WO 2011/ 070131PCT/ EP2010/ 069328 -1- 5- AM NO- 4- HYDROXYPENTOYL AM DES Thi s

i nvention concerns 5-am no-4-hydroxy-pentoyl am des having H 'V (Human

51 mmunodebochemoy13dYi rus) replication inhibiting propertiPes/ErP2die/opa3epar ati on
t hereof and pharnmaceutical conpositions_gonprising these conpounds.
Initially, treatnment of HV infection consisted of nonotherapy with

nucl eosi de derivatives and al though successful in suppressing viral
replication, these drugs (uAMdING-4IDIROXYRENTOXLAADESeness due to the
energence of drug-resistant strains. It becane clear that a high nmutation
rate conbi ned with raptrd—reptecation—radeH-V—aparticutarty chal |l engi ng
target for antiviral therapy. The introduction of conbination t herapy of

sever al ant*rhlbkn\éeﬁt%{l§oﬁlcéﬁp6%\fxﬁgo uhﬁr ?@ﬁé‘ééln\go bR Bav ADEIGYE AR St andard

of care is the so-cal Antl-Retr Thera
whi ch of’f erlénrampsieﬁeﬁmwmm%}ﬁeplgcae@rm dting prapereaiaﬁhee&r§i>%ﬂonrmm 3 icaI |y

i nvol ves coparmadeudasd com ayﬁd)@cxﬁmq;elsﬁlrg thekelceRipbERIsr ever se transcriptase
i nhibitors (NRTlIs or RJI)'I s respectively) with a non-nucl eosi de reverse

transcriptase inhibitor (NNRTI) or a protease inhibitor (Pl). Current
gui del i nes ]ﬁltttallamréatmbmtcnf iHI& infdotiom pynsiseziorfimenctisugly with pldeasadebi nat i on

t her apy regde'?ff%lxee\éea?d aRﬁodﬂ 'sh{:cael Tﬁlfﬁashgﬁ%sm@l}ﬁ?%&%ﬁ%sé 8@9&@8&@ e of

suppr essi ng SIS ce can ener
conpl i alfce lp$tdb¢1e¢r§ectmn®5 due teatbe beiergestronimirugraesistans stsainndt hacrms closr car ri ed

over to newhy alﬂg%{@gldnwﬂe\eb%ﬁlea,wﬂ% dtﬂ_?_ﬁlgca'tlﬂn SRMEHRWYA pdriR g, t her apy
options for tﬂ ents, erefore t Is a continued

ese drug alve er e,
need for neRHFREIRG FERY | émewgd{ﬁew tTlli‘Stm ogycien ‘st“@&ﬂ%%a“&ﬁttherill?y\)o rugs. In
p?][t i cul ar, sevrar zﬁlti-HWieg@hti ﬁﬁprbwdﬁherrapwtié d’ml’c@in%aﬂ“ﬁe vcm%ﬂmbgtaadaldtolﬁaareag e nore
e ective | ter VITr SO agalnst
Tt ared oty e hE e ARty PR Bk boulr D hind e bRE AR D, P he
currently apprafudnpswtaasievitahbippr¢ssios. HARR Btypgaly reeth e oompmetiesss
i nhi bi tors ﬁd&?etosﬁé%r ggae tid%'r@\Le éer{ratnﬁérgﬂéas%f' 191? Rﬁ‘?@érgﬁfri]ﬂ*g jneti cal

profile, in particu |b|t uce prot I ndi ng. The
present i nvispracHrelyswih mn@vcls%dﬁ WVeIge ﬁanacrlp@s%\mhrb@t@é(w& ey aof

5-ami no- 4- ﬁ%ﬁ%@(ﬁihﬂ?;ﬁ@f @il C%'ﬂi'eﬂﬁ?uﬁ@liﬂe@Qarldhf\{re’fr%pirhl(%ﬁérhﬂnre'cﬁﬁhﬁh& sih
properties. EﬁtTh ounds of i n\%entl OE ffer Lom p ﬁé&ﬁa
conpounds i P "r%‘g%“&ﬁt@ BHANNSE NI VER TR Y iredfmapfa/Adho wﬁlﬁ Boi cal

pot encyz2o | tcalgalsle bleatppfr@;smng HiNaip fohryetoathblondwelsaraisw@cy cacérstge dgatonst wi | d
type VI rus ut,. al so strain . . .

205 07013150 B TP R AR e f el iPec st i s parded s Bave
becone r esimvdptinfegedmdiadualn resukkmgvim spreotle lisetel mikdrit aptiops Mrithdse drugai ns
are referrelgdl\;egpa%mgrug or multidrug-resistant H'V strains. Thus, in one

aspect, the present invention concerns conpounds of formulae |, including 5
the stereo chemcally isomeric forns thereof, which can be represented by

f or mul a%5| f THdrdfore thBiRIih Borlfinukd nédl for n&laﬂ@bﬁé@ﬁl‘ﬁe cbﬁlbﬁuﬂ&@rtm&li\@é(i{_zedm is a
group O or nu s a
o oup of f GG druge: 18 ngr ok, (s iy nosd BB BRAARY PP torat
are more effective in terms of activity against wild type virus, but also against rnutated
strains, in particular toward mutated strains selected by the currently approved protease
inhibitors. There is a need for protease inhibitors that are beneficial in terms of their

30 pharmacokinetical profile, in particular that exhibit reduced plasma protein binding.

The present invention is aimed at providing particular novel series of 5-amino-4-

hydroxy-pentoyl amides having HIV replication inhibiting properties.

35  The compounds of the invention differ from prior art compounds in structure,
pharmacological activity and/or pharmacological potency. It has been found that they

not only are very active against wild type virus, but also against mutant strains, in



WO 2011/ 070131PCT/ EP2010/ 069328 -3- R5 and R6 independently are hydrogen,
C _4dalkyl, or halo; R7 is C1 4 alkyl or C1 4 alkoxyCl 4 alkyl; R8 is Cl
_4 al kyl wo 20m/07d13al koxyCl 4 al kyl ; each R9 i ndepemrd&riPk10i069328

C _4al kyl, cycl opropyl, trifluoromethyl,».C 4al koxy, or 5di nmethyl am no; RN
i s hydrogen, C _4al kyl, cyclopropyl, trifluoromethyl, G _4al koxy, or

di met hyl am no; R11 is hydrogen or C _4al kyl; the pharnmaceutically

accept abl e [&dﬂhﬂzircalgamaﬂ dtminanbhtthhee bmameﬁ'sxamtctabhcyoﬁmomitmbmcpremhseat es

t her eof . % 19 with an
asteri sic ( PUBRBEShicSRtiol BT BRs R Pl AR e BB o BBEE H 1 e
remai nder of the nolecule. As used hereln G 4a|ky| as a group or part of

a group defipgsingnk %'519:'?3{ Y px@&%ﬁﬁﬂ%@ﬁh&ﬁco%&h@ c&rﬁﬁd{ﬁﬁﬁ 8§fd?ﬂ1ﬁ[a9q31591981ng
radi cal s haV|n fron1 ﬁo 4 caﬁgfn at ons chh as_net ropyl ,

2- propyl3, 1t Baftegﬂoc hemigily isometigqras theaseqfpyhichcap he gﬂpreseﬂteﬁwé?r@w mong

Cl 4alkyl is Cl1_3al kyl or Cl_2al kyl; Cl1_3al kyl geflnes strai ght or branched
chai n saturated hydrocarbon radi cal s havi ng 6m 1 to 3 carbon atons;
Cl_2al kyl defines nethyl or ethyl. 20 The m "hal 0" is generic to fluoro,
chloro, bronmo or iodo, in particular to flkuoro or chloro. \Wenever a

radi cal occurs in the definitign of the compounds of formula | or in any of
25 the subgroups of conpounds of fornula | |[specified herein, said radical

i ndependently is as speC|fFeq abgve defsi ni tion of the conmpounds of
formula | or in the nore restrictled aefimtions as specified hereinafter.

