~_ - © ) 1.m .RIU_( R..v., B3]
g g5 08 M E N Lo : deu[9*gJeruadojohooipAyedspen
z - —<o | . r Y, on o ‘(PHE) 10T | Joyy CIT1°901
7% N~ _119_\muH A © ~ - @ I\NNMNMMM
° ,%ML\L @~ .,H_\ > t% mimE ‘Hp) 8€°1 (W HI) §9'1 ‘T IAowILY
mmm N FOCY & “mmw:;mw_m@m £ ) 61°C - 9T ‘(W HI) “BOI01°L'SY ACBE T .
,% VBT ,2{\1_ -m@ AﬁW@wv mwlm: Hy o ¢ . . -%xo‘%%a-:-ﬁhsoﬁ
> W_ = < N- T Na-s — T Ccu ‘HI) 7€°€ ‘(W ‘Hp) Sp -RZIBO1T "
m(e5H,( N AP ﬁx?mcﬁw b “(pp Apoworongy)]}-1-o1ony
- P618 ~ O | e CHo) Z1°v (P HI) Sb° -[1Aueyns(jAy
°or N = %_“ EEE (P “H1) §T'9 (S ‘HI) 8T -q01-[1Ausyd(jKoweq
2 xa® S Lﬂxwmm@&ﬂv%@ )19°L (W HD bLL ‘STTMQ01'SPOT*SAE SPEATHD) | LT
SN By s EEa%et Mm@ o Nl | (sezrsiig N
— % ~ _ o < 8 f \mll T O m mmm d® ZHN 0°00%) N oreouedoxd ﬁ%nﬁnﬁON‘NU )
R g M= sosN=8-5=32 deu[9*g]eyuadojoksoip
™ : N R Vo R M > o > >0 O loyyyde oy G
2°Y R _7.m.,(,ma,m3,nhtb QOTBOT01L S P AL L ET T
S5 n 8 30888 usT L P | BT ITIT1'901 7 1%01T
mun_uﬁu \m/LA. 1H{\3m MJ_MB rlw__C -[Ayown-ez 1 ‘e[
1A_/. - no.\)/1u_\91m 1C|1_,Dn1w1 0’1 ‘0°HD 97T “(w o[1Aueyns
SF B [0 0 7 HE EECHD T Y %@ vv £9'1 “(w “Hp) 98'1 -Ax01pAy-1 - {]Auoqed] o
I el ‘HI -1-010
P T lIET S BaarE Ayyoworonfy)]}-|
— E o L —m Irlt ! w HI) §S°T o
mm ,(\% — __”_n o ., < lA% Mv%wuw %&Lﬁ%v&mﬂ ( ‘(W L) 88°C “(w -q0 1-(JAusyd {jAoweqres[1Ay100x
-84 gT8 3 SRR RS RS ccs ‘ e-z-(AD]}-6)-L
- s \m,qo,G. N ey %me@%ﬁz P0°L ‘(S “HI) 8¥'L ~z-1Ay1ow- [ -ourur o
< ' ~sH : ¢ an” P 3 ¢ ¢ ?Mﬂ
o W S N5 WM \m,,3 \m.,,HEMw@V mM LD HD 16°L (S *HI) L6'L -(SRZI°STT9A01°SROI‘SYESPENT o
SgQ©E - = ,H_\@Wwwho o M@mm_ﬁwmmz 66'666) YN HI aImnponng
ST 1 5 LS o TR AGSRG xd
N—pg L - . —F _4Oy|7lwm -1 UQﬂOQEOO
W3\m,1nw(\H{\.| 25 R ow
mm — Z/WeH vlumh5|m ,a_/um
289 89 8388~ N 5 DML,
= MJ46A:_@@:;n;,m SXEcoac
m123(_13.1 ) wcosnat =
Z.gig.s. "A8E8EEEAE
me_4,N7,0m.QN%ﬂ2m34
;mmszHﬂMB(smm&szﬁi
_ /I\Qu._ — N~ !24 1222,112C21
e"%,MH.,m,ijHL[HHL[
—_ L~ \m/l N
eNEdA 0 ED




HN O FO ON 44k 0.1 N isN OH
PCT/SE2010/050354

(P HE) #0°T (S ‘HO) 11T “(W ‘Hp) 141 -

PET (P ‘HE) $S°T (W “HT) 181 - $6°1 (W “HY) 81T
- SPT (W HI) 26T - #9°T ‘(P *HT) LL'T (P “HI)
7€ (W Hp) 6€°€ - 6¥°€ ‘(PP ‘HT) 90'% - LT'F (P
‘HD) v¥'% (A HD) €L% “(S *HT) 19°S ‘(PP ‘H1) T8'S
‘(PP “HT) ¥6°S (P “HI) 1T°9 “(S ‘HD) 9T°9 “(P ‘HT)
€TLSHD) 9%'L ‘0 °HD €5°L (P “HI) T9'L “(P ‘HD)

J1e100BAXOIOW [A--[0ZepUl[J-T°]
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-JAgoWIn-eZ [ BOTT

-Ax01pAy-1 1-{]Au0qied[[Au)ns
-([Ayoworony)]}-1-oxongy
-q01-(JAuoyd{[Aoweqied[ [AY100%0

-Z-1Aysow-1-outwe-z-( 1)1} -€)-L

OH
| DdV

91

HN O O ON .01 N NI

SIL | 8L ‘HD p6°LQ (€1DAD ZHW 0°00%) WAN HI | (SBTI'SITMI0I'SBOI'SAE'SBE ML) | 6T
J1e100BAXOIOW [A--[0ZepUl[J-T°]
Jloyrydeu[9°s JeruadooLoorpAyedopend
(W HE) TOT - 901 (S 'HO 11T (W HY) €61 | oz 1211 Q0T B0 T 0T L SH AL RE €T T
- TP 1 (WHD) S8°T - v6°'1 (W HY) L1°T- LY'T (P [1Auoyd(jowreqreojAuiow)
‘HD 65T (P “HI) 6L°C ‘(P “HE) €0°€ “(P “HI) TE'€ o
o o o “ -¢]-L-1Aqounn-eg | ‘e 1 ‘7-Ax01pAy
(W ‘Hy) 6€°€ - 6%°€ (PP ‘HD) 11'% (P ‘HI) ¥+ (PP p p p
D) 28'S (0P HI) b6'S *(°HI) 279 - 979 “(p 'pp) | L1 AUCGreRlAuRns(Amoutorong) ]}
S€'9 (s “HI) Lb'L 0 HD) €6°L ‘(P *HT) €9°L (P HI) ~1-0I0nE-q01
859 | L 0CHD L8°LQ(€1DUD ZHIN 0°00%) AN HI | ~(SBTI'SIT 4901°SPOI‘SAE SBEMT M | 8T
z/w N
10dV AN H, punoduwo)) Xq

WO 2010/114471

Structure
WD 2010/ 114471PCT/ SE2010/ 050354 102 z/vu

d co cs,




NIZ
N
o 2 Tedouedoidojoko ﬁw\\/ H
< b= drjdxoq 21
T m. ! 3 [4&-[-10zepul H
) _ =g 2| A
,% L m_ 533H_\H = M — 7} o Qoﬁo%oo%%amooﬁmb
an(¢,wv, P = © 1o lonydeu[9°cley OI°LSPAEBE T
— \m{\.239 : S T = BOI°01°L
D— - RN — - : > © “TI‘T1°901 ‘g-Ax01pAy
PN & 5= 3 g o | ezrzn “eTIBO1'S

08N TS et c 0(P°H wiLn-eg |
I~ga T = \M-,, TY °. = 9 (WH6) 98 - -[Aypoun (1Ayowozony)]}
N N — = T T, = e — ) LET ns(]
—< s lLoTTeT > (PP ‘HI o[1Auey] 0
0 M;n?k_w_u Y& T42 < ﬁmv m._mﬁ “H e .M,%N ‘0°HD 9¢7T -11-{1Auoqreo[ dfjAoureqrea(jAyroox
N | i e 1 (s, |mmm -1-{1fuay -¢}-1

. N —i I (@) .,WD vmwﬁ mﬁv LEY ﬂ H:E\NlNVH_
P E CoR g %mﬁo@@ m@m%wwme oo i€

”HWH_4LO(\. H Hmiom 1)ST9 ‘SqgSeEd)

NI A p ; $(P'H ‘ 'S6°Sa¢
=N =9 o N ol mzmmNaA wna@ m@w )10°8 "STI'SA019®0I°S ©no)

I < - @v ‘(s ‘H1 SIT IpAY z
LoNg iy S L@ wiore HGTBL (Sver o--urIngoIp &
e C3wH s“Kase & ) AN H1 Sye[Ax0q1e 13-2°1 s\/u
Fhoa .o ¥ -3 S D S0 B Q= E.anmmv £-1-10zepul °

Cat s TECTd 3% o8 TP c 01 e
™ o ©n o I bwmm -~ 2N o dojoLo01pAyeoop :
mw o™ W_,Z @@N@L\ S S=2 o M(\O o ydeu[g*geyusdor ‘QeregieTy

! . 1 N\ ~ —~ -0 1 . 0 g

652(1?(0.0%H,0.{w, LSS anmvmoie HI) _a“ . ﬁﬁoﬁmoﬂoﬁhmvﬁ £xoIpAy
FREEI e eSS IR e zrwr's

NP Y d N—— 0Q — @I °H) 6 -JAgjowLLy np]}
W\m it M._\_/.\m - ,%:émvvﬁéfm@ fe ¢(PHY) T8¢ Auegns(jAyioworony

- = " = n ) I aa ! 0

SIFZI, 7 Y, SR He Bzt e OrHD | fguoquealy Rowrqrea(Agoox
4M,(W(ﬁ%m%&§ﬂ$@ﬁlom1€mﬁo 9 “(w “1-{ifuoudl e-0)l-¢5-L
g Es e ~o3la8ls W@qEv B & un 96 e Toun vetD) | og

~ . O L — 3 ¢

N5.12 - ,4.0 1mwm AE w:_v ,@SWZW, wmﬁm ‘HI) 9% “ [°9R01°SS*SAE‘S ON onng
~a .0 SRS -0 B9 (S'HD ST'8 ['STI°S90 oIy
5.9, 537 Jamads i ST 5 (se2 x
~" o 3 m o A,,Fn? BAELW_ %_m.% §66£) AN HI 1
T © N3 — ,H,% S = )m@ Dlmmm_m,l._ punodwo)
S~ SN~ E2 i ms_.@mvﬂwd7lomvmm ;'
=2 9 nﬁa.H(lRm_,_ammﬁo
NMmm.MGG,wl (ah%ﬁW%&%Au
— I 4 ,.N>war/\(460pl4 = e oo
< ,1H,_Hnu7 <4988 r ,.MSa%Bn
LET C¥ys o EECEEFEEEE
_1m(w(,mux. 1bwm,i3U%%]
. II\H . - M AN - . a]s, > .,..._l
-38849¢ " ,,4msmy34amwax
© 0 ,1Nm_o_m)m7.d T W32,3,e.m21
"7%2M_H(5s,1,mcmllmmWL[
S, 4 1 121% 1|_|I.,;U|H_ 1m1ww11[(0
9%2w1$7d(
EINg




)

CUUHN -

OH

i\

3HN O EO ON 410 N 1;1 el

2010/ 114471PCT/ SE2010/ 050354 103 zju I1DdV ¢) Nin c)

PCT/SE2010/050354

93

WO 2010/114471

(s ‘HE) 660 0

‘HE) LT1°1 °(8 “HE) TH'T (W *HY) €41 - 8S'T “(W “HY)
1L°1- %81 (P “HI) 681 “(PPP “HI) 10°T (W “H)
P1'C-6€T (b *HE) 14T (W *HY) 8%°C-99'C ‘(P
‘HT) 08°C ‘(W “HT) 10°€ ‘(P “HE) €0°€ ‘(P ‘HID) #€°€
‘(P *HD L¥'¥ ‘(PP ‘HD) 0L°S “(PP “HI) 66°S (W “HT)

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-[1Audyd([£owreqrea[Aypow)
-¢]-L-1Apownp-e7 [ ‘([ -Ax0IpAY
-11-{1Auoqres[[Aurjns(jAypoworonyy)]}

LT9 (s “HT) 8¥°L 0 *HT) $S°L ‘(P ‘HI) £9°L “(P “HD) ~[-oI0M-901
8T9 | o/ *0°HD 68°L 9 (€1DAD ZHW 00p) WANHI | “(SPCI'STTMQ0I'SEOI'SAE'SPENL) | €€
oreouedoad [£A-1-1ozepur[J-z‘T
‘(sge) | Jouydeu[g‘geruadorofoorpAyedopend i
o}
660 ‘0 “HE) LT°T (s ‘HE) 0F'T (WHI) TH'T-09'T | -z [TITI°QOTBOT 0T L S qQEee‘e Tl Wﬂz 7
(W H) 0L°T - €8°T “(P*HD) 68'1 (W HI) 10°C (W -[ApewIp-eZ B0 "
HE) ¥1°T- 6T (b 'HY) 1+ (WHTD) 97T~ 99T -£x01pAy-| [-{[Auoqeo[[Kury|ns
‘(P HD 6L7T (PP ‘HD) 10°¢ “(P *HT) T€'€ ‘(P “HI)
-([Ayoworony)]}-1-oxongy
Ly “(umb “HT) #2'% (s “HT) 99°S (PP “HI) 0L°S (fuoyd £ »
- -(JAUD owreqJed 190X0
‘(PP “H1) 66°S ‘(P ‘HT) €29 “(8 ‘H1) ST'Y “(P ‘HI) TS HEL
71k -7- - -
0T°L (8 “HT) LbL “0 *HT) $S°L “(P “HT) £9°L “(P “HI) ClAyow-[-ourue-z-(4 1)1} -¢)
89 621 “(s “HT) 66°L @ (SIDAD ZHIN 00%) WAN 11 | ~L-(SBTI'STIMA0I°SEO1'SQE'SEE™T) | T€
zZ/W "ON
1DdV AN H, punodwo)) xq QIMONYS