It should also be noted th e’ r adthl pogi tions on any nol ecul ar noiety
used in the 30definitions ranywhere on such noiety as long as it is
chemical ly stable. For instance radical Rl may beygg.any position of the
phenyl to which it is attached. Wen any variable (e. g. hal ogen, G _4al kyl)
occurs nor eRt ﬁqmoom;@alkdkyaﬂwdmérﬁétﬁox}each definition is independent. Any
limted defjipnitions o qrradlcals specified herein are 35 neant to be
appl i cabl e TotH2°Yt “8? conpounds of fornula | as well as to any
subgroup defined or nentioned herein. Lines drawn from substituents into
ring systens indicate t at®'t he bond may be attached to any of the suitable
ring atons. WD 2011/Q70 §;E£T/E ¥V069328 -4- The pharmaceutical |y

acceptable addition s orns, t he RMds of th \ esent
invention are able ©©0 form ca enlenﬂEngguprepared using th
appropriate acids, as, for npl e, ani c @@%H h as hydrohalic
acids, e.g. hydrochloi'cf@r hydr obr o ¢ aci d, sulfurlc enlsulphurlc

nitric, phosphoric, amgg the Iikegcids; or SHrganlc aci d€ such as, for
exanple, acetic, aspartic, dodecyl-sul phuric, heptanoic, hexanoic,

ni cotinic, fppanoic, hydroxyacetlc | actic, pyruvic, oxalic, nalonic,
succi ni ¥, Biagroynedeeimulaiml i c, tartaric, citric, methanesul fonic,

et hanesul foni ¢, benzenesul fonic, p-toluenesul fonic, cyclamc, salicylic,
p-am no-salicylic, panoic, th i ke acids. Cogversely said;acid
addition salt ﬂornsygan erted into the free\base for by
treatment w Eg;éppropria e base. TNe conpou ds dorgaul a jl 6@?(5?
aci di ¢ protogs be converted dnto their pbarmageutically abl e
netal or a addition salt| fornms by treatnment w approprijate organic
and i norgani c bases. Appropriate base salt forns conprise, for 15exanpl e,
the ammonium salts, the alkali and earth alkaline netal salts, e.g. the
l'ithium sq&iyggﬁmgg§@hﬁmh magnesi um calciumsalts and the like, salts
with organic bases,” e.g. prinary, secondary, and tertiary aliphatic and
aromati c am nes §uch as net hyl am ne gethylanlne pr opyl am ne,

i sopropyl am ne, R'he four butylanln soners di met hyl am e, di et hg? am ne,

di et hanol am n PF d|| Nop |-nN yI 52 am ne,
pyrrolidine, peri di ne, |nor hoI| ri met hyl am ne, t hyl

tripropyl am ne; |nucI|H ) pyr e qui ne andiﬂéqu|n t he
benzat hi ne, N-methyl D-gl ucam ne, 2- no 2- (hydroxynet hyl ) -1, 3- ropanedlol

hydr abars ne salt’s, and salfs mnth am no aci ds such as, for exanple,
argi nine, lysine and the |like. Conversely the salt forn1can be converted by
treatnent R iP @clid into the free acid form 25 The term "pharmaceutically

accept abl e &ohwainge fm@mﬁgagtgigfponprlse hydrat es and sol vent addition

forns that the conpounds of formula I, including stereoisoneric formns
t hereof, can form Exanples of such solvates are e.g. hydrates,
alcoholates, such as et hanol ates, i.propanol ates, n.propanol ates, and the

| i ke. 30 The conpounds of fornmula | thereof nay contain one or nore centers
of chirality and may exist as stereochem cally isoneric forms. O special
|nterest are those conpounds of fornula I that are stereochenlcally pure.
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pharmaceutical ly acceptabl e sol vates thereof. Unl ess otherw se nentioned or
i ndi cated, the chem cal designation of conpounds denotes the m xture of al
possi bl e woenaaohsmi cal |y i soneric forns, said m xturesPCoOrEPadmiong2@l |

di astereomers and WO 2011/ 070131PCT/ EP20010/ 069328 -5- enantiomers of the
basi ¢ nol ecul ar structure as well as each of the individual isonmeric forns
of fornmula I, the pharmaceutically acceptable addition salts thereof, and

t he pharnaCRﬁMubeth&mdeﬁbahbhy&mgmaKhsdknbbemﬂosubstant|aIIy free, i.e.

associ at ed n rably less than 5% in particular |ess

than 2% andw Esh(g ‘%ﬁ%}éggb %CE a@Eﬁ’nan 1% of the other isomers.
StereogenlCRCQNheﬂkyhﬁ%hna xybealylior S-configuration; substituents on

bi val ent cyglch R%%Eﬁ&lnh%rls @a}aurﬂtc%rogﬁgw%ﬁu&%ewm Ghikbey, ok he cis- or

trans- conflguratlon bonds can havé an (ent gégen) or 'Z (zusanmmren)
- st er eo cheni $tP§hYlamI%5 e of the conpounds of formula | may al so exist in

their taut or¥rii gydrogen, C$yeqlayn‘ @fclﬁpr@ﬂyﬂ 6109 rofRithyeXPl_jatkiokY Yori diglt thatagfind;n t he
above fornuﬁﬁ a&; |nten @: be included within the scope of the present

i nventi on. P%?EHt “A%&htion is also i ntended to include any isotopes
of atons prtchs phdrmancutivellyl Bcceptapeladdgioofsalthvendi thy phdrimeoeut ally socaprpble,

i sot opes of nclude tritiumand deuterium and isotopes of carbon
|ncIude 13¢ Oﬂ%%%q%saaienever used her ei nabove or hereinafter, the terns
conpouHUs of formula 1", "the present conpounds”, "the conpounds of the

pr e; ent | nVW}LEEh@)@r ufd @%&gﬁﬁlrarqiagﬁren?& ér@ﬁﬁ boad %ﬁr 4R dseerllsry ( —Lftse terns
'su groups of conpou or mu gr ou en

conpounds” re@@a%”? &gn%f inkifg thab #ﬁ%@ﬁﬁ&rﬁoqpn‘@“‘gﬁ@sf@ﬁﬁmﬁﬁx%ﬁﬁ? BRiechle- any
equi valent terns, are nmeant to include the conpounds of general formula I,
or subgroup t ener a ir salts,
oo vat oo - DR e HPEIE SREMIPR ChrolERELE! of RkBHE Retines ATalt & Bvdbf or oo
her ei naf ercltahaiatls’@tbéhydmearben tﬁ@imalsdlasr'eigefmred tedchrbondependehib yedyl, of a
ist of defdpiitig pftS LRy AARI 3&@%@@ ﬁwﬁ%neﬁe%rah

conbi nati ons are 1 nc POSsSI e or

that |ead té eﬂqyéts@@ﬂwf ot kyhnizabiy] deftss piraightiay dranched,C f@ahsarﬂfate
processed iKydsdcansharddiddp RavilREout | &ad cRbOE/IHKES, ,aRal Hefnds dfctBulogr oups of
t he conpoun E of formula I or any subgroup of conpounds of fornula I
specified HEPYi n wher ei n (a) leis halo; or leL is fluoro or chloro;
which hal o (or fluoro or chloro) in particular is 35substituted in ortho

posi tion; b) 4

Cubst 1 ¢ ut eal e B Bk Ao bbb B e BB o4 Blotr
Particul ar &ldsgroups of the conpounds of fornula | or any subgroup of
conpounds of fornmula | specified herein wherein (a) R2 is a group of

formul a Further enpodi ments of the present inventiqgn are those conpounds

of fornul a Whehevshy rashcal pecuss indhe definiden olinp somaeungs of rmylal or jaBY ef n 10R5

i's hydrsgenthe siitshr&epsioF cbﬁhb@urﬁlrs o@f@rﬂ@llakl}’ép,ecﬂﬁ%d herehakgid aadicdRondcpehipetiipgen; RS
is halo or G are both hydrogen

en; or R5 d
or are. bot HEFIELivRar e ORI SroPrrRan BRI APER PET & ¢ hose
conpounds afstfioterthdefinitions asaapycifitd héreinsfibgr oups of conpounds of fornul a |
wherein in the definitions of RS and R6 15halo is fluoro or chloro, and
C _4alkyl is nmethyl. Particul ar enbodi nents of the present invention are
those conpolierildalse be roted that ghe radigalgositions sl by Balssuler meintpbindds thst

formul asgl , ddMmbtiem Mytﬂeeanwﬁae%%cm%r&y Qs B3g h$§ 1ta§crré%{1w@okta@@\rer under (a)
or (b), mherern R5.i8 n and | uoro or chloro; 20 is fluoro

e
or chioro aAREs PdicshRy re@éﬁe OTREY @Sﬁmqféwlgﬁarl tRevhigh 1t #fachedRs and Re
are both hydrogen, or R5 is chloro and R6 is quoro nDre |n partlcular
wherein RS s hydroge d is flu » RS is ch hydrogen,;
RS-1 o hyar ol A et S Mok s WD et RofiOb Rydna gih mola M ERr o1 o
and R6 is fdaiorten iRkdependentyiny dmatadaicfigitions of the radicdRespiesiffed orean amd R6 i s
met hyl . ;25 ¢ JEoNf 5;% Fformul el odi nent
concerns tngggkggﬁ%Jﬁ)géﬁ%F EF veﬁ??@ggaﬁére?nlﬁg By&% %3ﬁp of formula
subgroup defined or mentioned herein. Lines drawn from substltuents 1nto ring systems

indicate that the bond may be attached to any of the suitable ring atoms.