dd),

t),
4. 05

2. 69

n,
dd), 1.13

7.59 (2H,
ddd),
1.98 (3H,

8. 47 (1H,
1.22 (1H,

m,
d) pCA/S£7010/0543547) |

d),
2.90 (1H,

7.67 (2H,
2.18 -
s),

4.58 (2H,
d),
n,

1.28 (3H,

dt),
d),

2.99 (1H,
2.31 (1H,
n,

CD3CN) 6 8.59 (1H,
7.75 (1H,
6.20 (1H,
S)
o4y
1. 44 (1H,

3.37 (3H,
2.51 (1H,

m,

dt),
dd),

s),

HT 1H NVR (400 MHz,

7.80 (1H,
d),
1.69 (1H,

t),

3.75 (2H,
2.64 (1H,
n,

211A1 NI
7.93 (1H,
7.43 (1HwWe)2p10M13471( 1H,
(2H, dy,
(1H, d),
1.81 (1H,

t----

@) @)
[e0) < =
HAn!H - Wmu\ W
= ) < <
’ H_\W_,7 T NG .nmu__/_ — .nmu_ oreouedoad [£A-1-1ozepur[J-z‘T .
+ [ A N°H
FO-92 L - " (s HE) 86°0 ‘0 HE) L1°1 | Jomydeu[9¢cJeuadorpLooipAyesapensy oH 0
NN ToNa | 1 IOAN O Lo N
@ -0 > CHOWT B HIGYT (P HO €T (0 HD | 71T [1'A01B01°01'L'S AL BE €T H
o iy %M@ GIPE! TG o8 HD 00T -JAypowp-+ | 20 [ -Ax0IpAY
- B . 13 U < Py < e~ _ .
eTol Anyh_mdi @ mm,N%A W@ 170 (WHY Lr'T= 9T | 1_14uoqueo[[Auryns(jApowoionyy)]}
mm;_M\B M\H%%c ﬁ.m“@%n/s.m “(PHD TE€ (P 'HI) _[-o10ng
m P %mbga_mxmaymunr&@@ pL'S “(PP “HT) 69°S —— »
. . — - — — - - ud owreqJed 190X0
0 N L SEHIRE FPFHD T 5 HD 879 (P HD) A0TAERAS pERl
I N ke -1- - -
§ 2S5 ] SHET niRv SRR PP HD £9°L “( HI) ClAgow-T-ourwe-g-(S D]} -¢)
LT > 0O 00T o . . . . o
* Hm_ W% (s “‘BIae™EAD ZHIN 00+) WAN 11 | -L(SeTI'STI90T°Se01'Sqe'see ™) | S¢€
TEoTa%s fEeete S——
e BSST_%p2=22 Joyiydeu[ o JeyuadorpLoorpAyesopendy 2N o
Ioe] 243828388 -
go T T SHT—_ s CHOG6600HE | Tl Tl IO P01 01 LS hAEREET ] s N
z T L1226 HORER)@r 1 - 9571 (W HY) LL] JApowIp-eZ [ B0 [-£X0IPAY
Fone—o I, . . 1 ¢ ¢ ‘7 _ 7 b
T oY o(o\mw mvmwmm ME”_@M_SW (W HE) 1T - 6€T -1 1-{1Auoqreo[jKuryns(jAyowoionyy)]}
1L HPIECEW IR 99 (P HI) 08°C (PP "HI) - [-ot0n[-q0]
K ,1._\3 m“w__om“mﬁmm Wmﬁmw 8¢ (s ‘HD 81'y ‘(P ‘HI) - P
1= g ~ [E —_ e — - ud owreqJed P J20X0
NP I — — -7- -7) |-
T © M = mym.m wwmw_uw_ “wwvmmw_mv ‘HI) Sb'L (S “HI) 8%°L c-ounue-)l-¢}
P 589 ] (BEHC v.oﬁmﬁowo “ZHIN 00%) AN HI | -L(SBTI'ST1°9901°Se01°Sqe’Sec™d1) | #¢€
O%GMWMW?,J_NH_ZJJ_ “ON
- 230.5|5|O.M%5|
oW | < R N m.zzmﬁ punodwo)) "X 2IMONINS
el VCENEEE:
= .o _. - ,m =R
- N~< I T = B — 1 1 ©—
A ENOT ML o >M &
0 I I — —C.— - Xx .,
(e} - T -MANNOMN
N AT AN S>> - e - -
06)8”..9 (@] p21[w21




OH

NP -

el
PCT/SE2010/050354

“(bHID)

8L°0 “(S “HE) 88°0 “(PP “HL) €1°T “(8 ‘HE) 9T'1 (PP
‘HI) LE'T (P HT) 8S'T ‘(P “HI) €L°'1 (W °HY) +6'1
(W HI) €€ “0 °*HE) €9°C (P “HD) #6°C “(P ‘HT)
T8¢ ‘(P HD) LEY (P HD) €5'% ‘(PP ‘HI) #8°S ‘(PP
‘HI) +6'S ‘(P “HI) ST°9 “(8 “HI) +0°L (s ‘HI) 6€°L (8
‘HT) T§'L ‘(W °HT) S9°L ‘(P “HI) 06°'L “(S ‘H1) 10°8

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-[Aypomnn-ez 1 e() [ ‘G-AX0IpAY
-11-{1Auoqres[[Aurjns(jAypoworonyy)]}
-1-{1Auoyd[[£Lowreqred(JAy100X0
-g-outwe-7)]-¢}-L

1-11\10 EO C/ N 40 N |

=-)
95

e 1-

€199 “4°H1) $8°8 :@ (OSING “ZHIN S.8'66%) WAN HI | (SBTI'STT SO BOT SS'SAE SeE ™M) | LE
oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
(5'HE) 86°0 0 | -eTITI TTA0TBOT'OT°L S H AL BEET'T
HE) L1 (5 'HE) 0¥’ 1 (W HY) €41 - €8°1 (P “H1) -(JAusyd {[Kowreqres[[Ay100x0
681 (W HI) 10T “(W*HE) €17 - 8€°T (P 'HY) 14T _z-(ounweiAyiou)
(W HT) LT -$9°T (P HI) 67T (P ‘HE) 98°C ‘(PP .
“ o o O -713-€)-L-1Apoup-eg | ‘e [-Ax01pAY
HD 10°¢ “(P“HD €€°€ (P ‘HO) Ty (P “HD) LV} (0 (s (14 o
-11- UoqgJed|[AURIINS jouwoJon
‘(PP HD) 0L°S “(PP ‘HT) 66°S ‘(W “HT) TT9 (5 “HI) L HAHOGELIATRITRIA b
STL (S HD) Ly'L 0 HT) §S°L “(P “HT) 99°L (P “HT) ~1-oIon=q01
$89 08°L (S ‘H1) 66°L ¢ (S1DAD “ZHIN 00%) MIAN HI -(SeTI'ST1°9901°Se01°S9¢"Ssee™d1) | 9¢
zZ/W "ON
10dV AN H, punoduwo)) Xq

WO 2010/114471

in Structure
WD 2010/ 114471PCT/ SE2010/ 050354 104 z/vu

in ce)




- o
I O ©O
537 T 6o 7
- 5o BTl 4o
79\m,(1 - =l
<t ~d— c O
- . lmd-m @._ >
~<tE<Oocdo -dTZ = N o)
L4 _T9EI=T 4 o o1R[AX0qIRO--0]0ZBXO0-€ | [A-] / N
ros 258 T 82841 .72 N
—“Tg \m, Z]. . Td-a o' ocC o -rozepui[J-z°1 Joyrydeu[9°¢ JeyuadooLho
~ m Ogﬁoml_-o mww hU.,Zervm,OnnXE« v . Ama v : AE [y ¢
P - I i g S & HGE W HD S0'T (S 'HE) b2 -0IpAYBOOPRIONET [T T1°A01
~T8SICES T W@%M@Hm@ (HSETUHDOTT | g gy gopqeteg e g I-{1Auoud
LS e maazv@m T Y LT HD ST HY -[1foweqeo(Ayyow4-¢-urpuAd)]
< 387 | 8 1 mZ RN @ sor @ 1Y b1 s HD)
M o~ .2 i 0O T )0 kS -€}-L-TAqpomIp-eZ [ ‘B() [-AX0IpLY
3 P TP NY 3 Hyyes FRHY) LS'L - 69°L (P *HT) 68'L .
m = - g 9,1 & _mMEM@M@HWmm § (s “HI) p9'8 (s ‘HD) 606 | L1~ HAUOQER[Auggs(Apawosony) ]
TN SN LTIEP N G - CEORING “ZHIN S.8'66%) WAN HI | ~T-(SETI'STI'S0TBOT'SAE'SeE ™M) | 6€
W(42d67H e O — >
o™ S _- K~ S CH X>XNC o
o . - ,A“(\aHuS{Sb,m_S,m (@)
Oy Tl l . C8C%sl4ax oye300rAXOYIOW |A-[-[0ZBPUI[J-Z°]
ouwmn - ~ ~00 I > - O ©
S ETwIFadmPlEC _mlu_dcwml.vﬁ 0 (s “HE) 68°0 (W *HY) $0°1 | Joyydeu[g9*sJeyuadojoLooipAyedspeno)
ko) NP ol mSa w v AE v 3 3 3 3 G 66y 6 3 [y
SR i A I8 £298 IS 8671 “(WHD 6T (W HD) | oz 11 [ 1°Q0 'R0 T°01 LS P A BE €T
M._H._ MJ\S. ),M MHH,LV S~ mi @a Immlﬁ_yE:E Z (W H1) 08T (P AowIL-e7 [ B0 [“S-KX0IpAT
~ N wn
=73 Rl H@&a (OPHEB8 £ () HI) SO'v ‘(P HD €11 (S -1 [~ {juoqueo[Kuryns(jAgroworony)]}
EQ @ ST 2L TN mrwmeARvay.ow.@ “HI) SS° (S ‘HI) £8°S (s
. FEwmEysy Lo x_.- -0 -1-{1Auoyd[[Aowreqres(]Ay100%X0
_© = ,9;ny,mm uﬁvm.m@@%_%% HD p0°L (S “HD 6€°L ‘(S
Z ~NIToI LaAELT o oo z-
- \&m =R *mﬂ:d MNW%VMQM ‘P HI) 06°L (S ‘H1) 108 c-ounue-g)l-¢}-L
S © 0 o FLEP O 1l Betotiv ZHIN ¢/8'661) N T | (SPTI'STI'SIOTMBOI'SS'SAE'SRET) | 8¢
NZZC S Fonfus88282d on
 CENENTAY (SEHSTEDST
" % W - ,M:Dmmﬁoh - m, - mbm,m,zz H, punodwo) Xq IMPONIS
e . @TNnwwT  .U_d0c mmb,[
6,W\ ~ QO > = © O ™M O
— - . o= MmcCc>S:rQ, O .C
O .- OLTOWILI ~IT™M - _ OXTCON - @©
VA OATHAL ~NNAOON_ i OMmC
N\m/((d( - 0 o140~ O
e O EWL L
I .0 .OI®m I EAd0weTqN —
m4).).1 . AN — - DN O
Ill\d2$7/|\3\m/((yllc{{1 -




3 HNO .G FO CN

PCT/SE2010/050354

£'589

3

(P “HE) 06°0 (s “‘HE) 10°T “(W “H) 90°T (W “HT)
STT (S ‘HE) TE'T (PP “HI) 0¥'T “0°HI) €9°1 (PP
‘H?7) 98°1 (W “HY) 97°T ‘0 “HI) €9°C ‘(P ‘HI) 18°C
(PHT) ST°€ (P ‘HO) T8¢ ‘(S ‘HD vT'¥ ‘(P “HI) TT'S
(8 *HT) 88°S (s “‘HI) 86°S “(8 “HI) 9T'9 (S ‘HI) +0'L
(S“HT) 0F'L (s “‘HI) €5°L “(P ‘HT) 68'L (S ‘HI) 86'L
‘0 'HI) 98'8 :Q (OSINA ZHIN S/8°66%) NN HI

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-[AyjomLn-e7 1 ‘B() [ ‘7-AX0IpAY

-1 1-{1Auoqres[[Aurjns(jAypoworonyy)]}
-1-o10nN[}
-q01-{1Auoyd[[Aowreqied(JAY100%0
-g-outwe-g)]-¢}-L
~(SeZI°SI1°4901°SB01'SAE SeEMT A1)

|84

in Structure

4.4 7r inin
NN OH WO
97

£'C89

(s
‘HE) 88°0 ‘(W HT) 10°T ‘(PP ‘HD) €1°T ‘0 “HY) vT'1
(W HI) 6€°T (P HI) 19°T “(P “HI) SL°T (W “HY)
161 ‘(PP “H1) 91°C (s ‘HI) 1€°C 0 “HI) 9€°'T “(w
‘HI) €4°T (P “HT) $9°T “(PP “HI) 08°C (P ‘H1) 96'C
‘(PP ‘HT) 6S°€ “(PY ‘HT) TL'€ ‘(W *HT) 98°¢ “(P “HT)
90'F ‘(P “HI) ST+ “(P ‘HI) 9% ‘(W HI) L¥'p (S
HT) 19'% ‘(P “HI) £8°S “(P “HT) L6°S (S ‘HT) 91°9 (s
‘HD 16°L (W HD) 19°L “0P ‘HD) L8'L “(S ‘HI) L6'L
‘(P HD 0L°8 :Q (OSINA ZHIN S/8°661) NN HI

J1e100BAXOIOW [A--[0ZepUl[J-T°]
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-{1Auoyd[jAowreqreo[A
-¢-uBINJOIPAYRHN
-(4€)]-€}-L-1Apownp-e7 [ ‘([ -Ax0IpAY
-11-{1Auoqres[[Aurjns(jAypoworonyy)]}
-1-(SEZI'STI°S901 IBO1'SIAE SeE 1)

%

z/u
1DdV

MAN H,

punodwo)

“ON
X

N,NOH 3 HNO FO 01 110 ee |

ee
2010/ 1144Y0RCV1SEZ010/ 050354

cycl opropanecar boxyl at e ci

4.




s),

3. 47 @8HSE2()10/030338 (1H,
7.61

dd),
2.37 (1H,
s),

n,
1.40 (3H,
s),

7.68 (1H,
4.80 (1H,

CDC13)
s),
2. 48 (2H,
m,
CDC13) 6 7.68 (1H,

5.42 (1H,
n,
n,
1. 43 (6H,

3.67 - 3.50 (2H,
1.93 -

d),
m,
1H NVR (400.0 Mz,

2.61 (1H,

6.23 (1H,
d),

s),

2.79 (1H,

dd),

s).

N 71- t---- WNHT 1H NMR (400.0 Mz,
m,

ddd), 6.92 (1H,
s), 2.30 - 2.02 (68,
0.95 (3H,

s),

3.11 -3.01 (1H

4.46 (1HwORp1041@4771( 2H,
2. 33 (3H,

105 z/vu | DdV cs,
d),
m,

7.53 (4H,
1.32 (1H,

N~ _m_ 1 _m_
~O O o £k
T =54 g,  gg
lﬂ..\m/ M. ~ 1 ]—F ——
m._\ - W_, " o(y\ H__ M\&/ .ﬁ_u M sreourdoid [£-1-[ozepul[j-z°]
ow(w_m T8 ST o Joyygdeu[y*gJeruadojoLo01pAyeoopena)
(e 0] — I~ o — — -
¥R FmS 80 & oo (PHOG0EHO 10T | 71T 101001’ YaE e €Tl
o %%@@ PO 0 B UP(S HI) €T (WHD €p'T -{[Auoyd[[Kowreqes(jAyow&
N — 3 3 [ 3 - 13
o< XL T, ( 8T ‘(W *Ho) S1°C ‘(W °*HS)
dmdMaﬂm%m4WMﬁ.“T b1 o ) euprAd)]
T T T M)_An@ P0G HOOS TR HD PIE (P HE -¢}-L-1AypouLn-eg [ ‘e( [ ‘T-Ax0IpAY
T2 | w58 BRI 886 (s HI) 86' (P HI)
T oo rSS5 S . | -11-{1Auoqres[[Aueyns(jAyroworonyy)]}
) i me W HR)DEE (8 ‘HI) €5°L (P HI) €L°L (P .
e ﬁgmﬁ@m%@@mﬁﬁv “H1) 9%°8 “(P *H1) 95°8 [-o1onE-q01
uu)T@me - O %5 ED 95 @eR0SINE ZHIN SL8°661) AN HI -(SeTI'STI 90T 'SBOI'SaE'See ™AL | €F
lo g S m % S— m < oreouedoad [£A-1-1ozepur[J-z‘T
Fo_.loas P .
NPT QSU, 52 NE SN 680 5 HO 10°T ‘0 °HI) Joyiydeu[ o JeyuadorpLoorpAyesopendy
4 O XN -~~~ — .T
§ Loa® #6-E OHEISET D 7| (HD €91 (W | o7 21T [*q0 100 101 L'S Y AE e €T’ T
P~ o o D BHE WRREE D 61T W HD e -JAowL-eZ [ B0 [ Z-AX0IPAY
- H . — 3 q (¢ R 3 o © 3
TV 1 ad . &L mru m:moo € "HD Loy (W HI) -11-{1Auoqres[[Aurjns(jAypoworonyy)]}
8 op & & EEimds Q) 88's (wHD 86' (w
FN;RP5T L o X—O X o ) -1-oxon[J-qQ [ -(JAuoyd{jAuoqres[ £
HC P | 3D LS8 B HD 0cL (P HD €L (8
< - | 0.0 C A 4 > . o . -1-urprjouAdiLowreqred-z-(q) 13 -€)-L
~ ,nEmh@iNmE 9= [@(w "Hy) T6'L (W "H) 85'L i
O_.d\m.;urm_o > G O (SPTISI I 5201 °SIESEEZH )
P m)mmh Q- Iy 7Y 7y, CotOING ZHIN S8°66%) AN H1 | ~\SBCL STTH901 SO S9e SBe AT AT [44
< . . _ O~ >>35N~ > :
FEITEgs B s N
Foavl - S« _ 9 W#S\wz H, punodwo) Xq 2IMONNS
T .NM L BGAONGoON
T co-EERIoERE
ll\H., 121_ _na.,nn/__ona.,n
0T ON>Mm_ cm.—
SN %_LW/O&”M_/VJ&”
NSIL -asadolad
RN N i g faptuti g




—~ - T

< T ° % 03
—_<_- — L0
W (M SBo ¥ J1e100BAXOIOW [A--[0ZepUl[J-T°] ]

NDw .M~ .- HN o)
fa M m G, m.uu2 (3 Joyyydeu[9¢g JeruddojoLooipAyesopenoy /q o
5, 822387 BT (P | BT TI TIQ0T R0 T 0T L S AERE €T T N
— A n 1-
NS ZTr “EHr— ‘HE) T6°0 (s ‘HE) €0°T (W °HT) ST'T (S ‘Hi) p€' JAyWLL-eZ [ R [‘Z-AX0IPAY
6 - -m 2 H 1/|\1 7 19 [ . 19 [ . 19 [ . ¢ 3
S~ —® ~ o (W HT) 1571 (W HT) €91 (W HE) 98T “(W7HS) | 111 kuoqueo[[Aurpns(jApowoionyy)]}
t TRo PS5 [1TTPHDIST(PHDPIE(PHDTSE (P HI) [-030n]3
B2 S ET | rwHD vy eHD £os (WD 68°S (w
o _- =] -q01-{1Auoyd[[Aowreqied(JAY100%0
wLo | CHDTO9 (S HD 0L (S HD L0L ‘(S HI) €L (S
-~ _ L 13 13 P 13 . o - - -
S~ N Mm LS® | HDSeL (@ HD £9°L (W HD 68°L 5 HD 40’8 counue-g)l-¢}-L
QO -m_- HVINL “(w “H1) 98°3 10 (OSING “ZHIN 66'665) WAN 11 | “(SETI'STT01°Se01°SAE SeeqT™I) | Sh
ﬁ_.x O _Seh T oreouedoad [£A-1-1ozepur[J-z‘T
~ ~O~—si1Y T
m WW_W_ y m H T - Jloyrydeu[9°s JeruadooLoorpAyedopend N_._zv\\/ o
m m v N ,muhm_\m (P HE) £6°0 (P *HE) | -eZI'TI*TT°Q0TROT°0T L S Y AL REET T g N
A, w@ w -n,% aHu 66°0 ‘(W “HI) 9T'T (s ‘HE) T€'T (W HY) 6¢'T (W JApowIp-eZ [ B0 [-£X0IPAY
1 - - - 1 [ . 19 [ . 19 [ . ¢ 3 .
S w -moofH®— HD $9°T “(W*HI) £8'T ‘(W *H6) TTT (P w: ww ¢ | -1 1-{1Auoqueo[[Auryns(jAyiowozonyy)]}
S9o° N84, Ww “(PHD €1°¢ (PP “HE) L1'¥ (P 'HT) 1S (P *HI) _[-ot0np)
VNors I T4 €2°S (P “HD) 06°S “(P “HI) 00°9 (8 ‘HI) ST'9 “(PP
m ©HTDT P _- -q01-{1Auoyd[[Aowreqied(JAY100%0

S— g7 L. ‘HD 9€°L (s ‘HI) €6°L (W *HY) €9°L “(P ‘HD ¥L'L

H H N o " ¢ c ey ¢ c . =(” = =

¢RNETP - o £ (PTHD 06'L (S 'HD 6L (P 1) 98 (5 HI) 95°8 c-ounwe-g)I-¢}

Z€ o R D) 676 0 (OSING ZHIN §/8'661) AN FIT | "L-(SETI'STI'MA0I'SB01°Sqe'See™dl) | b
Ox3o~ .fo - .
> - WB ST z mv\ ON
loks W - o P K9V MAN H, punodwo) “Xq 2InNNg
oc_8_FEmwc .4 ..

=z ,W\ ~ oM —O
CIaTITo .o -
odoN-oE o <
n N O ~ 1O o o AN
o ..~ .0 . T

(79} RS U PN )
o o \m,3 AN o T —




o —_ -
= o
o h
5~ £
© Q
M © O
LB 4| o
_ M T s 91R)O0RAXOYIOW [A- [ -[OZBPUI[J-7°]
o 3 S mw/ 5| w” (P HE) €6°0 (s ‘HE) €0'T (W HI) STT (s ‘HE) | Jopydeu[g*sJeyuadojoLoorpAyesopeno)
— [ — —
wm n_wv:w__ w me SE'T (W ") 1H°1 (W 'HT) $9°T (W ‘H9) $8°T “(w BT ZTTT Q0T e0T 0T L S Qe eE C Tl
U | o ‘HY) $1°C (W HI) 64°C (W HI) €1°¢€ (WHD) ¥¥'¢ Ay -Rg [ 00 | ‘7-KX0IPAT
Q8 >Q O (W HT) 6$°¢ (W *HE) 1T (W °HI) 9€'% (S “HI)
SS9y SH28 - T - N -11-{1Auoqres[[Aueyns(jAyroworonyy)]}
58 PO~ 0TS ‘(W HI) 68°S (W HI) 10'9 ‘(W HI) $T'9 (W (1Kuod (14 »
~ ! ~E =R -[-0JonjJ- -(JAUD uoqJed
—g 27 IRTD | HD 69 (S HD 0L (SHD 6L (W HD) [€L (S ! FrA0T-UATEREUATOAEl
c_ownc L -T- Adik - -C)-
R o %m mm.m 1) 5L 8 HI) St (g goL (wpg) Lo | L UIPOHAdiAoweqIeo-z-(HT)1i-€)-L
29T aR®Ip “(s “H1) S2°L 10 (OSING “ZHIN 66°665) MINN H1 | “(STT'STTMA01°SeOT°Sq¢'See™dacdl) | Ly
kBl ek SN ore)ORAXOYIOW [A-[-[0ZRPUI[J-7¢]
\ﬂ&a/ Wmm MN, Wum M = _OQE%QGAﬂﬁq@mgo%oo%Emoo.ﬁmbB o
AN QO > O D (@]
M, g & um < oyu_ M (P °HE) €6°0 (P 'HE) | -eZT°TITTA0TBOT 0L S P AEBE €T T NNy
dA—s = Hm Ng 66°0 ‘(W “HT) 97'T (s ‘HE) ¢€'T (W °HY) 6¢€1 “(w -{1Ausyd[[Aowreqrea(JAyowA 7
v y\ﬁn, T = ST | CHDPOTHD 487 (1 °HE) T0T (P HD) 08T c-upukd)]
0 1__ WJ - Lﬂl.a.. 1__ ”“ - e 19 1< . 19 [ . 19 1< . 19 1< . . )
ST248W g2 (P °HI) €1°¢ (PP HE) LT'% (P *HT) 16°% “(P "HI) €)= - AowIL -7 [ B0 “Z-KX0IpAT
ﬁm,.m Wl SO €S (P °HD 06°S ‘(P “HT) 00°9 (s ‘HT) ST “(PP (0 ” (i o
b T -11- UoqgJed|[AURIINS jouwoJon
S-358°-18 mmm 1) 982 (5 “HD) €5°L W HD) g0 L P HD prg | 11 P HATRIIAIA v
@ 2 Wm W_ 2 m M Wm ‘(P *H1) 06'L (S H1) 66'L (P “H1) 99°8 “(S ‘HI1) 95°8 ~1-010n=q01
N _yw.“” VOELF 0 HD s7°6 :0 (OSING ZHIN §/8'66v) NN H1 | “(SBTI'STTMI01°SBOI°SIE SBE T ™) | 9p
ﬁwm_/lw.ﬁuwHWI- "ON
“EECYSELYTG .
¥SS< NG HDIY MANN H, punodwo)) Xq 2IMINIS
"o .co l—=e
— -0 0T .- T ON
© N M CCOM T
QO e O O
O+ 1 ©—1 1+ @WCO
— AN >XMe-—AN >0 . <
P LY - p
ol L .- .o
CNTAN-EIHNTNN
S~—2> - ~ > - 0O
O . C o . C Ll




zZ - O
I —
OO . .
C4(\m/1
W_/.M .
o
- Jpur
1%(1
> O - I
> . 8Mmm
/7“9(
N ;
N~ ,MZM
ocwn® . .
B
~ <t
SIS
B oo <
oo ~I
- - ~O0©
O~ «
— N -~~~
ST
N R
W o<
N .
~ ~— QN
mm “
™M .
o <o
- . . «
MWS -0
< B
Joo
- . I=
So_.mn€®
=N
o< -
Ne—-—0OI
0 -
QLR 4~
<6 . 8
mmH b
r ,_a/u2
Hm\cd -
-
=z = N~
L— X _o©
ZZ3 -~ .
— ST
_=xz
O . .
NQCHT
8. 8°"
o ! SaG
o, ' .
o~ .o
pd ,M - ®
T oA

7.44

m, 7.61 -

7.67 (1H,

1H NWR (400.0 MHz, CDC13)

1.00 (3H, s).

t),

(3H,

SE
AN — .|_.
RS | & a1e[AX0qIRD
. —
L0 2 -p-9[0ZeX0-¢* T [A-T-[0ZepUI[J-7°T
T -N —
? \mM ° (8°HE) 80'1 (W | Joyydeu[9 ¢ JeruadoroLoorpAyeoopenor
Fz ., | HIGUICUEHDCT WTCCHD OV | 7 g0 1 v 101 LS YASREET
T “AHCHD) ¥S°T - WEHT) LL°T - S8 (W CH “
b3 | g e e ey
s N g -1 1-{1Auoqies[[Auejns(jAypowourid)]}
o . a@%ii@m:mom pI'e (P HI) TT€ (W coouding .
- . -1-(JAud 0QJed
5 €9 © QIFP09E - 68°¢ (W HT) TSH - SL'Y (S 'HI) 00°9 I-(fuoudifuogueafy
T T mm < ma%ms L1~ L8L @ HD 6L - 96L (wepg) | ~1TUPHOnAdAowrqIed-Z-(HT) ]} -€)
T onetd mw_ommo 88 @ (P-V.L ‘€10A0 ZHW 00¥) YN HI | ~L~(SBTI'STI'SA01°4®01°SAE'SeE™D) | 6
T3 FT=3"
P n .| n
n” - T A syeourdoid [A-1-[ozepullj-z
X - 22N
N N Jloyrydeu[9°s JeruadooLoorpAyedopend
A~ (4]
ST £ 50 860 0 1Y) 811 @ HD 9081 - 171 | g a0 1RO IO LS HAETEET T
4= - p
E< NMV m\w@ﬂi 9§°T (W HI) §9°T - pL'T (W °HI) €8'1 L AowIp-eZ B0
¥4 - D
Te21d BE(WHS) €6'1 - LTT (WHY) [4T-1ST (W | ([ Kuoques[|Kuny (| A0AX0IpAY-7)]}
A R
N 2)%:4% $9°T (P “HT) €8°C (W “HI) 00°¢ (W ‘HE) P (1Kuoud 16 »
Do e d - -1-AXOJI =11~ ud uoqgied
Gm:ny, 1 Dre (W HY) 09°€ - 96'€ (WHT) 05y - 9L'Y ! PAITT TR IAHeaTEaL
NI =3 T _7- Adi& - ]
to W Ty oty SHD) 009 - €09 (W °Hp) 85°L - 88°L *(W °H1) [-utptoLiAdiAoureqe0-g-(4z)l}-€)
LB Org /2961, ¢ (p-vaL ‘€100 ZHW 00) NN HI | “LH(SETI'STI'SIOTMPOI'SIE'SEEAD) | 8
Firfgss
mm.%m@ = D.H__ WAN H, punodwo)) Xq 2IMINIS
Y7
O <t O >0
~0N C o
853883
Tw .~ _
o™ o (92] w Y
IT .9 —o
<t A ~ . H_0O
~—~ O >




H

3 HNOEO ONIIi O

(3-

(s ‘HE) 96°0 “(PPP “HT) 90°T “(PP ‘H1) TT'1 ‘(W ‘HE)
LTT-0€T (W HT) 8T - 05T (W HI) $9°'T - #L'1
(W *HT) 9L°T - §8°T (W *HE) L6°T - 80°C “(P *HT)
TET (W HT) 16T (P “HI) €9°C ‘(P “HD) 0L°T “(PPP
‘HI) 06'C ‘(P “HI) 66°C “(S ‘HE) 8€°€ (s ‘HT) SL°€ “(P
‘HY) v6°¢ ‘(P “‘HO) SO (W “HI) 9%'¥ - 05"+ “(S ‘HT)
8L°S (P “H1) TT9 ‘(S ‘HI) LE'9 (W HT) 8F'L - €F'L
‘(PP HD) 19°L (W *HI) §9°L - 0L°L ‘(W “HT) 08°L -

J1e100BAXOIOW [A--[0ZepUl[J-T°]
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-JAyowIp-e7 1 “B([-AX0IPAY

-1 1-{1Auoqies[[Auejns(jAypowourid)]}
-1-{1Auoyd[[£Lowreqred(JAy100X0
-g-outwe-7)]-¢}

hydr oxy- 10a, 12a- di net hyl -
, 12a-t etradecahydrocycl opent a[ 5, 6] napht ho

—
>
—
©
3 7
2 g
=
— B
<
- =
e t
o A
= 0
— o
° —
o 1
© —~
c —_
— y
(o] c
652 o
= S S| L9 8L 0°HD $6'L Q (NDEAD ZHIN 0°00F) WNN HI -L~(SEZI'STI°SA01Me01°SAE'See ™) | IS
— 1 — (&)
cSHD 3 JJe[AX0qIBD
wm S4B (s -p-010ZexX0-¢* | [&--[0Zepul[J-°]
WB SN . ‘HE) 90°T (W HT) +1°1-92'T (W *Hy) 9€'T - v#'1 | Joypydeu[9g JeruadojoLoorpAyeospendy
(&) — (&)
. MWJ|1V|,W._2,_ - (W H1) 9p'1 - TS'T ‘(W *HI) ¢S'1 - 791 “(w ‘HI) BT ZTTT Q0T e0T 0T L S Qe eE C Tl
s8 ' Edo SLT-L8'T (W HI) 68T - L6'T (W HS) 66’1 - LT'T [AypoumIp-eg [ ‘60 [-AX0IpAY
yl 1 b - a 19 1< . - . 19 [ . - . 19 [
2.t g o (W HI) 0€°C - LET (W HY) 1T - 6¥°C (W HI) -1 [-{{£uoqueo[ £unns(jKysoworonyy)]}
OGBT O ® §S'T-S9°T(PHI) T8¢ (W °HY) 01°¢ - $T'€ ‘(W
VO .m— - O . o L o -1-(JAuoyd{[Auoqied[1A
2758 ° HO) 19°€ - 16°€ (5 ‘HI) §9'% “0 ‘HI) €L (W HE)
U)o -1- Ad1& -7- -
ot g MW_ 0L°S - 20°9 (W “HY) £§°L - L8'L (W HI) 6L - 96'L r-utpjouddiournqeo-z-(4e)l}-€)
~ ;B85 >T  TEL| “s*Hp) 843 ¢ (P-VAL “€I0AD ZHIN 00p) YNN HI | “L(SBTI'STI'SIOTBOL'SAE'SPEAD) | 0S
%_a % E A K "ON
—~ M U_b,ln_u X o
o= §E< NLIodv MNN H, punodwo) xq omponng
T8 m s O
— O W o C
—dA-" O .._O
~OC AN - ©— Il
OO0 1 OM w—
oOocCc -~ -1 0O
A cX _omoqN
< o 2,1,N
o= .
— Qv M