5 Enbodi nents of the present invention are those conpounds of fornula | or
any of the subgroups of conpounds of formula | wherein R8 is nethyl or

2- met hoxyweohyiryo7erdiwherein R8 is nethyl. 10 Enbodi nent s pofi/EPR@0pss3eNnt
invention are those conpounds of fornul .l or any of the subgroups of
compounds of formula | wherein RO is C _2al koxy or dinethylamno; or RO is
nmet hoxy or di nmethylam no; or RO is nmethoxy. 15 Enbodi nents of the present
i nventi on dfle thaaseccutogiywedsptafle hddition saltl foamns, avhictothe ichmpsuiatyrodtigs of
conmpounds o i ucture
speci fi ed reie?l{ ”1&%1?10 %@gﬂl@ t(pf e%f (?Ong/ el &b@e ﬁg&&@%ﬁgﬁ{ge}%@oﬁ&;\%n d
group R9 |sa0RQ;Lsu0hashfer exAnpe, gn@gmegmds swg as|hmd1t0ﬂ1éh¢ wuds, h-gghylipelforic s Rad

inthe fiftly lﬁzﬂfbt}réhﬂcfh%lcﬁ k%lﬁﬁlcgh&ﬁﬂufﬁ%uﬂ@ PR, %ho‘é{?lh&f& I PURSikEQLnersef or e
can be represénted as foll wher ein eac ndependent|y is CH or N

or wher &i n YgeHC Alei%SuéH as F@é@f%ﬂ@ a&%ﬂlq(awﬂéﬁ daflsrt-py/ PR G BEPHRPIC, s

G _4al koxy lﬁfxaﬁblﬁ'&h&udn@dfpmi}a?ﬁﬁ R%@ré;%ra@tlcél&hﬁé)w&ﬁc , Gix e, mydl@xite, %Qccdﬁ@,d i's
ri uor onet

Cl_4al kyl, cyc 4a| k
oyl opr opy1 TG BRIk e BT SR bRy lPisg iR SRR BSgISor opyl . or
trifluor onmuﬂfy)hzc pmmiﬂlf(ﬁﬁﬁib@dlﬁ’ﬁfd Eﬂﬂ@h@/ﬁ)@lﬁﬁﬁ)&al@yhceamho@md the like

i ndependent i it i i no.
par 1 oul ar e Eofort Q1B 600 AR o B K g O LIRS/

Roe Ci _Ual klmtyeait@emlﬁb%yawr@tewpkyl is nethyl. 5 In further enbodi ment
R4 is a group having the chem cal structure: R9a _ * V\/nerein Ais CH and
R9a is nethqoxy or dinethylam no. 10 Enbodi nents of {he pres i nvention
are those E@W&nﬁ %Ftﬁwﬂ CPntawl%%ﬁPKﬁ? PEHRISIIHGPOTHIY CI5¢ @&T%‘Sﬁnds of
formula | v;hahﬁhda:uf?dallyl a&c@takﬂahieydl pr axhinstadd@ion skt fo‘rms$yrrm‘ahyént wahe

enbodi nment conce unds in.T at_the end of
the 15 expetl ﬁoréanl if n8f%a8%cnbga5%%thoé’r“%%aes"e&? f’a“ Fms %“6 prable salts
and sol \sat e@catnlp@r d(ﬁarmnpmnm salib, dhe eibloaicdhemth a(ﬂ(ﬂmernmaltsms freetheflvhiom; non
phar maceut i ah| andhy V. 102
listed in ng)g}dn}[ p%%g% gn]&gﬁ o I nt g%éssa?lhggéeh iégl%gw fie EIQ# ﬁ% n%nbers
7, 8, 52, e¥imayy,segandagg and@ﬁzﬁlwdl ipbatisand;aseragtiq amippesuc @ﬁ @eﬁtyl‘tfﬁ]@eend of

the exanpl e&hylmiﬂédpmyrahﬁneo Iib@pfﬂ}ﬁﬁ@ﬁm@ ahd fbuﬁ@@@ﬁhﬁm Boftst émeaﬁqiylsol vates
thereof. The co s . of {? \gnerelln (Ii Og)f) of f
ot o reC BT, et e hite. AarhR e ke AR e 4B aoup i ng

an i nt eroredimihe, py&roﬂldrnlafulblpeﬂldmwmdrpholmr trowgthylemae] tiededanviat) tvigraplyl-f or nul a

11 in an aa{ang, quinuclidine, pyridine, quinoline and isoquinoline, the benzathine, N-methyl-
D-glucamine, 2-amino-2-(hydroxymethyl)-1,3-propanediol, hydrabamine salts, and
salts with amino acids such as, for example, arginine, lysine and the like. Conversely

the salt form can be converted by treatment with acid into the free acid form.

25
The term “pharmaceutically acceptable solvate” is meant to comprise hydrates and
solvent addition forms that the compounds of formula I, including stereoisomeric forms
thereof, can form. Examples of such solvates are e.g. hydrates, alcoholates, such as
cthanolates, i.propanolates, n.propanolates, and the like.

30

The compounds of formula I thereof may contain one or more centers of chirality and
may exist as stereochemically isomeric forms. Of special interest are those compounds
of formula I that are stereochemically pure. The term ““sterecochemically isomeric
forms” as used herein defines all the possible stereoisomeric forms of the compounds

35  of formula I, the pharmaceutically acceptable addition salts thereof, and the
pharmaceutically acceptable solvates thereof. Unless otherwise mentioned or indicated,
the chemical designation of compounds denotes the mixture of all possible

stereochemically isomeric forms, said mixtures containing all diastereomers and



formng reaction. The reaction conditions for this amde form ng reaction
are those 30 used to couple amno acids in peptide synthesis. Coupling
agents t O 20my07bB81used can be sel ected from PCT/EP2010/069328

N- et hoxycar bonyl- 2- et hoxy- 1, 2- di hydr oquifiol i ne ( EEDQ),

N-i sobut oxycar bony1- 2-i sobut oxy-1, 2-di hydroqui noline (11DQ,

N, NN, 1\'-tetranethyl-0- (7-azabenzotriazol-1-y1l)uronium

hexaf | uor opimastidratre of HidkTHdpic nideddrrsiraztoteeasi wall as cabDof the individual isomeric
2011/ 07013 6 -9- IS hyl anmi - i um
hexa | ior opRSbALCe Bl Tiar e oy R ALk SRR
oxy-tri s- pypheohaatutieal btresgtidne satviexdttcabsistiotplhafres, (. PyBRiatyd with less

di cycl OheXY%Q@ﬂmg{)ﬂe%ﬂﬁy (QCHhan 5%, in particular less than 2% and most preferably less
3-ethyl - 1(N, N-di net hyl ) am nopr o§t3ﬁ/l carhodiimde (EDC ), or i

1, 3-di i Sopribpy I CHsbepthas emers Jtareqroni oopigrs My dudie Hic B-r Ssqonfigneation;