(@)
o~ N~ o C
L -oL . =
ﬂm Ceal o m R
o0 [ = [A-1-10zepuI[J-z°
-=2®L O | S

IFTL—o . . v1o)

l1|_\ 1m (H — M HOQHQQ‘NQHGAWHNHQOQOﬁO%OOHU%QNOOU 2t
Izo _ 13) TT0TB0T 0T L SH QERECT T

228 o |2 “ 0°(S'HE) v6'0 (WHD 10T | -ez ‘21T 1'901®OI°01°L S Y qE
! m Ne=C | 3 (W HT) 26°0 i o(JAueynsiAyow)]

~3& | g “p ¢ T (W Hp) €91 (W HTT) 86°1 -[1Auoquea(]

.9. = © P11 (P HE) ST o ?moﬂlnxo.:uhﬂ
@ Mr% 5215 LTT (W HS) 67T - 0¥ “(W “HT) 64°C ‘(W *HI) ~[-[Aywp-eT |
= . ll\..\U/ > B c Y ¢ . A
9" ' I\ A n 74P HI) 18°7 (W “HT) S6'7 - S0°€ “(P “HI) SE€°€ -1 1-010n[J-qQ [ -(JAuoyd{jAuoqieo[|
73H, ..wH., i U 09'C P L . ﬁv ﬁw._uaﬁm 5- |AMNVH_W|MV
0. -~ -M mo}w ‘(W “HZ) 0S°€ - 99°€ (P ‘HD) 8+ ‘(PP ‘H |~|QHU:O.H.H%Qﬁ%OENO—H® C
M~MN—T - - e e ¢ ¢ L o ‘ ‘ ¢ ¢

5 o . SHE = HD) L€' (P *HD 79 (S *H1) 16°9 (@ ‘Hp) :ﬁ -L~(SBTI'STTMQ01°SB01'SAE‘SPE D) | €6
~<S I s of . ‘ "00%) MAN H

m P34 QLU, mﬁK 2£9°L (S ‘HD 89°L Q (S1DAUD “ZHIN 0°00t
SR L;ny,l,w 3 0- €11 dpjooeAxoou |4-[-[0Zepul[j-g‘]

£osa £ 8Z 13 (8 THE) S6°0 (WHD 860 - €1 ) | Jowydeu[ysTeruadojokoorpAyeoopena)

L0 - d = B < ¢ 3 T ¢ ¢ ) aAE amﬁ OQ [y
N 4W S nm{ %“dé_o HI ¢T1 (8 'HE) 8T'T (W E:ME DIET | oz 21 1901 R0 T 0T LS H QC e €T ]
. A T 1., . . o 7 “(w «m e

=" EL0dd o Q1 HD 18T HE) 861 - 81 {DDD ¢ Auoyd[jAowreqred(jAyjowA

> TN Y (P “HI) $9°T ‘(P “H1) 69°C “(PPP “HI) -{1Auoyd[]

m Erig b g g mpse ) L€°€ (8 “HT) SL°E (P “HT) ~g-upudd)]

- LB HD 667 5 HE) L€
T_omd . . MC [4 e Q¢ _ ‘ -%xe%a

&fS 0P i~ Wmm Wmi ‘(W *H1) Lyp ‘(P ‘HT) 85+ “(P “HI) 079 @o -¢}-L-1Ayrowip-eg | ‘B0 [-AX0Ip

<Y NE 2z § S pr) 1674 (5 HI) £ 0 °HO) 65°L (W HO) 19'L -1 [-{]Auoqeo[[Kuejns(jAy1owoueso)]}

Cw A= F° . e "L (PP “HT) ‘ ‘Sq¢‘secs s
N g FEES <0 HD) SL°L 0P “HD) 08°L 0 °HID) aézzE -1-(SETI*ST1'SA01 RO °SE SeE A1)

—~N r— — ¢ .

o _ mz o .wo.ﬂ m“ > 18 (P ‘HI) 65’8 Q (NDEAD “ZHIN 00% ON NS
I Er S S NN Juwo xq
_ ﬁﬂ),H,B\o}&\E,:v,l_ punodwo)

~T s D& R AANH,

SERGE D

— )O —0 .00 .0 2

2R HC8 L E

~ - . 2 14 — O a —

— <O o ! O 0O >m n/_y

ORI .»T .7 "

= Y, B
ANCEGCEIA G




N Hfik

,40 N I'N
Human d ucocorti coi d Receptor
kit fromwarnsyai47mvi trogen (Part nunber

\OVI-RRP OH 0 S d WO 2010/114471PCT/ SE2010/ 050354 109

fl uorescence pol ari zation.
Part nunber P2812),

P2893) .

(&R) Assay The assay is based on a conmerci al

The as®ay/SEecsi3sgy i s
The kit utilises reconbinant human GR (Panver a,
a FluorononeTM4 abel | ed tracer (GS Red, Panvera, Part 5
nunber P2894) and a Stabilizi ng Peptide 10X (Panvera Part nunber

The CGR and \LQUI H
aC

is stored alCr
nunber P232%%
nunber P2814,

S

stored at

LI Ily I'Upl.l UU t UQHUIILD at €

C>Also included in the kit
o;gd at -

20C) and GR Screen

720C i niti ::II\I byt

Dl. Ot UU (J.l.

P2815) .

—FoE—whtte—the—(S Red
are 1M DTT (Panvera, Part
gg buffer 10X (Panvera, Part

bnce thawed stored at

t enperature).
Screeni ng buyff
nol ybdat e,

and 100% comtr

buffer 10X, [St abi
t he backgroymd welt
Re

Peptide, DT ;
backgr ound |

DTIT, GR andpce c

and i ncubat e¢d

in an Anal ys$t pl af

Avol d

[OX corpd sés 7100mMM pot ass
and- 2% E

er

ol

GS
| s.

in

or other simlar

pol ari zati on (exc
a dichroic mrror
nodel 205 ampd are

of &R

mM EDJA
in 100% DNV wer e 2
vol unme bl ack fl at1d

ook

HMNMR+#mﬁNﬂEé

repgatedgfr eeze/thavvs f

dat
o)

38
HE

d)ﬁl60(cb

Test conp
6: bfack pol ystyren
Bart )aunber 78407

M Dex (et hasone. B
P&pt ¥.d

DTT and ic

4:;

{i’H” )

“cgl &

DEIN
: 384-el |

al I ;r eagentss
"Umgfphps hate;;
s 1 I L} endxcontrols
| at €8 (G ei ner

I’f\f\I

:The 10 &R
ﬁomvl sodi u

i
111L)
| ow

@1@0% contF oF was 1009PVEO

gedis@ ution (71l Licagsay buff

i'ceEceid water) wa
s oﬁ (711 L; assay
4 Bass 20 added to
oﬁdterrperature
<JIE Bi osyst ens/
able of re
th 530 nm
| C50 valu
l. 25 110

'O

A~ 55

(GH @
1 4<Jo @igs)ml
QT

TH_ Y R(480 & Mg,

(R,

|f\

= =0
H s ),

F

®
)

(

o

¢E|

56‘9(@4%@54 ™

d),
(1

&‘UI’

)

al

e

1"’E>§:§ir‘r'gj

o~

ound: ol gil;dn (811L;
vat & )Swas added
19X, Stabi
5 addet &ro ﬁl F wel s excepf
ffler= 16X,% SbabM i zing Pe

IgS«T

Pl ate was

e Nes

K,
s)

pl ate wa
@rporat

ﬁl L@r escggn
' Off wavel efig
gubatgdgusi ng XLfit
I nhi b

-~

590 n

hssay

to

Zi ng

bt i de,
eal ed
5 ead
on)

m and

tion

Structure

| | — s 5
o~ — o~ — A =
I L R P O~
©vn T - s — 9~ nn T4 = -
> Q i —
[ = 1 1 S g <
o = gcco%‘_‘ (\]-Hog "g
R £ = S 82 = s s 3 E 5 =
= 8 & T B Y = S 1L = »n
= - £ S S »£E R E%E LS g
—_— o = o & B [}
g ¢ &, = oL e B sl a5 » s J = <
2 2 % - 5§ 2% 84 2|2 x= 5 2 <2 8 =
2 S g A& 518 22l g AE E D OE >
E |G ETS S0 ETEGETZEIES 8 - B
S < § 2 2 & o £ € [= E A & &~ > > 2
S |E£ 82248 £ 3| E828S &
~ §E 2SO ZE 8>3 EE T2 ED S
g 3 =8 799 243388 LT S o2
2 49 % g g S8 Y B E S 288
N~ g ;_‘__I‘NQQM/-\Q ,M%NQ
w 2 2 2 2 % TS Ll 8 2 » S 8 2 8
s o £ § 2 g < 9 g|s a L o %K oa O FE g
~—~ T e R ~ = o -
“\qﬂoo'o“*—'—‘“\q,-/o@“qcﬁ.v—‘
M|.—|\./'QE'QQOMI|—|V—ON}:‘NO
,_<m.—‘|_.o-.-‘00)>~.,_<m.—‘|_.>~..\o.\>~.
NN s T ot B = B B © VRN S R NN i = R I BN O}
K o |= e
oz |0 v
\\




1C50 (nM) 1 1 2

PCT/SE2010/050354

(S°HE) 10°T (S “HE) 1H'1 (W “HE) vb'1 —

§9°'T (W *HES) 69'T — €6'T “(W “HOT) TO'C—TS'T ‘(PP
‘H1) 19°C (P “H1) 08°C “(W “HI1) 86'C —80°€ (P “HI)
TEE (S “HE) Ly'€ (W °HE) 0S°€ — L9°€ ‘(P “HI) T8'€
(W ‘HT) 20y — ST'F (P “HI) L'y (PP “HI) 08 (S
‘HI) 1#°S ‘(P “HI) €2°9 “(8 ‘HI) 06'9 (W ‘HS) 9¢'L

J1e100BAXOIOW [A--[0ZepUl[J-T°]
Jloyrydeu[9°s JeruadooLoorpAyedopend
ez CI I1°901° Q1 01 L S P qgee e Tl
-[Aysowrp

-e7 [ ‘B([-AX0IpAY-[ [-010N[J-q( |
-{1Auoqred[[Aurjns(jAypowourid)|}
-1-(JAuoyd{[Auoqied[1A
-1-urprjou&diLoweqed-z-(4)1}-¢)

I nhi bition of GR binding,
105

PEL | = 192 (s “HI) 89°L @ (€1DAD ZHIN 0°00p) MIAN HI | ~L7(SBTI‘ST1"Mq01°SROI'SAE'SeEN) | LS

9J)00BAXOYIOW [A-[-[0ZBPUI[J-T]

(s | Joyydeu[y*cJeruadopLooipAyeoapendy

aEMV W@O aAm amﬁv NMﬁ aAm aEMV O.—Vﬁ aAE amov m.—uﬁ - INNMANMAM MAO_.OMPNOMAOMnhnmnvn@.mnﬁmamn‘mnﬂ

€6'1 “(W°H9) 0T - 0€°C “(8 ‘HE) €€°C (W HI) LET [[Auoques(jKueynsiAuow)]

“(w °HT) 8p'T (W HT) 197 “(P “HT) 6L°C ‘(W ‘HT)
-T-[Ayowp-ez [ ‘8 [-Ax0IpAY
10°€-11°¢ (P “HI) €€°€ (8 ‘HE) LP'€ (W ‘HY) 0S°€ P p
- £9°€ (PP “HT) L0F ‘(P “HI) 9%'b (PP “HI) 08°} T 1-o10n-qq [ ~(1Audyd{jAuoguea]

“(SHI) 7v'S “(P “H1) €2°9 (S “H1) 76'9 “(PPP ‘H¥) -[-utpyon&difoureqied-g-(47)15 -€)
60L | g5 (s HT) 89°2 @ (€10AD ZHI 0°00%) WNN HT | -L-(SBTI'STT ¥I01°SLOT1°SIE'SEE™MT) [ 9
zZ/W "ON

[DdV AN Hy punodwo)) xXq 2IMONINS

| G50 (nM Exanpl e No.

0.8131.640.9150.9861.771.481.890.9110 1.5 11 3.7
WO 2010/114471

bi ndi ng,




12 4.3 13 2.5 14 6 15 4.3 16 9 17 3 18 1.4 22 1.9 23 4 24 2.1 25 2.8 26 2

27 0.47

PCT/SE2010/050354

WO 2010/114471

106

(8 *HE) $6°0 ‘0 “HE) 91°T “(w “HI)

LET (S HE) 0F'T (W “HIT) 0S'T - ¥S°C ‘(W ‘HT)
197 (P *H1) 08'C (W *HI) L6°T- LO'E ‘(P ‘HI) €€°€
(W HT) 6¥°¢€ - 99°€ “(P ‘HT) 9%'F ‘(PP ‘HT) 08'% (S
‘HT) €F°S ‘(P “HD) €279 “(8 *H1) T6'9 (W ‘HS¥) SH'L

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-[1Auoqred(jAueynsiAyiow)]
-T-[Ayowp-ez [ ‘8 [-Ax0IpAY

-1 1-010n73-qQ [ -([Audyd{jAuoqres[1A
-[-urprjouiAdjAowreq1ed-z-(q)1}-€)

€69 | - 19°L ‘(s “H1) 892 @ (€10AD “ZHN 0°00r) YN HI | ~L-(SBTI'STI"¥QOT'SBOI'SAE'SBETD) | 65
oyeourdoud [£-[-1ozepul[}-z‘1
Jloyrydeu[9°s JeruadooLoorpAyedopend
“eZICI T1°Q0TBOT 01 L S P Qe ee e Tl
-JAgowIp-ez [ “eQ [
(8 °HE) 96°0 ‘0 “HE) 91°1 “(S ‘HE) 0v'1 _ {jkuoqreo[[Kuesns(jKuyokxoIp&y
(W HLTD TH'1-99°C (P “HI) 6L°C (W *HI) S6'C AT -7 -AxOIDK
- 60°¢ (W *HT) $0°¢ - 17°€ “(P *HI) T€'€ “0PP ‘HT) ol P
666 0 HD) LU6 0 HD 9pp G D v s | LU OOnIra0r-(fuaudiifuoguofig
HD) €' (0 HD) €29 HI) 169 wepp) spry | 1 PHOHAdAoweqiwo-g-(4g) ]} -¢)
€TL | - 197 “(s “HT) 892 ¢ (SIDAD ZHIN 0°00%) WAN H1 | ~L-(SBTI'STTMA0I'SEOI'SQE'SEE™MT) | 8¢
zZ/W "ON
[DdV AN H,; punodwo) Xq IMONIS




PCT/SE2010/050354

(8 HE) 6670 ‘0 “HE) LT°T “(8 ‘HE) 0F'T ‘(W ‘HIT)
T - $ST (W HT) 09°C ‘(P ‘HI) 08°C (W *HI) 96T
-60°¢ ‘(P *HI) €€°€ (W HY) 61°€ - L9°€ (S ‘HI) LY Y
(W HT) 9Lv - T8'% “(8 ‘HI) Th'S ‘(PP ‘HI) 69°S “(PP

‘HI) 66°S (S ‘HI) €29 ‘(S ‘H1) 16’9 ‘(W “HY) v¥'L -

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-JAyowIp-e7 1 “B([-AX0IPAY

-1 1-{1Auoqres[[Aurjns(jAypoworonyy)]}
-1-ox0on[J-qQ [ -(JAuoyd{jAuoqred[ £
-[-urprjouiAdjAowreq1ed-z-(q)1}-€)

107

1L | 1972 “(wHD) £9°£ @ (S10AD ZHN 0°00%) WAN HI | ~L~(SBTI'SIT Q01'Se01‘SqE'See™D) | 19
deouedord [£-1
-1ozepui[J-z°1]oypydeu[ 9 ¢ JeruadoroLo
-0IpAYROOPLNA)-BT[TI TI'G0T B0
“OT°L'S P Qg ee e T T-1Amowp
(S 'HE) 00°T “G°HE) 911 (8 'HE) 1¥'1 o7 [ R -KXOIPAY- | [-010N[J-q0 |
(W H9D) Ty'1 - TS'T (W HI) §S°T - L9°T (P ‘HI) - {|Auoqueof|Kuryns([KupowousAo)]}
08°C ‘(W HI) €6'C- #0°€ “(P “‘HI) ¢€'€ (W HE) 0S°€
o o o . -1-(JAuoyd{[Auoqied[1A
-L9°€ (P HD 18°€ (P HI) L't “(PP ‘HT) 08'F (8
-1- Ldik - -
“HD €4S (P “HD) £2°9 (8 ‘H1) 16°9 (W ‘Hp) 9L [-urpriosikdioureqieo-g-(4g)li-¢)
‘ 3 ‘ ‘ ‘ 3 /
8TL | - 1977 (s “H1) 8972 @ (SIDAD ZHIN 0°00%) WAN 11 | ~£-(SBTI'STIMA0I°SEOI'SQE'SEE™MT) | 09 N7
zZ/W "ON
1DdV AN H, punodwo)) xq QIMONYS

28 2.3 29 2.6 30 2.2 31 1.2 32 2.5335.2343.8356.5360.84 37 7.1 38
WO 2010/114471

8.3 39 2.4 40 3




41 1.2 42 4.4 43 1.9 44 2.2 45 5.3 46 3.3 47 7.5 48 6.3 49 12 50 8.2 51 2.8

52 1.5 53 2.5

PCT/SE2010/050354

WO 2010/114471

108

00°T-90'T “0HE) OT'T (W H

(S ‘HE) ¥6°0 (W ‘HT)
1)ETT-LTT (s HE)

62T “(WHT) LE'T - 8F'T (W °HY) €5°T - €8T (W
‘HT) 86'1 - €1°C (W *HE) 8T'T - 6€°C (W °HI) 9%°C
-96 (P HT) 1L°C (W HI) €8'C- 16'C (P “HI)
00°€ “(WHT) 0€'% - 9¢'F ‘(W °HI) 9%'% - 05" (W
‘HT) 8L°S ‘(W *HI) 16°S ‘(P “HI1) 61°9 (W *HI) 86'9

- €0°L ‘(8 “HI) St'L ‘(W *HY) ¥S

L-v9L (P HT) LLL

oreouedoad [£A-1-1ozepur[J-z‘T
Jloyrydeu[9°s JeruadooLoorpAyedopend
“BCICI TI'Q0IBOTI°01 LS ¥ AE e €T ]
-JApownp-ez [ ‘e([-Ax0I1pAY

-1 1-{1Auoqres[[Aurjns(jAypoworonyy)]}
-1-[1Auoyd(jAoweqaed A1uadooLd)-¢]

$99 | “(w “H1) 88°/ - 06°L @ (NDSAD “ZEIN 00%) WAN HI | -L-(SETI'STT°SA01 Me01°Sqe'See™d1) | 79
z/w "ON
[DdV AN Hy punodwo)) xXq 2IMONINS




54 4.2 55 3.5 56 8.6 57 10 58 6.9 59 3.3 111 Exanple No. Inhibition of GR
bi nding, 1C50 (nM Exanple No. Inhibition of GR binding, 1C50 (nM 60 3.3
61 3.6 62W08.2610/114471 PCT/SE2010/050354

109

Human Glucocorticoid Receptor (GR) Assay

The assay is based on a commercial kit from Panvera/Invitrogen (Part number P2893).
The assay technology is fluorescence polarization. The kit utilises recombinant human GR
(Panvera, Part number P2812), a Fluoromone™ labelled tracer (GS Red, Panvera, Part

s number P2894) and a Stabilizing Peptide 10X (Panvera, Part number P2815). The GR and
Stabilizing Peptide reagents are stored at -70°C while the GS Red is stored at -20°C. Also
included in the kit are 1M DTT (Panvera, Part number P2325, stored at -20°C) and GR
Screening buffer 10X (Panvera, Part number P2814, stored at -70°C initially but once
thawed stored at room temperature). Avoid repeated freeze/thaws for all reagents. The

10 GR Screening buffer 10X comprises 100mM potassium phosphate, 200mM sodium

molybdate, ImM EDTA and 20% DMSO.

Test compounds (1UL) and controls (IiL) in 100% DMSO were added to black
polystyrene 384-well plates (Greiner low volume black flat-bottom, part number 784076).
15 0% control was 100%DMSO and 100% control was 10uM Dexamethasone. Background
solution (8LL; assay buffer 10X, Stabilizing Peptide, DTT and ice cold MQ water) was
added to the background wells. GS Red solution (7uL; assay buffer 10X, Stabilizing
Peptide, DTT, GS Red and ice cold water) was added to all wells except background wells.
GR solution (7pL; assay buffer 10X, Stabilizing Peptide, DTT, GR and ice cold water) was
20 added to all wells. The plate was sealed and incubated in a dark at room temperature for 2
hours. The plate was read in an Analyst plate reader (LJL Biosystems/Molecular Devices
Corporation) or other similar plate reader capable of recording fluorescence polarization

(excitation wavelength 530 nm, emission wavelength 590 nm and a dichroic mirror at 561
nm). The ICs( values were calculated using XLfit model 205 and are shown in Table 1.

25



112 CLAIMS 1. A conpound of formula (R1),,--4,(1x5 .-,2 4 K X3---X 5

wherei n X1, X2, X3, X4 and Xb5each independently represent CH or a

ni t rogen woemo/puevi ded that no nore than two of X1, X2PCXBE2044/050364 X5 may
simul taneously represent a nitrogen atonpt nis O or 1; 1 10R represents a
hal ogen atom or a nethyl or a nethoxy g{(pup; R2 represents -C(0)NR7RS;

R3a represents a hydrogen atom or nethyl group and R3b represents a
hydrogen or fluorine atom R4 represents-C(0)-Y-CH(RL1)-RO or
-C(0)-CH(R11)- Y-R9; 15R5 represents E%geogyl, - OCH2SCH3, -0-C(0)-R10,
-0-C(0)-NH R10, -0-C(0)-0-R10 or -0- § - R10; R6 represents a hydrogen or

a hal ogen atom or a hydr Dibition of€llRy| group; eitherLRﬁhﬂﬁﬁmesEGRs a
eyt ot onally subs{ PIrGHEd 1o YD hydr oxyl . cif adia by (13541 Os
NRLSO( 0) L4 -C1- G5 ai kyt + 1106 @i ky[ thi o, SOCPFRT. [-S(0) Eb. - S03Reas

3 16 4 ’ 091

5 0.98 6 1.7

7 1.4 8 1.8

9 0.91 10 1.5

11 3.7 12 4.3

13 2.5 14 6

15 4.3 16 9

17 3 18 1.4

22 1.9 23 4

24 2.1 25 2.8

26 2 27 0.47

28 2.3 29 2.6

30 2.2 31 1.2

32 2.5 33 5.2

34 3.8 35 6.5

36 0.84 37 7.1

38 8.3 39 2.4

40 3 41 1.2

42 4.4 43 1.9

44 2.2 45 53

46 3.3 47 7.5

48 6.3 49 12

50 8.2 51 2.8

52 1.5 53 25

54 4.2 55 3.5

56 8.6 57 10

58 6.9 59 33




NR24- C(=Z) - NR25R26 where Z is oxygen or NNCN, or a 3- to 10-nenbered
saturated or unsaturated carbocyclic or heterocyclic ring system the ring
syst em i twel2h10bait47g opti onal |y substituted by one or noPETSER®EDIOSISNt S

i ndependently sel ected from oxo, hal ogen, cyano, 5hydroxyl, C1-C6 al kyl,
Cl-C6 al koxy, C1-C6 al koxyCl-C6al kyl, f§1j fluoronethyl and
trifluoronmethoxy), -C(0)NRLS5R165 or a 3- to 10-nenbered saturated or

unsat urated carbocyclic or heterocycllc ring systen1opt|onally substituted

by one Ogr more substityeq J Tt y setected f1qt n,
cyano, hydrgqpiple Kb: C6|a h:"f"tldﬁﬁ@ga KoxXamBle 1§66, al kcébﬁg ﬁ:’iﬁg
trifluoronethyl and trlbhunngnfgpgmn) or 10R7 and RSIMQQBE@BCmeND t he
nitrogen—atomto whichlthey are attached forma 3- tio 8 nenbered gaturated

or partilally s&Pur at ed heterd%?cllc r{ ng opt@bnally cont ai fithg one |or nore
further mng H%Qel ogroups 1 nu;genuem y setected ru‘m—m—l—r‘ogvn—ﬁ(‘ﬁ) m and
oxygen, |[the heteérocyclic ring being optionally substjtuted by one gr nore
substituents independently selected from oxo, hydroxyl, -C(0)NRL7R18 and
Cl-C6 al kyl (optionally 19 K ,20, 15substituted by hydroxyl, Cl- C6 al koxy
-C(O)NR) with the proviso that the heterocyclic ring nust be substituted
unless (i) the heterocyclic ring is saturated and there is an SO or SQ2
ring heterogroup present, or (ii) the heterocyclic ring is partially
saturated; mis 0, 1 or 2; 20Y represents an oxygen or sul phur atomor a
group >NH, 912 represents hydrogen, hal ogen, cyano, -S-CN, -C(0)N(R R) 2,
Cl- C6 al koxycarbonyl, C1-C6 al kyl carbonyl (optionally substituted by
-0C(0)CH3), Ci1-C6 al kyl carbonyl oxy, Cl1-C6 al koxy, Cl-C6 al kylthio,
-C(0)-S-C1-C6 al kyl, C(- CH2) - 0- CH20OCH3, Cl1-C6 al kyl, C2-C6 al kenyl
C2-C6 al kynyl O C3-C7 25cycloal kyl, the latter four groups being
optionally substituted by one or nore substituents WO
2010/ 114471PCT/ SE2010/ 050354 114 i ndependently sel ected from hal ogen,
hydr oxyl , cyano, hydroxynethyl, Cl-C4 al koxy and Cl-C4 al kyl carbonyl oxy; 10
R represents Cl1-C6 al kyl (optionally substituted by hal ogen, Cl-C4 al koxy,
Cl- 4 al kyl carbonyl oxy or C3-C7 cycloalkyl) or a 3- to 10-nenbered
saturated or 5 unsaturated carbocyclic or heterocyclic ring system which
ring systemmy be optionally substituted by at |east one substituent
sel ected from hal ogen, carboxyl, hydroxyl, oxo, nitro, cyano, mercapto,
Cl-C6 al kyl, C2-C6 al kenyl, Cl1-C6 hal oal kyl, Cl-C6 hydroxyal kyl, Cl1-C6
al koxy, Cl-C6 hal oal koxy, Cl-C6 al kylthio, Cl1-C6 al kyl sul phinyl, C1-C6
al kyl sul phonyl, C1-C6 al kyl carbonyl, C1-C6 al kyl car bonyl oxy,




10 C1-C6 al koxycarbonyl, am no, carboxam do, (nono) Cl-C6 al kyl am no, (di)
Cl-C6 al kyl am no and phenyl; 11 R represents a hydrogen atom or a nethyl
group; l2woeaoh1R7i1ndependently represents a hydrogen aPomiSER018/0sB5hy |
group; 1314151617181920 . each of R, R, R,R,R,R,Rand R
i ndependently represents a 15 hydrogen;pfomor a Cl1-C6 al kyl group;
each of R21, R24, R25 and R26 independently represents a hydrogen atomor a
Cl-C6 al kyl or C3-C7 cycl oal kyl group; and each of R22 and R23
i ndependently represents a Cl-C6 al kyl yC7 cycloalkyl or a 5- to
6- menbered saturated or unsaturated heterocyclic group; 20or a
phar maceutical ly acceptable salt thereof .1234 5 2. A conpound accordi ng
to claim1, wherein X X ,X ,X and X each represent CH 3. A conpound
accor di nd-t ¢ 698pHng of forgult m 2, wherein R3a represents a hydrogen atom
115 4 4. A conpound according to any one of tﬁe precedi ng cl ai ns,
wherein R represents -C(0)-Y-CH(RL1) . HA copgpound according to any
one of the preceding clains, wherein . an 5 oxygen or sul phur
atom 9 6. A conpound according togMly ANE Fgareceding cl ai s,
wherein R represents hydrogen, hal oge cAapos CN, -C(0O)N(R12)2, C1-C2
al koxycar bonyl, C1-C2 al kyl cagpbn -: Iﬁg substituted by -0C(0)CH3),
10C - C2 al kyl car bonyl oxy, Cl1-CR al - | kylthio, -C(0)-S-Cl-C2
al kyl, -C(-CH2)-0- CH20OCH3, Ci;gi al ky &~ C4 al kenyl, C2-C4 al kynyl or

f

C3-C6 cycloal kyl, the latter, fqur groubs being optional ly substituted by
one or nore substitue@@ i Pdependent | y sdfect ed from hal ogen, hydroxyl,
cyano, hydroxymethyl, " CI* al ko

X\\ s_X* R

X (1)

2

s wherein

Xl, X2, X3, X4 and Xseach independently represent CH or a nitrogen atom, provided

I 2 3 4 5 . .
that no more than two of X , X, X7, X and X~ may simultaneously represent a nitrogen

atom;

nis0orI;

10 R1 represents a halogen atom or a methyl or a methoxy group;
R2 represents —C(O)NR7R8;
R3a represents a hydrogen atom or methyl group and R3b represents a hydrogen or
fluorine atom,;
R4 mpresents-C(O)-Y-CH(R1 1)-R9 or -C(O)-CH(R1 1)-Y-R9;
s R represents hydroxyl, -OCH,SCH3, ~0-C(O)-R'’, —0-C(0)-NH-R ",
-0-c(0)-0-R" or -0-c(0)-sR"";
R6 represents a hydrogen or a halogen atom or a hydroxyl or methyl group;
either R7 represents a hydrogen atom or a C1-Cg alkyl group and R8 represents
hydrogen, C1-Cg alkyl (optionally substituted by cyano, hydroxyl, C;-Cg alkoxy,

% Cj-Cg haloalkoxy, -NR"R'*, -c(ONR"’R", NR"C(0)C|-Cg alkyl,



and Cl-C4 al kyl carbonyl oxy. 15 9 7. A conpound according to any one of the
precedi ng clainms, wherein R represents hydrogen, hal ogen, cyano, nethyl,
hydr oxy mewbybioor44vet hyl car bonyl . 8. A conpound acce®cwiSEg1vo3@sy one of
the preceding clains, wherein R5 represents 20 hydroxyl or -0-C(0)-R10 . 10
9. A conpound according to any one of f{ precedi ng clains, wherein R
represents Cl-C4 al kyl optionally substituted by Cl-C2 al koxy, or a

cycl opropyl, oxazolyl, indazolyl, tetrahydrofuranyl or furanyl ring. 25

10. A conpoumd accauding to any one of the pregeding cbai ns wherein R7

repr esent8Ra C(@él%t%&@?lkyb&\lﬁﬁ all@@%@rl‘o‘c,gh%t hyﬁf(%Ro orS@ski eyl group, or
R8 represenbtg di oxi dgtejq ahydr ot hi ophenyl, cycl opentyl or

t et r ahydr-dRur4iyL)-N&  R7 wher & in oRygencbr RBCNo ge tahe rto W-mhenelireedniaturaigé or at om
to which they are attached forma 5- to 6- menber ed saturated heterocyclic
ring opt iuspnaiedcarhosy dicry heteeodyahie Heg systang thetiag swtenitsdEbarg erficnaliy
nitrogen : j i i [ I stituted by
"0 0) NRLFER B 7o b RS BERBAES nebon e BT A IR, B GR L b