1- hydroxy- dubb@nzat oh dzaleat {YdBBPartilly)saturaesdnal Rals mepyliave efiger(RMAR) or The

eact on LUl SPNUBLED il 16 BLERIEE, Bl REaT ok O 2 an

N- net hyl norsteadochenistdy N- di i sopr opyl et hyl ami ne, (the latter al so being
referred to as or Hinig's base, D PEA or D EA). Solvents that can be used

i ncl ude bipolar aprotic solvents such as DVMA, DMF or acetonitrile
hal ogentt edSame afide sempexss of fRrmulis! TP @30 cuist igtciBtauonsic femn\iusbs such as

THF. I n onepefboidi@ithot &%ﬁ@g@&%@% (EAE bbOR hAmEIR AFURi@He Mot Bt ARSI NY

triethylam ne as base |g ) npounds of forrmula | wherein R3 is,
herei n bei nythid fheaRe 8HSPIEEIAYAPI can be prepared by an uret hane
formng reaction of an internediate of fornmula Il with an appropriate

el ectrophi I .¢. carbonyl conpopnd of . f.ormula IV such as chl orof ornmate, or
o Cact ot e Eer BY b GRTR RRE T ac P Tt Aty TihicheS B ABRARL O IR &)
car bonatse. @mpoutds @hd InyZ0ti@1 POT¢ERRDL, 050@83 28 hydrogenTiheluda trgrunedidt es of
formula I'l jddidhDarkBioB6e U reRAof thdsio8E L hgoeg i n the following reaction
schene: 5 In the a%oveosgﬁerre Mor epr eseentsa a -B(ORa)2 group or a -Sn(Rb)3
group, wherein Ra represents a hydrogen or an al kyl or al kanedi yl group,

e. ?h I2 3- dLW?EﬁE&%r dsed MR ned: Ylhasida i, the RErBSendmpathdd bk ¥dmaroup«gech as
met hyl or bu

| ., PG represents a hydr rot ecting.gr,oup that. can be

el ott i vel yPIETahGRIPIEY he T eou AL er HER ey PRI Y op Rusdits br oo,

i odo or20a tterrhd, uod eimetahlgns wrinyhbgréupsfdf @ab@poundsfod fgrmgitolrp 'sugiblpepfl esent s
chloro, bro [ The triflate i n ¥ ing an
it or medt at B BFF e Geabaso B e KnSARaRBr P bEREHIE RS S 12
bromo with aquivaldit tomerrse earidalifaudethdeompenndhel genesdfioenudd [.@rbase in a
sol vent suchipagufls 6MheCOTRLNAR S odit8a] (HERNITRdis Rt RfthdiPLi] d1vitddakeari ng a
hydroxy group in turn can be prepared froman internediate Xl bearing a
prot ect ed hYdFYRYMefFoup at the position of the the group Y, follow ng the
procedusses WO 2011/ 070131PCT/ EP2010/ 069328 - 1 1 - described hereinafter

prot ect i ng BHG0H o RSLIGLE B et TE Ar B ETar e PG SHE e Slesiad

whi ch can bech éniepedienily buttofdrlsgefddfmitids, pick se fivexamhpl foaRhoyRY, anpl N a
et St P pds B AANERH alenBhded Bt (R BFNn A [ RsiER of B

benzyl at ed TRt one X s reaction i s conducted 1n an aprotie solvent such
as THF, wi tlhadtopaslecules ¢f surh ehrnigalistability ithas theylcen by pyocgsred én starsardim

bi s(trifpet aﬁhg&micaqg}&%du@g, l'ithiumdiisopropylam de at | ow tenperature,
e.g. at -78C, followed by the addition of the benzyl halide. The lactone in
the internediates X is ring-opened by hydrolysis using a 10 base such as

Li OH, NaCOH, Patické&ubgroaps alrtie ooipsSiaidy ef forSuthl @ing sibhatbuy ef e@fmpovbds &IVA,

di oxane, T anld et eﬁ. 1'1I'hi.s t}}/dr.ol ysis results in internmediates | X wherein
subsequent | §7PHE L3Peies "NFHRATEHY i s protected with a suitable protecting
group PG f(@ Réicmbd;er i tinflaorsiorghlogy; oupclshaé (@gluore psdperopid irtisular is
t-butyldi meth i r i-ke —under art-known conditions, to generate

i nter ms%: at esX%t%h#%érdrrﬁlogh%ﬁ)loﬁlgﬁ}hg‘car boxyl 15function is converted to the
cor r espondi (b} Rans @ethpry:which methosy in patjcylanis spltitued infpefe pesifiate VI 11 with
a primary amne of fornmula R2-NH2. The conditions for this reaction are as
descri bed above. Optionally R2-NH2 can be used in racemic formand the
resulting diastereoisoneric mxture of internediates VII can be separated,
e.g. by chromatography. 20 In a next step the O-protecting group in VIl is
renoved yielding internediates VI. For exanple in case of a

t-butyl di methylsilyl group use can be made of tetrabutylamoni um fluoride
(TBAF) or HF in acetonitrile. The internediates VI, which can be brono,
iodo or triflate (-0OTf) derivatives, are then subjected to a carbon-carbon

______ ~ - o o ~



-12- ligands (e.g. tri-t-butyl phospi ne,

1, 1' - bi s(di phenyl phospi no) ferrocene, tri-o-tolyl phospine or the |ike) may
be added wo 2buma@i7bisttat e the coupling reaction. Still anoPhEEPIUON6E28 eact i on
is the Heck reaction which is the reactig@n of an unsaturated halide (or
triflate) with an al kene and a base and pall adium catalyst to forma
substituted al kene. In the 5present case it involves a palladium catal ysed
cr oss- coupl Pargeliat swegroupso &ty bonpdurde ob fortnuid | @tany anlbraurt bf @ngloandsof
suitable c t . i n is Pd(PPh3)4. Suitable organic solvents
for this t?ﬁﬁg?lfal é&rl{l%({c:fﬁ%el%ﬁhﬁ}%%g t etrahydrofuran, 1,4-di oxane and

1, 2- di met ho&ﬁ/ frengrouppbframily sol vents such as benzene or tol uene, al cohol
sol vents such as nethanol or ethanol, acetonitrile, dinethylformmde, or a
m xture of these solvents. é/Eébase that can be used is an alkali metal
acetate such as potassiu etate. Remgval of the Boc N-protecting group in
V, for exanple by acidic reTrﬁant usi
hal ogenat ed sol vent su a CHZC&Z,
finally leads to inter [

15acconpl i shed by treatment “af inter nes :

a mxture of trinethylsily| chloride aag Nal in an @pproprlate sol vent e.qg.
acetonitrile, CHC13 or 12. The Boc-deprotection reactions preferably
are conduct %d at roomf enperature. The internediates of fornula Xl can
be prepared é@rWHerFWeRf’tﬁlal%WHﬁ foERwai on scheme 20 wherein Y is as

speci fied above and PGis a N-protecting group such as a BOC-group. LDA
THF, - 78C 0 o (XII1) R® '% /0701315P / EP2010/ 069328 -13- In a first

v““.\A
step, the al cohol functi om t he 2- phnekhyl al cohol XV} is oxidized to
the correspondi ng acet g-dehyd
hypochlorite in the presence of 2, 2,

weak oxidan %uch as sodi um
et rarft h eri di ne- 1- oxyl (or
TEMPO), which is a sele €/40Xi dant le// tlng al dehydas from primary

al cohols. In a next step:the acetal dehé is reacted wWith a protected
amine and with a benzene®ll finate. dtion of t he @"hus obt ai ned sul f one