8 e R, QR DA ),

2 5b 3?’5,ﬂ%ﬂ&%?%ﬁ{%%:ﬂ?%fﬁ {81 Pl ey SBEHELSLR TR no (1, 2
X Flzﬂofé%ib% ‘;*iguqﬁ‘gtﬁﬁa?cl?af%iﬁﬁf‘ ol SRSyRarbagh °fjfﬁf‘e SiRhichis {
2. 5b, 4.5 LG EEY S0E AT GBLR, e R SR R ey 1, 2.
{]f | tor ouctigFabiG BGONEY Cl sy by Rk egokggo 115 12a9)

F
2-meth et hyl b vl ] phenyl} -10a, 12 a-dinethyl- 1.2,3,3
gb, {f 5, 3%0,@%&%%%@&%%@ !iﬂgal?t?ée%&a% %WW@&%H’E%%&CQF@?%%HP fo [ 1, 2-

membered saturated or partially saturated heterocyclic ring optionally containing one or

more further ring heterogroups independently selected from nitrogen, S(O),, and oxygen,
the heterocyclic ring being optionally substituted by one or more substituents

independently selected from oxo, hydroxyl, -C(O)NR”R18 and C;-Cg alkyl (optionally

. 19_20 . .
15 substituted by hydroxyl, C;-Cg¢ alkoxy or -C(O)NR "R ), with the proviso that the
heterocyclic ring must be substituted unless
(1) the heterocyclic ring is saturated and there is an SO or SO ring heterogroup present, or

(i1) the heterocyclic ring is partially saturated;
mis 0, 1 or2;

20 Y represents an oxygen or sulphur atom or a group >NH;
R9 represents hydrogen, halogen, cyano, -S-CN, -C(O)N(Rlz)z,
C1-Cg alkoxycarbonyl, C;-Cg alkylcarbonyl (optionally substituted by ~OC(O)CH3),
C1-C¢ alkylcarbonyloxy, C;-Cg alkoxy, C1-Cg alkylthio, -C(0)-S-C1-Cgq alkyl,

-C(=CHj)-O-CH»OCH3, C;-Cg alkyl, Co-Cgq alkenyl, Cy-Cg alkynyl or C3-C7

25 cycloalkyl, the latter four groups being optionally substituted by one or more substituents



20f ] i ndazol - 1-y1 net hoxyacet at e, (1R 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 1- {

[ (Cyanonet hyl ) sul fanyl] carbonyl} -11- hydroxy-7- {3 -[(2-nmethoxyethyl)carb
anoyl | phewgl2p1o/11@e112 a-di methyl - 1,2, 3,3 PCT/SE2010/050354

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et r adecahydr ocycl opent a[ 5, 6] napht ho [ 1, 2-
f] indazol-1-yl cycl opropanecarboxyl at gj4

25( 1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS)-1- { {(Fluoronethyl)sulfanyl] car bonyl }
-11- hydroxy-7- {3 -[(2-nmethoxyethyl)carb anoyl]phenyl} -10a, 12 a-di net hyl -
1,2,3,3 .

a, 3b, 4, 5,ndependently selpctad from hpdogep e hy drgsylatryand dperSyamtials Coitvedthono [ 1, 2-
f] i1ndazol-1-yl cycl opropanecar boxyl at e,

(1R, 3aS, 3é, ApeRralikgbgriongloxkgas) - 1- { [ (Cyanonet hyl )sul fanyl] carbonyl}
-1130hydroxy1 Oa, 12a-di met hyl-7-(3- { [2-(nethyl sul fanyl)ethyl]carbanoyl}
phenyl) -  WR 203f¢sehd4T1OCAKSEZE  dnafhp sibatituled By, il&ged, C-Cy4 alkoxy,

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho [ 1, 2-

f1i ndazolc ley Likprcamshedke or C3-C(7Je?cl%§1§y§bocﬁ 4928, 1 IRSmbdiSd t2@kedlor {

[ (Fluoromet hyl ) Sul fanyl ] carbonyl } -11° "hydroxy-10a, 12a-di met hy1l-7-(3 - {
[ 2- (met hythsathdagsaydaytidtlclor Gatcbasyond tingbwrath Wwhidhling ss@m may be optionally

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho [ 1, 2-
f 1 i ndazolsuastiuted by phlsedoae substituenizelgdSrom hoagem olyoryk yzlssyyl.10xq,
[(Fluoronethyl)sulfanyla carbonyl } -11- hydroxy-10a, 12a-di met hyl-7-(3 - {
[ 2- (et hyTtEi $8A91 Metdapiop Cakpa {4 G2-Fhatipnyl. Gi-6¢ halgalkyl, C1-Cq

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho [ 1, 2-
10f | i ndazyHrokyslkylnet hOx ylkory.ate-Ce haloalkRy345; Gh8k10ER, (K3, dkd@sulpligyl, 1- {
[ (Cyanonet hyl )sul fanyl] carbonyl} -11- hydroxy-10a, 12a-di net hyl-7-(3 - {

[ 2- (et hydsQf hlapishiphdmy] 1C|o@y anoyibpnydh€nydy alktlcZrbdndoxy,

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydrocycl opent a[ 5, 6] napht ho [ 1, 2-

fli nd@zolcllc@ksyﬁa%ggmﬁaf BaxYLAife, (mono) C-Cg alkylamino,

15( 1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS) - 1- { [EFIuorone?th)sulfanyl] car bonyl }
-11- hydrexy- 10a - di et -0-(3 - { [2-(met hyl sul fanyl)ethyl] carbanoyl}
A (@B} Y %%ali%%%m‘f'ﬂo”&d%%nﬁ

a, 3b,4,5,7,1Q110a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho [ 1, 2-
F11 ndazol - 1Ry TERRIBPrONFESTAREA YT AmsthyT etoup:

(1R 3aS, 3bS, 10aR710bS, 11S, 12aS) - 7-

{ 3-[ ( 2- Ami n&2agh Rxoadenaniebyyaprsyitphbydpgen atomor presfar iy ) sul f anyl ]
carbonyl} -11-hydr xy]%Oq,12 -dijpethyl 91,2, & 3

a, 3b, 4, 5, 7, BcHGER TOR, 1R 12R12& { &R r aBecahyRT ooylcpeagentyaipiesimeapht ho [ 1, 2-
flindazol -1-y1 propanoate, (1R, 3aS, 3bS, 10aR, 10bS, 11S, 12aS)-1- {

[ (Cyanomalbylors wohaswd ¢ Cgrapgmygtdup; 7- {3- [(1, 1-

dioxihote?faﬁ%drothio hgﬁ%3m$$%)cgrbanoyl]phenyl}

- 11- hydr oxy 10, 8- E"‘"ﬁzﬁ%a RS InRpdhdntl ts 2 hyd ¢
a,3b,4,5,7,f0,10a,10 ,Il,12,12a-tetpaé%gé%§zg%€§8ﬁo e%?gT%?g1%§%htho [1, 2-

flind | <1-y1 t , 3a5, 3b5, 10aR, 10bS, 11S, 12a5) - 7- ( 3-

[(2R) ?g?&r“ﬁéﬁ@{%?%:l@?icg?lﬂél%ﬁ%is‘]‘p’c onyl} phenyl) - fa9) - (3 A
fl t hyl ) sulof I b 1 -11- hyd -10a, 12a-dji nethyl 1, 2, 3, 3

g[ gb, Z%?g? f@%’@%ﬁ% f@%ﬁﬁ?%@%@@ﬁv lr%m%%%ﬁ;ﬁgé %@yeﬁ%eﬁs-ﬁpgeﬁ%hpﬁ& [

5- to 6-membered saturated or unsaturated heterocyclic group;

1, 2-

20 or a pharmaceutically acceptable salt thereof.

. . . 1 2 4
2. A compound according to claim 1, wherein X , X, X3, X and X5 each represent CH.

. . . .3
3. A compound according to claim 1 or claim 2, wherein R : represents a hydrogen atom

3b .
25 and R™ "~ represents a hydrogen or fluorine atom.



30fl i ndazol - 1-y1 propanoate, (1R, 3a5, 3b5, 10aR, 10bS, 11S, 12a5)-7-(3- {

[ (2R) - 2- Car banoyl pyrrolidin-1- yl] carbonyl} phenyl)-1-

{[ (cyanomeOlyioygu7ianyl ] car bonyl } -11-hydroxy-10a, 12a- diPeEtSEZ016/054354

2010/ 114471PCT/ SE2010/ 050354 118 1,2, 3,3
a,3b,4,5,7,10,10a,10b,11,12,12a-tetrad@g§hydrocyclopenta[5,6]naphtho [1, 2-
f]indazol -1-y1l propanoate, or (1R 3aS, 3bS, 10aS, 10bR, 11S, 12aS)-7-(3- {

[ (2R) - 2- Car banoyl pyrrolidin-1- yl] carbonyl} phenyl)-10b-fluoro-1- {

[ (fluoromet hyl)sul fanyl] carbonyl} -11-hydroxy- | .4

510a, 12a-di Metdynoupdaceprdine 4p,any encrofihe pisgediphclaims; wherein R - represents

t et radecahydr ocycl ogental 5, 6] napht ho[ 1, 2-f] i ndazol - 1-yl net hoxyacet at e,
(1R, 3aS, 3o TaRIMObERILS, 12aS) - 7- (3- {[(2R) - 2- Car banoyl pyrrolidin- 1 - yl]
carbonyl} phenyl)- 1- {[(fluoromethyl)sulfanyl]carbonyl}

-11- hydr oxy-10a, 12a-di net hyl 1, 2, 3, 3

Tortt massol PReqndlacddabd 5 b SRYEFANNAL EUTLORADIA v R0RBR O | 1 2

{3-[ ( 2- AmixpgenZoraxitpduhytbincar banmoyl ] phenyl } - 10b-f | uoro- 1-
[ (fluoromet hyl)sul fanyl ] carbonyl} -11-hydroxy-10a, 12a-dinethyl- 1,2, 3,3
b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5, 6] napht ho [ 1, 2-

dazol - 1-y1 net hgxyacetate, 15(1 aS, 3bS, 10aR, 10hS, 115912aS) - 7-
(2- Arﬁ' ng %Q%@gﬁwgr@gg 6%%91)!}%#&&?1)1}60@ ng flalrns, w%ereln E repres)ents
uor onret hyl ) sul f anyl ] car bonyl } -11-hégjoxy-10a,12a-dinethyl- 1,2,3,3

n

l[

b, 4, 5 hydmgen.obalag, ryang BNt et QNS RahydEodyxalbpekedpayle] napht ho [ 1, 2-
ndazol - 1-y1 propanoate, (1R, 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS)-7- ( 3-
1
|
b
2

(
3
i

f
3

S) - 2-ArC natkyttarboeypptiGrallg Gobstigittd/ by e@CH@yH4)} phenyl) - 10b-f | uoro-1- {
uor onet hyl ) sul fanyl] carbonyl} -11- hydroxy-2, 10a, 12a-trinmethyl-1,2,3,3
, @, 5,07 -GDalkOrabBhylbly, 12, XBaalkeky,ad pCa by cloppest@f-8, afidynapht ho

1, 2-f]indazol -1-y1l met hoxyacet at e,
1

R, 3as, 3 19: 1&S, - - St 2 i ret hy1- 2-
oxoethyl]ggﬁ%ﬁ%ﬁgﬁ?%ﬁeny%)éi¢%§§%ﬁFjg§%%%%&§I?23%¢g%§ﬁ?(%é§gg%y¥}
- 11- hydr Qﬁ&’b@lkﬂz@ﬁleﬁ@@ﬂ féwt 5@&&@% IptidndlBub3tutbdy onbQr Aie $MRtiAbn2, 12a-
t et radecahydr ocycl opent a[ 5, 6] naphtho[ 1, 2-f] i ndazol -1-y1 propanoat e,
(1R 3aS, mp&&eha?&lé&%ﬁ&ﬂﬁlal@ﬁ) h?dtﬁ@yl, {dy6dd) yRir ittty 1,1 C @t d1vdxy2-
oxoet hyl ] car banoyl } pheny1)-1- { [(fluoromethyl)sul fanyl] carbonyl}

- 11- hydr g%y -&,- %H%%%- ' hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12a-
30tetradecgﬁghﬁgcy og%%?gF , 6] napht ho[ 1, 2-f] i ndazol -1-y1 propanoat e,

15

i
[ (
(f
3

{
a
f
{
[
a,
f
{
[
a
[
(

. . . . =9
7. A compound according to any one of the preceding claims, wherein R™ represents

hydrogen, halogen, cyano, methyl, hydroxymethyl or methylcarbonyl.

. . . .55
8. A compound according to any one of the preceding claims, wherein R™ represents

2 hydroxyl or —0-C(0)-R"’.

. . . . 10
9. A compound according to any one of the preceding claims, wherein R~ represents

C1-C4 alkyl optionally substituted by C1-C» alkoxy, or a cyclopropyl, oxazolyl,

indazolyl, tetrahydrofuranyl or furanyl ring.