XV with |actone XIV yields the | actone derivative X1, which is separated
with chiral_chroma raphyto enantjoneric pure X1, erlnthe doubl e bond
i s reduced,F r@&léﬂ%ﬁ@nm kheRraseahveRtipn e those cempqungs ofRformylajor any \wher e

appropri at eofth@@tgymtpbefb@mﬁd@asofformhﬁ Ipvepeainat i on of corrpounds accordi ng
to for

n be anpt.nge . or der er .e
cr oss- ohupl Rnly FERePTREA BEO oal FURYOR <94k BEG SHRTR Ry o o
synt heti c s@guathytend R*ihbydibgane os Bient R® stedivtiabydngdnbeambdildids VI, VI,
VIIl, I X and XI. The cross coupling can be even perforned at a | at er st age
of the synthesis, for exanple at the end of the synthesis as illustrated in
15 the f ol Fustticngmpedisrchisf shshrrasent nventignsars Biespreompaungs a& fosmalsi Iraraay above

and the crogshé hhﬁbg of@@ﬁfgmlas@pﬂﬂmhlaq%h&élﬁqn HelcHRitRAS 67 RPesH Rbove.
I nt er medi at e ar gmlf ol | ﬁ}\g\fung the procedures for the

e el
preparalclo é‘?Pr’é l%rPe dI 4350t ¢St cr oss- coupl i ng reacti on,

foll onwed by a coupl i ng reactlon to introduce the R3-CO group. BrR4 oH (1)
20 The co u R3..1s sai d
compounds et N s egrieRuPuGo by RERFR o o 08 BrBoup BT e LT e

f ormi ng r eaatyicdnhdebgmans aﬁcqrmoemdedf @rmulsfl, moludingahXtomponds wherein R*

cyanocycl Ogagwéﬁrfeﬂra%%é’lgia%r %? l% 3%% th ﬁshsul%}d'ré‘ﬁe%danhri{“l?ﬁu&%'dr ﬁ'l

reaction s he con I'S reactl on are as ESCI’I OVE

e.g. in% heRt pdhoroengterpngR Ilf’r hydspgen; Ry s W%ﬁnﬂ@m&wﬂm&m@/ 069328

-14- are both hydrogen, or R® is chloro and R® is fluoro; more in particular wherein R® is
hydrogen and R® is fluoro; R® is chloro and R® is hydrogen; R’ is hydrogen and R® is
methyl; R® and R® are both hydrogen, R’ is chloro and R is fluoro, R® is methyl and
R® is fluoro, or R® is fluoro and R® is methyl.

25
Embodiments of the present invention are those compounds of formula I or any of the

subgroups of compounds of formula I wherein R* is a group of formula



The internediates of formula Xl X can be prepared as outlined in the
followng schene: 5 P In a first step, an internediate Il is coupled with
N- pr ot ectwo 2011a0M8lL gl yci ne XXI, such as Boc-t. butyl gl yciPo&/EPR610A69328

am de-formng reaction, follow ng reactimn conditions as described above in
the transformation of Il to l-a, yielding an internediate XXII. The 10 Boc
protecting group in XXIl can be renoved under art-known conditions, as
descri bed herei nbefiorelto qﬂ%ain t he fgee am nro iﬁfer diate XI X. The
conmpounds of fornul a rein R3 is agroup,of jf ormul a:N :

2011/ 070131PCT/ Engﬁ&a 28 -15-4 Oo’ “sai cm@ii bei ng
represented by for a~l-d, can be pre d

o

b n-uret hane form ng reaction
at the end of the synthesis as illustrated in the foll ow ng reaction
schene, by condensation of an internediate of fornmula XIX with _an

appr opr i at eASurthesctmboginidnt consarisdhmgk comppandsf ghecihvention vdtekan & s aat e, or

an activat%90§ GEioRiniady! . para-nitrophenyl, or pyridyl carbonate. This
reaction is particularly suited for preparing conpounds wherein R8 is
O‘_4a|koxyC1;_4aHkyIO 4 Rl 10 The conpounds of fornmula | wherein R3is a

group of for a?WH sai d conmpounds being represented by fornmula I-e,
can be preparg¢d ejther by a coupling reaction with pyrrolidinyl acetic acid
in an am de ing reaction, follow ng reaction conditions as descri bed

above. As illustrated in the reaction scheme bel ow, the 15conpounds |-e can

al so be prepared by a two-step procedure involving first the reaction of an
| nter medi at S dfmthisld r oY REQACRLM AN OtHodS odiflo s BE RERARS ffunfobiize: ©- 0.
atertiary amne such as triethylamne, 1 n a solvent such as

di chl or onet Whaw®uPs eseAmnoygds of oFmelr dedicsties XXxi111. This reaction can e.g.
be conduct eR® isth@hyl@dk Dyméthok R8I drepResiaRiiemstigh as at 0 C,_foll owed by
strirring at roomtenperature. The internmediates XXl Il are 20t hen reacted
with pyrrolidine in the presence of a nucleophilic catalyst such as

t et r abutoy| alfmibeditenis@ditlceprogent mecitidoeare roeé esrepdungs b formuk Ihurpal af thepr ot i ¢
sol vent (e. rrQlij di-none). This reaction preferably is
conduct ed a%?%%%ﬁ??ﬁ%%@%§%§$éﬂ%5$%%I?@kﬂ%ﬁnds of fornmula | wherein R2 is

3- hydr oxychRoisdnyhlkeanondiswthyéanpneparRdis methiaxysr dooeipylamgnog or R is
3-hydroxy-4-cg&9mg@anine XXIV with a 3-arylpropionic acid XXV 5 resulting
in an internmedi ate” XXVI, using conditions as described hereinbefore for the
formati on of an am de bond. Subsequently the NH and COH functions are
protect sd ViEiBodmidetsboxyepsreRanive@ion dré fi@sé Borhphuddetioangr DOfhY of thai s
transfornatign can Pe effeéte usinqgﬁlhalogenated sol vent, such as

di chl or onet WRRLUPT A §HPoyPdS Qi REMYA T SeLdh 4" cat al yst, such as

pyri di ni unpRt slaugoesbdvinnét ehebeblhwentdCsmadfiedabovd Out ehgreiriathe frsfThe

|t i | o ' bllp@r: i 9 base,
such as n- but éﬁﬁw e %‘%%ﬂ%gﬁ%% IR R ol G0 S R RO 228
afford i nt er nedithgeouoR s Rtha thafifibrand én thetsjale gesaptR i RET oxkick stpiph ng

reacti ofy W t hharcRPE RPbErcPrestitdd Befoliyati ve XXX, as described hereinbefore,
yielding XXXI, which in turn is deprotected to XXXIl under acid conditions.

The latter corre¥ponds to an inter *8i ate 15 of formula [I, and c be

further process%d as fescribed abo to nmpeundg'of fo mul a %;A<
2011/ 070131PCx. 010/ (ﬁ%@%&\ -17- R6 R1 N= \
= &KS &(N

L N.__~ N
wherein each A independently is CH or N; or wherein each A is CH;

*

R is C}4alkoxy or dimethylamino;
R is Cj4alkoxy or dimethylamino;
25 R is Cialkoxy or dimethylamino;
R is C,4alkyl, cyclopropyl, trifluoromethyl;
R" is hydrogen, C;_alkyl, cyclopropyl, or trifluoromethyl; or R' is hydrogen, methyl,
cyclopropyl, or trifluoromethyl;



R5 R6R6 \ 7' IRW (XXV) C) 01 O coupling Ho HI -W (XXVIl) R4-M ( XXX)
cross-coupling 5R6 00 deprotection /1\1INH2 61-1 HOH (XXXIl) R1" The
conmpoundswof2ofiar7msiia | can al so be converted into each eCh@pr2day/o6es0gt i onal
group R5 1R6 o * transformation reactions. Conpounds of forrmula | wherein
R2 is OHwherein 5 one or both of R5 and R6 is chloro, bronpo, or iodo can be
converted to the correspondl ng conpounds wherein one or both of R5 and R6

i s hydr ogencadk iRibinHyendeely is 0 tdieylpeyetanesyof <alkoay arysmethglaotinas pal | adi um
on carbon. Vice versa, where one or both of R5 and R6 is hydrogen, these

conmpounds ¢ en at the 6- or. 8-.posibi Q@b d | ogenati ng
sgent  such QErRfp B BERREME T b PReges SR BT B L&k P G HReS)~ Theoe
conver si on Canlkakg o methpey it Oeallghis metbyhedi at es havi ng t he above R2
group. 5SWD 2011/070131PCT/ EP2010/ 069328 -18- Sone of the internmedi ates and
starting ra. k rcially avail abl e or
may be prggléﬁ;ﬁﬁéégggbr }nﬁég}l?#] 1§9gpo%§rh%1 gr oce urlge)ag &%”%;%I nt er medi at es of
formul a R2- NH2%herein R2 is a chromanol group can be prepared 5from a
phenol XXXII'1lin 5 synthetic steps. In a first step phenol XXXIII is
treated with 3-Bronopropionic acid, in water in the presence of a base such
as NaOH, at ‘el; at ed tenperature, such as reflux tenperature. In a second
step, the resulting 3-phenoxypropionic acid XXXIV undergoes a Fri edel
Crafts acylatkon, using oxalyl chloride and A1C13 in a solvent such as

di chl oronet hane to afford the chromanone 10 XXXV, which in turn is

brom nat ed hértin Adisoniinad ®** SulstB)xy ¢r dmbalybgenat ed sol vent, such as

di chl oro met hane to afford the bronmo chromanone XXXVI.. Reduction with a

nmet al dr| er ent,. such as. NaBH4 in rotic oI nt, such as t hanol
ot weenDC BB TBRRNOCHB BT VGt g ie IERGCHPBHE ISP L BRI 1 (Ockor b P

brono al commlbgﬂo@w dompraied gokfsrmaulkil twiercin Mbisl(malky]s bﬂ@hane&thﬂng rile and
an aqueous % |on of a 15strong acid, such as sulfuric acid, to afford
the inter ?’e oxazo line )(XXVIII, that is hydrol yzed in di luted acid at
a tenperature between 80C and 120C to afford the racem ¢ 4-am no chromanol
of the fornDhacndodiXeBaioncenathicromphndsenell 0Z asicba Bapal attbdendotthe

correspandi ng . GRARL] aﬂ? 'irﬁcl&ﬁ#]g? ngﬁnMQMaﬁg Qgéetlﬁa%ﬂisal@ Ued cﬁ§ates thereof

chr omat ogr g y usin tronary di ast er eoner sal t
formation 2 @gﬂwglaaﬁmbpdln@at ¢0}109@§ éheoﬁr@afﬁrre @tmmlaa@actquécalbfs@mtﬁée éfétélnt,

such as mang@lso&atG) & th@tompudds ke 162 1RRQ in Table 1.

Of particular interest are the compounds with numbers 7, 8, 52, 67, 91, 93, 96, 101 and
20 102 listed in the table at the end of the examples including the pharmaceutically

acceptable salts and solvates thercof.

The compounds of formula I wherein R is a group of formula:

j/\HTOfORS *J\HEXCN J\HKNQ

said compounds being represented by formula I-a can be prepared by coupling an

25

intermediate of formula II with a carboxylic acid derivative of formula III in an amide
forming reaction. The reaction conditions for this amide forming reaction are those

30 used to couple amino acids in peptide synthesis. Coupling agents that may be used can
be selected from N-ethoxycarbonyl-2-ethoxy-1,2-dihydroquinoline (EEDQ), N-iso-
butoxycarbonyl-2-isobutoxy-1,2-dihydroquinoline (IIDQ), N,N,N,N'-tetramethyl-O-
(7-azabenzotriazol-1-yl)uronium hexafluorophosphate (HATU), benzotriazole-1-yl-



Br ORS OH. )-L OHftll OH0 RGR6 R- 0 R5\Br Br 2 o R 6

)00(111) 00(1V) 000/ ) ( XXVI 4- Am no- chromanolXXXl X can be hal ogenat ed at
the 6- orw®-2puogi7vi3en, e.g. with N-chl orosuccini m de, toPafifereaobes2s
correspondi ng 6- or 8-halo substituted 4g.am no25chromanols. WO

2011/ 070131PCT/ EP2010/ 069328 - 19- The internmedi ates of fornula

R2- NH2whi ch arecan be prepared from 6, 7-di hydr o- 5H benzo[ b] t hi ophen- 4- one
by int rOduodmgtria-(hymhth)ydgﬁhirgb-q)hmphbmihm hexafluorophosphate (BOP), benzotriazol—l-yl-

(+)-(8, 8 di gﬁﬁg{p}ﬁ' ?pLho}] Eﬁ(hé&ﬁ%fogh&'épﬂ?ﬁe 51%1%6? VR4 fc% f a base

such as so such as THF, at

| ow t enper aftaub%illns s(REChS- etfn@d( Mlm@thbl)fgnmprqwlcﬂlfbedllmm@ﬂcéh oo the

corresponding. dh%&%&qurﬂ@dl?ﬁlﬁhé M%ht&@sﬂn@ﬁﬂ@é(dd&ﬁdfo%ydrﬁﬂb RehyidfoxRy T i di ne, and
the oxine is reduce rres ondi ng. am ne using e.g. borane in

a pol ar sol Reretriagqle (HQBHMH- lm?fa/ %Fr@)Méﬁ eTlﬁéF%é@ﬁ pEsughy 70C.

10 Cycl OheX@iﬂ@hctalehﬂﬁe pfesérie ofarbasy, rm@ﬁrilcmﬂ dn ddifc bmmn&pamtimaaﬂ st eps
from3-(R)- ohexan |rst

Cbral vest by EREL w e ATRD ARGk Dpctahiubelt %t ERsorb AfTaRhE, BhdhusTor an

aci d cat al ydsq basngtefasp-tb @b neHénm faani[RIPEA, dr DTRA).Sotveasspbatdiande mb¢d o
ket one XLV1iok8a0Bt Al ehtoRY sHEBRL LR AHRATDIIHbP. Qo AR hioanhydy i de and

concentrate erature room 1 nper at ur e and

50C. Thelketydregsehans ﬁuqlsasr@ﬂa@e@fnévcé ﬂféﬁfa%lmtfrﬁué]é ay EHfehronesuch as sodi um
bor ohydr i desmbddidentadhe RBEplinG et M8 corttEd AsthnEANaNRingaticthRMihesper at ur e,

to afford the nllé al cohol "XLVI1. Reduction to the amno alcohol XLVIII is
achi eved b aﬁ?/H‘r &@:nol ysis in the presence of Raney nickel in ethyl
acet at e. nitro reductionll/1\ R43C1 OH (XLVII 1) R

R3-COOH I

O

amide formation

Q
"~ O(ECO ’

15 Compounds of formula I wherein R® is , herein being represented by
formula I-b, can be prepared by an urethane forming reaction of an intermediate of
formula II with an appropriate electrophilic carbonyl compound of formula IV such as
a chloroformate, or an activated 2,5-dioxopyrrolidin-1-olate, para-nitrophenolate or

2-pyridyl carbonate.

i .

R I Ri I-b

20
Lg in the above scheme is a leaving group such as chloro, bromo, 2,5-dioxopyrrolidin-

1-olate, para-nitrophenolate.



WO 2011/ 070131PCT/ EP2010/ 069328 -20- conpounds and said internedi ates can
be obtained by the application of art-known procedures. For exanple,

di ast er eoWeanarwoBan be separated by physical nethods skrch/ER301906%es i ve
crystallization or chromatographic technpques, e.g. counter current
distribution, liquid chromatography and the |ike nethods. Enantioners can
be obtained 5fromracem c m xtures by first converting said racemc

m xtures with suitable resolving agents such as, for exanple, chiral acids,
t o m xt ur esTigf intbrasdietce offrnaladdlid Sir®canCiipropiiebas dlieiedahyisd ©Hbihg
separating sa%d ntﬁtures of diastereoneric salts or conmpounds by, for
exanpl e, selBENVE é??stalllzatlon or chromat ographi c techniques, ¢.g.
liquid chronatograph and the |like nmethods; and finally converting said
separated 10di ast erg orrer b&e sal ts or conpo into the cor respog

enanti omers. Purg ‘ereoc ally isoneri ornms may al so be obtdi ned from
the pure stereochestcall oméric forns of the a Ir,opri e intermedi ates
and starting matgrials, 5 V|ded t hat the'lntenﬁgﬁgﬁb I QGSJr Wi th
retention of heﬁfea+—+ﬂ&egr|uy n aFBernati ve f, separating
t he enanti om&ri %% of the cq{?f; Oof formula | afid [15 internediates