25

. . . .7
10. A compound according to any one of the preceding claims wherein R represents a

hydrogen atom or methyl group and R8 represents C1-Cy alkyl optionally substituted by a



(1R 2R 3aS, 3bS, 10aS, 10bR, 11S,12aS)-7-(3- {[(1S)-2-Am no- 1 -nethyl-2-

oxoet hyl ] car banoyl } pheny1) - 10b-fl uoro-1- { [(fl uoronethyl)sul fanyl]

car bonyl }wo2at0/11¥012010/ 114471PCT/ SE2010/ 050354 119 PCT/SE2010/050354

hydr oxy- 2, 10a, 12a-tri met hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 104, 10b, 11, 12, 12a-

t et radecahydrocycl opent a[ 5, 6] napht ho[ 1; % f] i ndazol -1-yl propanoate,

(1R 2R 3aS, 3bS, 10aS, 10bR, 11S,12aS)-7-(3- {[(1R)-2-Am no-1 -nmet hyl-2-

oxoet hyl ] car banoyl } pheny1) - 10b-fl uoro-1- {[(fl uoronet hyl)sul fanyl]carbonyl }
-11- 5hydroxy-2,10a, 12a-trinmethyl-1, 2, 3, 3a, 3b,4,5,7, 1@, 10a, 10b, 11, 12, 12a-

t et r adec AM/Te JPVFent GPY B napeihnibiie op pyiidyl gworst of Ry repsietsiinoat e,

(1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 743- ( Et hyl car banpyl ) pheny1] - 10b-f | uoro-1
S LL(f] u%ﬂ%%ﬁﬁ%&ﬂ%@lgﬁgﬂﬁy?&yﬁ%ﬁﬁyl or (teE[ra dro ranﬁ?, 01)

-11- hydroxy-2, 10a, 12&-trinethyl 1, 2. 3, 3a, 3b. 4,5 .7, 10, 10a, 10 12, 12a-tetra
decanydr QUYEbReAPARe iR uRS RubeTaprhipaThifh YRy IRt BB 49

(1R 2R, 3&S aS).- - ro-1- -

(1 vor SmudRbre SRR ety b bR B ting one tyrher ring hqterpatgnn,

(et hyl catloan® Yilojpiiedydn anll, ckygers ahShctéobyclic g R mgldphipidl[ylibitdatedthyadecahyd
rocycl openta[ 5, ]ngphtho[l,z-f]indazol-l-yl met hoxyacet at e,

15( 1R, 2R-G&B)NId Ri aS, 10bR, 11S,12a5)-7-(3- {[(1R)-2-Am no-1 -nmethyl-2-

oxoet hyl ] car banoyl } pheny1) - 10b-fl uoro-1- {[(fl uoronet hyl)sul fanyl]carbonyl }
-11-

hydr oxy- 2,10a, 12a-trinethyl-1 3,.3a,3b,4,5,7, 10, 10a, 10b, 11, 12, 12at et r adeca
hydrocycﬁépg% %f%?@?ﬁﬁ%ﬁ?%gfﬂFéy?fﬁﬁgg%ol-1-y1 nmet hoxyacet at e,

(1R, 3a5, 3b5,5’R,3493565 104810851 I]Q,ii@)S‘)Jl‘-%[{@ya{n()ﬁ‘feﬂﬁil)@ﬂfﬁryl]carbonyl}-l 1-

20o0xoet hyl ) car banoyl ] phenyl } -1- { [(fluoronethyl)sulfanyl]carbonyl}
- 11- hydr ey grosy1B 83 -ﬁl@gnethoxyethyl)carbarnoyl]phenyl} -10a,T2a-dimethyl-

tri t hyl- : - I ta[5
6] naphi R LB ALy et TRy S R tuck oo kb A REATN G 21! opent el
(1R, 3a5, 31ibdHb]-1§aRepahGLd 1S, 12a5) - 7- {3-[ (2- Ami no- 2-
2 ﬁxﬁ%%Lﬁgﬁ%ggﬁg'@ﬁ?ﬂgﬁ1 i 1245 LU MO0 O ey embohsi 0™
trimet hy s 4,23 3853k 21 (b2t scahyd | ta[5
] reoh A PR S AP et MR s et oovtopen
(1R, 3a5, 3553,30384150hK),10:6] ARBE) 2, T24-BtrhdcaRydracytinpantalls 6 jmeptihd[d 2-

t hyl b h -10b-f1 -1- fl t hyl ) sul f anyl bonyl
o o GRT T Ao ASE, et hy 1 1 2. 3. 3a. 35, 4.8, 7. 10, 20, 10b 10, 12 1980
t et r adecahydrroyshepeoirl oSl napuhal f(RubbhiRedazRhtdnYkabRPanat e,

hydroxy-7-{3-[(2-methoxyethyl)carbamoyl|phenyl}-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
20  f]indazol-1-yl methoxyacetate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-
hydroxy-7-{3-[(2-methoxyethyl)carbamoyl|phenyl}-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl cyclopropanecarboxylate,

25 (1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-7-{3-[(2-methoxyethyl)carbamoyl|phenyl}-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl cyclopropanecarboxylate,

(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-

30 hydroxy-10a,12a-dimethyl-7-(3- {[2-(methylsulfanyl)ethyl]carbamoyl } phenyl)-
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(1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 10b- Fl uoro-1- { [(fl uoronet hyl)sul fanyl ]
car bonyl }we 20t/thygdn oxy- 10a, 12a- di met hy1l- 743- ( et hyl car baemisEr@hemaid -
1,2,3,3

a, 3b,4,5,7,10, 10a, 10b, 11, 12, 12a-t et radepahydr ocycl opent a[ 5, 6] napht ho [1, 2-
f]indazol -1-y1l propanoate, 5(1R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS) - 7-

{3-[(2- Ami no- 2- oxoet hyl) (nethyl)carbanoyl ] phenyl} -10b-fl uoro-1-

£l :
13 by or od o4 3101, R0 S0, DD A e tetagecghuracyplopppals laantyhall-2 o ot ageca
hydr ocyclffipdizbR[ 5] plopamdutid)o[ 1, 2-f] i ndazol - 1-y1 propanoat e,

1R, 3aS, 3bS, 10aS, 10bR 11S, 12aS) - 7-( 3- 19) -2- Am - 1 -net | -2-
Looxoat bl ) SR RS DB TR B o b oot BBt Ty Sl any! ]

car bonyl Jyvabky-10a,12a-dimethyl-7-(3- {[2-(methylsulfanyl)ethyl]carbamoy] L phenyl)-
hydr oxy- 18a, 1§a- 31 rr%t hny}el}i 2,(3,{%a(,n§ }Zs%a?yf% ?L(%%a,rl%ntl)o,ylﬁl? 16121},,12at et radecahyd

r ocyclsopdrit,AB83b8]%aphi w1 bl] R13,] 2adaaddcatiydracysiapeatafiat j@aphtho[ 1,2-
(1R 3aS, ?,?]bSd 10f;1ﬁ, éObR, 11S, 12aS) - 10b- Fl uoro-1- { [(fluoronethyl)sul fanyl]
car bony| ' hyaPEREI¥ S, 12a- di met hy1- 7- (3- {

[ 2- (et hy| am RG)S 269X 08¢ hybd, €83, P 1 (RGSRM iyl )s@iFardd Bardonyl}-11-
a, 3b,4,5,7, r16}) 10a, 10b, 11, 12, 12a-t et ra%j[écahydreolgy%)gl o%%ln]t%g[ ann}é napht ho [ 1, 2-

f]i ndazolhydroxy-19edBadonctbyl--(R{ Ba®)dmds @ BnyDetRy lctiginays; pheas)- 7-
(31 (2 AT 93230 $R101b, FOH PRIRIL RSN iy clogkhll SRR S F2ny!
- 11- hydr kydBol 03] Aamkbadeeidy1- 1, 2, 3, 3a, 3b, 4, 5, 7, 10, 10a, 10b, 11, 12, 12a-

20t et r adecahydr ocgcl opent a[ 5, 6] napht ho[ 1, 2-f] i ndazal - 1-yl propanoat e,
(1R, 3aS, 3bS(HS31DaRS-1085] 405! 1484 {[{Quqnepicm e anylJcarbonyl }-11-

oxoet hyl I bonyl
A e e R RSP
adecahydridty,84,0pdital G 16d, nepht, [ Aa-R+rhddcablpdrotyclopgitapieé lnephitha e 2at e,

25( 1R, 3a§,B3 S, égaR, 10bS, 11S, lgaS) -1- { [(Fluoronethyl)sul fanyl] carbonyl}
-11- hydr 5%‘53-29 YA o¥elRRTARNGGRAIDOXYI3tS. [ (pyri di n- 3-yI met hyl ) car bamoyl ] phenyl }

- 1,2,3,3  (1R,3aS,3bS.10aR,10bS,118,12aS)-1-{[(FI thylsulfanyl]carbonyl}-11-
a, 3b, 4, 5, 7, 10, ’1%a’, 10D, a.}Ll’, 12,’12a- taet)r a%[ cg%g?crflreog))g}lo?ongn]tcgr[ gn}é]} naphtho [1, 2-

f ] i ndazolhydroxg-10a32exdarchel- 74 4ki2e@xsthdsdfanyl)ethyl]carbamoyl f phenyl)-
(1R 325 305, 1031005 145 4205)5 b £ LGELHRLQTR ML A3 27 o)
{3-1 (3R) fligdd-8hYI 6y UW6RBpadrydbetdagpy! | phenyl } - 1,2,3,3
st 1k b A e Rt L R SR 7
20 {[(cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,
(1R,3aS,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-7-{3-[(1,1-
dioxidotetrahydrothiophen-3-yl)carbamoyl]phenyl}-11-hydroxy-10a,12a-dimethyl-
s 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,
(1R,3aS,3bS,10aR,10bS,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl } phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
30 flindazol-1-yl propanoate,
(1R,3aS,3bS,10aR,10bS,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-1-{[(cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-



(1R 2R, 3aS, 3bS, 10aS, 10bR, 11S, 12aS)-7- {3-[(2- Am no- 2-

oxoet hyl ) car banoyl | phenyl } -10b-fl uoro-1-

{[ (fluorowethyligerhf anyl ] car bonyl } -11- PCT/SE2010/050354

hydr oxy- 2, 10a, 12a-tri met hyl-1, 2, 3, 3a, 3b, 4,5, 7, 10, 10a, 10b, 11, 12, 12at et r adeca
hydrocycl opent a[ 5, 6] napht ho[ 1, 2-f]i ndazpd -1-yl propanoate,
5(1R,2R,3a5,3b5,10aS,10bR,115,12a5)-7-%3-{[(2R)-2-Carbanny|pyrrolidin-l-

yl ] car bonyl } phenyl ) -10b-fl uoro-1-{[ (fl uoromnet hyl ) sul f anyl ] car bonyl }-11- hydr
oxy- 2, 10g [ t et r adecahyd
rocyclopeﬁ%g?%géfgg%ﬂ¥ &%E ?%f?i%ﬁgﬁ?é?ly%ﬂo&%ﬁ)%9B¢§&n%ﬁu$ﬁ§2

(1R 2R 3&ﬁn&h61l@a§m@@@5uﬁmﬁ 12a5) - 10b- Fl uor o- 1-

10{[(flI t hyl | b 1- -2,10a, 12a-1 t hyl - 7-{3-
pyl{’ I[ Eil nugr Or(nlaR 321/8 ).’d%S lOa O‘t!RC?IrS (l)2nayS%} (13 {[(QIR)r e arbarnoy pyrro 1d1n[l|-rTe y (31

et S 8 s i Dtz

ho[ 1, 2 |nd y1 propanoat e,
(1R, 3a5, 3105, 20dB&bYR,.2,33282a5,7,10,10a,10b,11,12,12a-

(3 (2 A ng, Zyouaet bl eauhensr PP oy IO IOk 1
1, 2,3, 3a, %tRéaSBngs 1@a1%@@bs19is 2es32. (RZ%%}?U @Ql%ﬁlla%q)z%mmpent a[ 5, 6] napht
[1,2- f]indazol - anoate, (1 ab, 3b5, 1 10bR, 115 12a59 7-

15

h

{g 1[|(2 A ]ﬁ@rbgnylbuhmvhyﬂ i[& wdsamethy] )ﬁ}lrl@fmyl]scarqub} |l thyeepxy-10a,12a-dimethy
L osor JEER 828 FOY0d S BRDY I dasictdcophudrocyptopgpial Glpantihold 21 oo
20
(11
i

et padgfiadidl- SleHoR) &@hﬁ;G]naphtho[l 2- f]|ndazol 1-y1 net hoxyacet at e,
R 2R 3a5 3b5, 10aS 10bR 115, 12a5) - 10b- Fl u
(f I uor omet RB¥24b$-4R5H. ] k| b%&%ﬂ}i)*ﬂi{war@woﬂ emeetiyearhamestlahanyi={ 3- [ ( py

ridin-3-

ylnethylfgg 12%%%Y¥%%O“HT?m%ﬁﬁhgmggmggmxn lghﬁﬁpﬁ% %5%1wa§5412atetradecah
ydr ocycl dpehBapb A0 haphod)ojul] 217, uaqdazdﬂcanqucympre@myfa@]aamm[1 2-

25(1R, 2R, SafHHEiV% ?@BObR 11S, 12a5) - 7- (3-{[ ( 2R) - 2- Car banoyl pyrrol i di n- 1-

yl ] car bodyn Y49etidto- 1- {[(fIuoronethyl)sulfanyl]carbonyl} 11- hydr
oxy-2,.10a, 1 h Oa agdecahyd
rocyc?opentg?%gé?nash?%%iqﬁ%g%??% (Zf%ﬂg%?%g%%?gé%mﬁ%n%%ﬂpﬂ&%ﬁ}9

(1R, 3a5, pGlutteRtiyss|fadS]cattebyL; 7H1C Byc{r{)J(}QR)a- Pagiintethyby| pyrrolidin-1- 30
lela]_ car boqyi %9 ggyl,%)ﬂ H’l&ay% i(1y121154 ge%rade}éafl (I%chcm{)ezltatg é]% ﬁlhtﬂloc[zil bonyl}-10a, 1

di et hyl n&ﬂglg 1§Q,gn&%g 10, 104a, 10b, 11, 12, 12a-t et radecahydr ocycl opent a[ 5,
6] napht ho |ndazol 1-y1l propanoat e, VD 2010/ 114471PCT/ SE2010/ 050354
122 (1R 3as(31?98 1RSRbE0NES 106R 128.8PaS)-T-6- ([(1$-2@mirodambtirbyt pyrr ol i di n- 1-

il ﬁ%?ggg;e%@caf%cgl#eh[eﬁ%l ib@r@ Lo A s G AL R M oy 1111
a, 3b,4,5 h}dﬁo&y@ﬁ)a}l@bﬂﬁﬁwﬂl@l-l&éﬁr 881, ade% BNYOH, by, opEnt elkishinapht ho [ 1, 2-
f]|ndazol 1l-y 3 _-oxazol e-4-car boxyl at e,

5(1R 3aS CB?J‘SP@_IEG%{I—;Q@WSt@ilSZﬁ&C@ZOlTl methoxygRIAIR - Car bamoy! pyrr ol i di n- 1-
(1R,3a8,3bS,5S,10aR, 10bS,11S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-

oxocthyl]carbamoyl} phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
25 trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl propanoate,
(1R,3a8S,3b8S,5S,10aR,10b8S,118,12aS)-7-(3-{[(1R)-2-Amino-1-methyl-2-
oxocthyl]carbamoyl} phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
30 tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl propanoate,
(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1S)-2-Amino-1-methyl-2-
oxocthyl]carbamoyl } phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-



yl'] carbonyl} phenyl)- 1- {[(fluoronethyl)sulfanyl]carbonyl}

-11- hydr oxy- 10a, 12a-di nethyl 1, 2, 3, 3

a, 3b, 4, 5,Wp20101084710b, 11, 12, 12a-t et r adecahydr ocycl opent 2CP/SERnaphisho [ 1, 2-
f]indazol -1-y1l 1,3 -oxazol e-4-carboxyl at e,

(1R 3aS, 3bS, loaR 10bS, 11S, 12aS) - 7- 9

{3-](2- Am no- 2- oxoethyl)carbannyl]pheny}} -1 10{ [ (cyanonet hyl ) sul fanyl ]
carbonyl} -11-hydroxy-10a, 12a-di net hyl - 1, 2,

3b, 4, 5, 1 56 ht h 1, 2-
i1 naazol oSSy AR b s SES 40A Edéy@b@%y%a%p%b%[ 118 1289 1 1
EC\/anone&&wdh&&gﬂfoﬁpmb@emqsbmmphﬂm{]J,:Lﬂlﬂfdadbbkyf} ppado2es, di net hyl-7- {3 -
met hy

di
e (R By 1%2”%3Eé@aéd%&%ﬁwmmwénw by1-8] napht ho [ 1, 2-
| ozl R DSRS0 PR RS ARB AT oA 10 T~ (3
?en%llﬁ)l ]J@Pl;dﬁib'tﬂol’(la lﬂﬁ—thmthyi(yQJ})&a, 3.12&,5(;% IﬂBI(}ay]70bil—Ol 112012aiOb 112 12
ne SuU a car a a-
AN A B e Y R R PSR R

cycl opr opangeRnRo¥Y! %SGIOaSlel%Q%QQ%ﬂﬂﬁﬁ(QﬁﬁBﬁr%l@o%Bﬂ@lyﬂ 108:=fldoro-1-
[ (2R) - 2- Car banoyl pyrrolidin-1- ﬁ } car bon
¥