i nvol ves I|q é)chronatography /n/pa@tlcular liquid c mat ogr aphy using a

chiral stati narylphase such as_hi gh pérfornance Ilqﬁld chr omat ogr aphy or

chromat ogr aphy using supercritical carbon dioxi de. The conmpounds of fornula
| show anti-H'V properties, in particular they behave as Q@”Hﬂg pr ot ease
inhibitors. HV is the aeffiol ogi cal agent of qui red | mmune ficigency
Syndrome (AIDS) in hu and preferentiall fects human T-4 c and
destroys them or chang heir normal funct ’ paftNeul arly the

coordi nation of phe infuned$ystm Aspa resdlt, %ﬁm?ﬁﬁ Bt enl patiént has an
ever - decr easi er 0o0f T-4 cellms, h_tor eover behayeabrorin &¥.
Hence, the i&ﬁﬁhologlcalHﬁﬁfence syﬂte i 4 28"Bfsable to Co Lpfections

t h€™HI V i nf ect ed ecPP@sual |y dies oppo? uni stic
i nfections su S pneunonia, or b ncers. The conpoupgds of the invention
al so show act i/ |ty wgai nst drug- @ﬁé mul g, drugresi stang’ H V stviai ns, in
parti cul ar aéhlnstiHIV strains that have acquired resistance to 30one or

and neopl asns

nmore of theREpEIRGY rotease inhibitors, in partjcular to atazanavir,
| opi navir, &RE°¥T"¥navir.Due to their anti-H V jroperties, the conpounds
harggééutlcally acceptaMeaéE}|t|on salts and sol vates

of formula I, the
t hereof , including any er eoi soneric forns 3
treatment of indpviduals i AfEEIBH py

héreof, are useful in the

H ¥ and Eor t he prophyIaX|s of these

i nfections. gt. may be pR yreated with the conpounds
of the present H nyentt on, espeC|aIIy aon s associated with HV,

i ncl ude Al DS, _rélat ed conmpl ex ( / progressive generalized

| ynphadenopat iy _~/ WO 2011/ 070131PCT/ E 0/ 069328 -21- (PA), as well as

chronic Centr Ner yous System di seases cauged by retroviruses, such as,
for exanple V nedi ated denentia and nmultiple sclerosis. The conpounds of
the present invention may therefore be used as a nedigine agalnst 5 any of

t he above- nBribe ehave selnmen Miteprssentna pBIQR ugrawp OfﬁeS%@fTbGEﬁtﬁPsW rofioRmul a” |

may be us edre?féséﬂ’ﬂ@a d &%Mnﬁi]l%fl o@ alBRk AR E%r 2 Btuimteﬂ@ﬁtz BEftarRidiyll he
prevention o | V infecti

ﬁﬂ 0 rther i %?%@ nventhr$ rovi des a
met hod of 4% rﬁﬁreéenl%% Ys%%i?‘ﬁb%ltc AR Htp PHS bR PrévEnt i ng
humans t o sprbfeeting gmtrp vhat adn bmsfedaactweim1eae&pmahabieyeﬂdb f thefBwt groms .Y Sai d

met hod conp m ni tr t _of conmpound
o formi a Fr ot ASHR Ml PRl RS E TR el X
pharnacéUtH@Bﬂ$vﬁad@@thWM@ sviodat e thereof, or a possible stereoisoneric
formthereof, to humans. Said use as a nedicine or nethod of treatnent
conprises t i l. V1.1

ef fective tgﬁ%ogngﬁ ﬁ%&%g% P%?%Eéaggg%gﬁ% g%ﬁﬁﬁﬁﬁhﬁﬁ%ﬁ7 ﬁn Hgyﬁéhogenlc
retrovi r usdydrespgenmpt the ppsjtian of thqheongsy with ﬁttrlﬂwemerf@ﬁesalfgmnpdmn thes

conposi ti ongefAte Bf £8dskMa kttlveﬂt@ﬁ@fpt§ cﬁehlgl%lmtﬁa%b rrgheamtetlﬁéa%t&flf&%tdwx
effective %g nmount %§ a conpound of forrmula I and a.phar 8%%#%

20accept’abl RAEAE A DEArOFY SEHUPURAFD oy eew&ﬁ@@mlwwe&g ealrlﬁg@nt. on or
any subgr ougrotdbed @glirornyrds dt thicpdshload ity the ¢esupOXiSo ihwaihgakepiot&dres or s

for adm ni strati on purposes. As appropriate conpositions there nay be cited
all conpositions usually enployed for system cally 25adm ni stering drugs.
To prepare the pharmaceutical conpositions of this invention, an effective
anount of the particul ar conpound, optionally in addition salt form as the
active ingredient is conbined in intimate adm xture with a pharmaceutically
acceptable carrier, mhlch carrler _may take a wde variety of forns
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WO 2011/ 070131PCT/ EP2010/ 069328 -22- conpositions suitable for percutaneous
adm nistration, the carrier optionally conprises a penetration enhancing
agent andwonos/woidttabl e wetting agent, optionally conbi mea/BR2da10/062528 abl e
additives of any nature in mnor proporfiions, which additives do not
introduce a significant deleterious effect on the skin. Said additives may
facilitate the Sadm nistration to the skin and/or nmay be hel pful for

prepari ng tdwcrileslicednad@mbioshé¢ canvsrsiohhe&Sd tootfolowddinsa depyroteeticadiemisst er ed
in varlous

oi nt ment . ﬁm}%%f%“% ﬂ%%f: g} %J%?grgghmrpg%ﬁ%‘fs aq%‘ﬁ%ﬁ/lsg%?&spowglgha Irrr%gr stered
vi a i nhal attcowevet withdyflfogan ubt,heppesm@a@atam@t hods and fornul ati ons
enployed in the art for adm nistration via this way. Thus, in general the
conpounds o ! 6 MERGBh: KDYEI)AR W 2 AT m@aéroerh@%cﬁz%&ﬁampgs in
the form of utii’on, a suspension or a I'S-especla

advant ageou¥- Tlois fasetien ’étcén‘ﬂlrﬁéﬁdam@ﬂ@ﬁ@'ﬂcrseh’éﬂt syebpREEUWiIth 4/ bage9Losi ti ons in

l{ g Iu t 303 agehthﬁl&rnbﬂ‘s@ﬁm@ﬁ%ﬂg? f) i, @b&hﬁla&r(@r}n@tﬁsirsﬂm hRidd bylit@fundosage.
ni 0osa

as . used herein refers t i cal discrete units
sui tabl e as(%rrﬂplroar H%f‘s%ﬁ%\g R U o %%agn@‘awadla dradditipnddiquant i ty
of active itgegdiadat. Thellsuded i@dhd ditg@mediits X Reingesienatiby hﬁtralgeusmsmgaf fect

in assogj atr on wth t ar naceuti ca such
i £ Golh o8Bl 150, NRBH, oF R AL IPEREMC Rl FPUh a5 4 AREAEPL LRV
capsul es, pPMs%, dlcp@mtéFHlbamkwta@r Tt bYCEQl}’Sl& ppoks inonfeemedi2ies hX edicedih e

sol utions {ub%éﬁ%@ﬁ'&ﬂh@%oﬁ@l%ﬁ&ﬁm ik Fotec?é'&jwﬁﬁg eﬁG’r E@é’uﬁ%g}o%? Pdheseof .