{1( cyanor{é(tfmro)rwhsflmgfmpdhaaﬁv@ny L-hylsoxy- éd Pal Zl&trmy@hﬂxyl

ggti?? g?gg% %%E fgﬁﬁ??ﬁ §H§0 EaY eﬁa%paﬁQﬁgéégééhéﬁégkg@ngqggahydrocyclop

25( 1R 3aT)istbkol 035mbHoRydckhitd 2a5) - 7- (3- { [ (2R) - 2- Car banoyl pyrrolidin-1-

yl' ] carbony phen 10b-f |l uoro- 1- fl uoronet hyl )sul fanyl] carbonyl}
-11- hydroxy(h@ gfﬁﬁﬁ@?ﬂ&Qbﬂlisézég gﬁ)ﬂmsﬂﬁlio 10a, 10b, 11, 12, 12a-t et rade

hyd b | at
?i‘R,y322‘:%%@@?%%#@%@%%%%”% A e e T e 1. 30
{L] fﬁrPQﬂ?EWkpﬂ$an§pmﬁP?ﬁlﬂdﬂhﬁﬂ&$ﬁydﬂdﬁyﬁmﬂallzaadinethyl-l-

me sul fa car hon : ,
a, 3b, 4y5 e;traﬂscaflagr%ﬁon%ﬁa[é 61@@@9?%&%@% rYEpethepearets | 6] napht ho

1, 2- d t t
ElR BaLIgbg%%%agj%égggf?%g%gg%$@§qzasﬂﬁ%géglRE%fMﬂgméhg§FB§rrol|d|n 1- yl]

Ciggoplyl }Oxpﬂﬁ?ma)fbamylmlhgﬂyl&dﬁ I Sdt %]-E{ rwge]ﬂ@d)sgﬁmuga?o?g}llol- 10b, 11,12
-10b- f 1 uor g- 11- hydr.axy-.10g, 12a- - ' 3a, , 7,10, 10a, , 11,12,
12a- tet%ﬁ&?x éﬂ%gﬂgxﬁ9ﬁfﬂﬁiig%gé¥§$ é ﬁbﬁ%ﬁ%ﬁﬁ% ﬁ?fndazol-l-yl

F'(3t2 g;) X )2/ a‘éﬁ?ag% @ahy@fo@%laﬁe%t ﬂa@ﬁﬁo F—p@-ﬁbﬂd}a%) 123 Bhethokpacetate,

- 2- Car bano rro ar
phenyl ) - 10b(iRﬁ@$égﬁéSH9deQbS11342¥b27ﬁ@- oXpétondd ) sul fanyl] carbonyl} -
g33|§§aeﬁ' PQM ewggﬁ@ﬁgnﬁg1zﬂﬁP%h}Oféoﬁ%&gﬁy@Fmbongz?1pg%%Qﬁqu%qEXdro
(1R, 3aS, 38ethB 2 0RBH4,S,710a%8); 10b(13;12{12a( 2R) - 2- Car banoyl pyrrol i di n- 1-

10yl ] carbonyl} phenyl)-10b-fluoro-11-hydroxy-10a, 12 a-di nethyl-1-
tetradecahydrocycClopenta[ 5,6 Jnaphtho[1,2- ﬂlndazol- -yl (2R)-tetrahydrofuran=2-

f
[
[
a,
f
[
P
[

carboxylate,
(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-
25 oxoethyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl cyclopropanecarboxylate,
(1R,3aS,3bS,10aS,10bR,118S,12aS)-7-(3-{[(1R)-2-Amino-1-methyl-2-
oxoethyl]carbamoyl } phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl }-11-
30 hydroxy-10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,



[ (net hyl sul fanyl)c arbonyl] -1,2,3,3 a,3b,4,5,7,10,10 a, 10b, 11, 12, 12
atetrade cahydro cyclop enta [5 , 6] naphtho [1, 2-f]indazol-1-yl prop ano
ate, (1RWa3NBHF44DaS, 10bR, 11S, 12aS)-7-(3- { [(2R) - 2- Carbarsegiippse3sd i di n- 1-
yl' ] carbonyl} phenyl)- 1- {[(cyanonethyl)sul fanyl]carbonyl}

-10b-fl uoro-11-hydroxy- 1510a, 12 a-di mgsyl -1, 2,3,3 a, 3b,4,5,7,10, 10

a, 10b, 11,12, 12 a-tetradec ahydro- cyclop enta [5 , 6] napht ho

[1,2-f]indazol -1-yl1 prop ano ate, (1R 3aS, 3bS, 10aS, 10bR, 11S, 12aS)-7-(3- {

[ (2R) - 2- Car g;g?é’,%ﬁyé ﬁ@%%i‘%ﬂ(}l{r %%S%HS)%B%’MB}LP[E‘Whﬁfe&l%gl[ﬁa&{g?f]&r%nﬁ}-

[ (fl uoronet any

- 11- hydr axyhytieexyl Ba; 1@ rdeinbthi - 1] 2+(DeBglc3tbathoy ) ph@]]10a, 10b, 11, 12, 12a-

20t et r ade cahydgo C clog eq}a {5 6!na ht ho [1,%-f]indazo|-%-¥1 prop ano
ate, 1,2,3,32,3b,4,5,7,10,10a,10b,11,12,12a-tetradeca ydrocyclopenta| 5,6 [naphtho[1,2-

(1R 3aS, | 12aS) - 743- (Cycl opent yl car banoyl ) pheny1] - 1-
{[(fluorgﬁé%%gﬁ$gﬁpggﬁy ?%arbonyl} -11- hydroxy-10a, 12 a-dinethyl- 1,2,3,3
a, 3b, 4, 5, 7, 10R.36S,8b3,009SL106R ] 11 266t fRH@cAmimpel-0 cycl op enta [ 5, 6] napht ho

1,2- f]ind -1- te, 25 i cal | t abl | t
thereor oroatisrstidcditabie fRasfiss e Bin - ORNES B TR R TR GPRATE: (1) “or
a phar nﬁqql«l{ﬁdﬁ@y‘-h()a?l@ﬁ%@t%&?l,2,@',3a,3ﬂ?43,599ﬁ0,ﬁﬁ,l@ﬁflilﬂg\%zian claim 1 which

conprises (i) reéacting a coirppound of formula ()
2010/ 11441deHhSER01dopB0GE5 4 [nephtho[ B2 fRidazolb] 51 pepardate.R , R ,R ,R and R are

25 et et RS Bl gt BRI LAk or an aei

10 oxocthyl]carbamoyl}phenyl)-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-10a,12a-dimethyl-1,2,3,3a,3b.,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl } -
11-hydroxy-10a,12a-dimethyl-7-(3-{[2-(methylamino)-2-oxoethyl]carbamoyl} phenyl)-

15 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-
oxocthyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

20  tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,5S,10aR,10b8S,118,12aS)-7-{3-[(2-Amino-2-
oxocthyl)carbamoyl]phenyl}-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-5,10a,12a-
trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

25 (1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-
hydroxy-10a,12a-dimethyl-7-{3-[(pyridin-3-ylmethyl)carbamoyl]phenyl } -
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl 1,3-oxazole-4-carboxylate,

(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Fluoromethyl)sulfanyl]carbonyl }-11-

30 hydroxy-10a,12a-dimethyl-7-{3-[(3R)-tetrahydrofuran-3-ylcarbamoyl]phenyl } -
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-

flindazol-1-yl methoxyacetate,



5 wherein n, RL, R2, X1, X2, X3, X4 andX5 are as defined in formula (I); or
(i1) when R4 represents -C(0)-Y-CH(R11)-R9 and Y represents a sul phur atom
reacti ng wocompawrd of fornmula (1V) (RL)n----L(1x5 X\ R2PCT/SEX1HB5(35&) where
n, X1, X2, X3, X4, X5, Rl, R2, R3a, R3b, R5 and R6 are as defined in
formula (1), 10 with a conmpound of formyHa (V), RO-CH(R11l )-L, where L
represents a leaving group and 11 RO and R are as defined in forrmula (1);
or (iii) reacting a compound of forrmula (VI) WO

2010/ 114471PGT/ 1 ( A AXS ggﬁ F1.X3 where n, X1, X2, X3,
X4, X5, R1, %%%ﬁ%bﬂsgi%égb%ﬁ?é&gé%f@gz e |Hg\0e in formula (1), 7.7 with
a conpounsocthyteiiamhay [pUtiy)l } - 1 BNRSro- M{f(flebronRtianvhu RBnyacarbagayldefli-ned i n

f ormul a 5and optio,nalli_rlt hereggter carrying out one or nore of the

fol | ow nég’ééoéﬁe?dmaelsz?'m%ﬂv rhip-20-EanpblH B0 Flekaddea (1) into anot her
ComPOU Bfu T ST R A1 s Torm ng
5 (1R,2R,3a8S,3bS,10aS,10bR,118,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-

10 {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-2,10a,12a-trimethyl-7-{3-[(pyridin-3-
ylmethyl)carbamoyl]phenyl}-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aS,10bR,11S,12aS)-7-{3-[(2-Amino-2-oxocthyl)carbamoyl|phenyl } -
10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-

15 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-7-{3-[(2-Amino-2-
oxoethyl)carbamoyl]phenyl}-10b-fluoro-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-
hydroxy-2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-

20  tetradecahydrocyclopenta[5,6]naphtho[1,2-f]indazol-1-yl methoxyacetate,

(1R,2R,3a8S,3bS,10aS,10bR,118S,12aS)-10b-Fluoro-1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-2,10a,12a-trimethyl-7-{3-[ (pyridin-3-
ylmethyl)carbamoyl]phenyl}-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

25 (1R,2R,3a8S,3bS,10aS,10bR,118,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
2,10a,12a-trimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

(1R,3aS,3bS,10aR,10bS,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-

30 yl]carbonyl}phenyl)-11-hydroxy-1-{[(2-hydroxyethyl)sulfanyl]carbonyl}-10a,12a-
dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,



1013. A pharnmaceutical conposition conprising a conpound of formula (1) as
claimed in any one of clains 1 to 11 or a pharnaceutically acceptable salt
t her eof iwoOasmoaieti on with a pharnmaceutical |y accept ablPeTagpuvasi3s4 di | uent
or carrier. 14. A compound of fornula (1) as clained in any one of
claims 1 to 11 or a 15pharmaceutical ly;acceptable salt thereof for use in
treating asthma, chronic obstructive pul nonary di sease or allergic

rhinitis. 15. Use of a conpound of formula (1) as clained in any one of
clainms 1 to ' I C .a0f . in the
manuf act ur e (3 ’3g§’r3r§%’?tg%{n‘en§ ? %gr’?%gssgwi'@'g%)g%tbﬁ 1H%ﬁlao m%%,[lg@ﬁlr'oni c

obst r uct iyWjearbuhyptahy)di- feamaomethgl)hfapyGedrbonyil f-i $-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl 1,3-oxazole-4-carboxylate,
5 (1R,3aS,3bS,10aR,10bS,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl } phenyl)-1-{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl 1,3-oxazole-4-carboxylate,
(1R,3a8S,3bS,10aR,10bS,118S,12aS)-7-{3-[(2-Amino-2-oxoethyl)carbamoyl]phenyl } -1-
10 {[(cyanomethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate,
(1R,3a8S,3bS,10aR,10bS,11S,12aS)-1-{[(Cyanomethyl)sulfanyl]carbonyl}-11-
hydroxy-10a,12a-dimethyl-7-{3-[(pyridin-3-ylmethyl)carbamoyl]phenyl } -
15 1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl methoxyacetate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl}phenyl)-10b-fluoro-11-hydroxy-10a,12a-dimethyl-1-
[(methylsulfanyl)carbonyl]-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
20  tetradecahydrocyclopenta[5,6naphtho[1,2-f]indazol-1-yl cyclopropanecarboxylate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-1-{[(cyanomethyl)sulfanyl]carbonyl}-10b-fluoro-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclo-
penta[5,6]naphtho[1,2-f]indazol-1-yl cyclopropanecarboxylate,
25 (1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[1,2-f]indazol-1-yl cyclopropanecarboxylate,
(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
30 yl]carbonyl}phenyl)-10b-fluoro-11-hydroxy-10a,12a-dimethyl-1-
[(methylsulfanyl)carbonyl]-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,
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(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-1-{[(cyanomethyl)sulfanyl]carbonyl}-10b-fluoro-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-f]indazol-1-yl methoxyacetate,

(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-11-hydroxy-1-{[(2-hydroxyethyl)sulfanyl]carbonyl } -
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl}phenyl)-10b-fluoro-11-hydroxy-10a,12a-dimethyl-1-
[(methylsulfanyl)carbonyl]-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-1-{[(cyanomethyl)sulfanyl]carbonyl}-10b-fluoro-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydro-
cyclopenta[5,6]naphtho[1,2-f]indazol-1-yl propanoate,

(1R,3aS,3bS,10aS,10bR,11S,12aS)-7-(3-{[(2R)-2-Carbamoylpyrrolidin-1-
yl]carbonyl} phenyl)-10b-fluoro-1- {[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-
10a,12a-dimethyl-1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-
tetradecahydrocyclopenta[ 5,6 naphtho[ 1,2-f]indazol-1-yl propanoate,

(1R,3a8S,3bS,10aR,10bS,11S,12aS)-7-[3-(Cyclopentylcarbamoyl)phenyl]-1-
{[(fluoromethyl)sulfanyl]carbonyl}-11-hydroxy-10a,12a-dimethyl-
1,2,3,3a,3b,4,5,7,10,10a,10b,11,12,12a-tetradecahydrocyclopenta[ 5,6 Jnaphtho[ 1,2-
flindazol-1-yl propanoate,

or a pharmaceutically acceptable salt thereof.

12. A process for the preparation of a compound of formula (I) or a pharmaceutically
acceptable salt thereof as defined in claim 1 which comprises

(1) reacting a compound of formula (II)
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uy
. 3a _3b 4 5 6 . .
wherein R™ ,R" ", R, R" and R are as defined in formula (I), with a compound of

formula (IIT) or an acid addition salt thereof

NH-NH,,
R X'=
( )n)?,\ X5
\\X3,\XL£‘\R2
(11D)

wherein n, Rl, R2, Xl, X2, X3, X4and X5 are as defined in formula (I); or

(i) when R4 represents -C(O)-Y-CH(R1 1)-R9 and Y represents a sulphur atom, reacting

a compound of formula (IV)

(V)
where n, Xl, X2, X3, X4, XS, Rl, R2, R3a, R3b, R5 and R6 are as defined in formula (),
with a compound of formula (V), R9-CH(R1 1)—L, where L represents a leaving group and

R9 and R11 are as defined in formula (I); or

(ii1) reacting a compound of formula (VI)
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VS
R 3/\)(%COZH
X (VI)

where n, Xl, X2, X3, X4, XS, Rl, R3a, R3b, R4, R5 and R6 are as defined in formula (),

with a compound of formula (VII), HNR7R8, wherein R7 and R8 are as defined in formula
@;

and optionally thereafter carrying out one or more of the following procedures:

e converting a compound of formula (I) into another compound of formula (I)

e removing any protecting groups

e forming a pharmaceutically acceptable salt.

13. A pharmaceutical composition comprising a compound of formula (I) as claimed in
any one of claims 1 to 11 or a pharmaceutically acceptable salt thereof in association with

a pharmaceutically acceptable adjuvant, diluent or carrier.

14. A compound of formula (I) as claimed in any one of claims 1 to 11 or a
pharmaceutically acceptable salt thereof for use in treating asthma, chronic obstructive

pulmonary disease or allergic rhinitis.

15.  Use of a compound of formula (I) as claimed in any one of claims 1 to 11 or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for use in

treating asthma, chronic obstructive pulmonary disease or allergic rhinitis.