Those of skil he treat ment V-1 nf ectlonvvl det erm ne
the ef f ect i @MRHOTIHR apHBErOHRSYCSS trrlémrpmémbrletsl@mlémqﬁ@rlélbﬂ@rfh,ﬁr e n

general it ﬁrﬁieﬁ@dﬂ&ﬁ@@h@&ﬁﬁt@ﬂa{o eﬁtd‘ﬁfetrrnwa@@bffbrﬁlmuml V@hﬁ&r&ﬁ?{ rom

0.01 ng/kg to rably,.frompQ.1 kg to 10
mo/ ko bedy BRI F%rrv%ﬁa@g%@egaﬁrwrgégénri ﬁd\ﬁf‘ P IIp EPIRY od dose as
two, three, mfeomedlane Vbl &itls u lpridose smate oérﬁqmumR A hecomalitsoris Horaghout t he
day. Said s r pul f-or Foexampl e,
cont ai ni ng ]%Q‘ft%% 8@65“@950%“ %I (gjttl‘t% Ngiztc%?ggg?ed iRy glé% |Pove afﬁﬁgr edi ent
per unit dd@ag@uftmgrdrlasmedrrpén@mntxttn@Qégréermdlaquéd@embe sshatathdi pigsky at i on
depends on &hemp@kiabgyl ar conpound of fornula | used, the particular
conditign being treated, the severity of the condrtron being treated, the
age, weight and general physical condition of the particular patient as

wel | as ot hidra nesdstepthedrpediectingdireumdinay 11 preipmescd xiiding ingggmediatgs M1 Ketown t o

t hos et skil'l %&r & R ctagbeoﬁfttbutﬁdfrh lﬁi%l‘l%rodﬂus'e%aﬂ?% drnt ofﬂﬁhbﬁt?l? tel;] f etct [ vte .
anpun may e or en | n. (0] e 0 e reate
subj ect and%lrlowagbﬁ @ﬁifﬁ arrla ?l&ﬂq%fﬂreﬁateﬁﬁ rter WHER €41 B ng t he
conmpounds dfrotroeiodo i &[ﬂatd: (“H(H’ﬁ) damvatﬁb@ ardAﬁbﬁﬁﬂa}écﬁ)&ilﬂ)&]dBﬁEﬂnEiaﬂﬂth{r@@93_28
-23- ef ESethou {1 e% "cjrcts%n 5%1@9 ?1? % Pﬁukl Oé]ﬁ% ﬁQ&é’ or weg%shlt %aﬁfo%rtﬁat%] n?é a?w del i nes

and are not enti on 0o any
extent. Al s@talmé (esoeddy matthi Rsin NoHr Sn@a@tysrrbr@lm:@mpimfasnclmtoss-e@upmgr al

conpounds aRgtRn3s %@Btﬂa e&ftloﬁolh%lhal £dsd VAN A& U8 BRibit g'h@ﬂe’f@d {Thus,
t he present I nvention al so rel ates to a roduct containin ﬁ%oun

of formul a {arynic agid of gyteiiges- Brnaﬁﬁrf@ba@artﬁ Brile Peeagnce of p kA Hb Yﬁﬁnds as
a combi ned é!reﬁﬁétredttéﬁ_?{lbrﬁt@fe ThowataneRssricdepamihe wse@@wgrbhs@éucuag in
anti-H V treat nme

e different drugs,ma e C edln rate
o epar bt or @b Pl bbftart gt S b SR T e R R de R RREE | ca 1y
10accept abl @swar carbomte, Pafaskinoh iphosphate etet When aminoq:gnmmolnmds;s drfﬁcultteo any known

tiret
i b tors (RAHe SRR OTEE 178 JRELIAY S URHSE MEITUUELASE 1 e
(ddQ), | ami souglimeropagig)is thy %trllm*ﬁ@rélopdmw)hlcheqwr v rStramtﬁbW(tlImybst@Ha@ avir
(ABC) , anmdoypybiryl PMRhe £Mysil aieat(AGH ré&Ate o AP PhEdiARIBRLGAYK 754,

(-)-dorg), foz e tidoxil HDP- hosp azid KP—1461
raci vir3 (psrle@gwﬁtﬂ%wmzn loradrdrégﬂgmmdﬁehhﬁlm&fg@f‘d@n pdgs an
transcri pt agglitivehPallddams cANMRE keitabsd ol tiasSutakieot Stiicteactibhdfom@isavi r enz

(EFV), nevi P T etrav r| ng TR, TMC125),
rilpivirine ﬁ%&kﬁé"?@w ﬁ%ﬁﬁ@gﬂ)&/%éﬁ?%%%ﬁ"%@é %4nd UC- 781:
nucl eot i de Pddprf3€l, (dpphsds i -rhmﬁ@@hq:nyﬂpli@splun@)fc(rfdtcm'd)sm someg:asetsearddftmualr and
its pro-drug tenofovir 20di soproxil fumarate (TDF); protease inhibitors,
e.g. ritonavir (RTV), saquinavir (SQV), lopinavir (ABT-378, LPV), indinavir
(IDVv), anprenavir (VX-478), nelfinavir (AG 1343), atazanavir (BMS 232,632),
darunavir (TMCl114), fosanprenavir (GM33908 or VX-175), brecanavir

(GW 640385, VX-385), tipranavir (PNU 140690), DG 17, 5PI 256, PPL-100 (MWK
8122), and TNC310911 ent ry 25| nh| b| tors, which corrprr se fusr on i nhi bi tors
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Exanpl es Analytical thin-layer chromatography (TLC) was performed on
silica gel 60 F254 plates (Merck) with visualization by ultraviolet,

pot assi urwpennerigemat e or phosphonol ybdi ¢ aci d. Sili cag@CTErRa01069328

chr omat ogr aphy was perforned on SuperFlash(r) (50 lam) or 5G aceResol v(r)
(35 - 45 lam silicagel cartridges. 1H Nuclear magnetic resonance (NWR)
spectra were recorded at 400 or 500 MHz. Chem cal shifts 6 are given in ppm
ref er enced ligantiefa @mettfoptydpiaapac  ITVSis@iythedylphdypirs )fenrobtme, iabitolgl-i cy i s

i ndi cat ed j f ] revicat . : i ter., br oad
il ot - Tsprigh BF s P08 ARRGHS (R he Soifhe AP yitouty 4fth, 1OT
for nultiplatcact@ptis thel Hecktraadtionsviiel BOID meetion®frae popsatedtddrhalidg(adriniBate) t he
concentr at 1 \pfih Gn hikefld MR bdie Qﬂ&ﬁﬁla@hﬁ Bat&l@@t 8 &Gk b s@sttiaRddgRdne. tihear ed

(I'R) and vibrational circular dichroism (VCD) spectra were recorded in a

0.09 mm3cel Presgnt FRsEHADVRly sifoRladivim cataypderossaplyIE bty ean anpay khangRer with a
\F;I\C/IS- 37 nod Lﬂnﬂlal@tanéaqmaﬁole.e@ ?ﬁilt&til@éh_tzﬂ arfpt tﬁf}s Iwrti@nlqig B@(@_Pnggtsjuﬁtaws ad&)u.l
S were C cted.three | TES WM one ur. Co CLI1 On | eacn. ni ess

BT B St e A SR U R AR NN i
super cri t i cabthbkystlthne aromatioso lgrmapsneh @SB&)zeconoatolivne, allqudik | Ddvaned {uch AD- H

I . Co i , i 9.0
CCantbr dgoshr RIS tandIEACHRRRY Sttt T E Y Bibaphd S AhE-soRRR! &7
(S)-2- (Y- br@ﬁ@ﬁﬁéﬁ%}ﬂ)&%@@@a@]@lbﬁl@@{m¢ gifolirag potapppmyac§tatehy| - car bamat e
((-)-Precursor 1) Method A: WO 2011/070131PCT/ EP2010/ 069328 -25- Step

1:2,2,6,6-T i g T oT- 20 I N -1 %%In 02 eq.)
and NaBr (61%&@%53%@%&%{%&%“% gWems\?J:@g%SF@éﬁﬁbfg %Cécg}ggreun ,eFu,%? or ous
stirring totrlglugmae%twﬁl%m adadepeapted salvert sgh aNCH2Ulgma hgdroghlorig ggidgn 500
rrmtnl, tl.g ﬁligol}‘)é%ﬂomﬁﬂz?%}l'e@ds%ﬂ?ﬁt@%%ﬁgﬁe&@ﬁQQh@Bbc?gprgﬁc‘gli_&l &4l all%d'@dﬂ of ath_eousd
saturate .an 0 r.e a . .The m xture. was irre
For _appox | HEPED Y TELAY HAIRELOL TRt R e RS Bhei T of

i ndi cat ed tthiatctliyhely$ thlotidagndiNbleiniaalaphagridicsabpear.gdicetdherild] CHIChr @net hane

| ayer was s atad.» Th ) |.d C i i_et hyl
cther . The Coro i ot SRETaEL pTuboRcia Rt AGbEH bt Y on
of NaHS03 (109 and KI (4%, brine, and dried w th anhydrous sodi um

sul f at e. Aftler inteempdiateg ofrfsstnubf Xk ¢y begireriarddess 1o tlrbefo llowmguradtespheme

t enper ag ur ) : L.t . 1] P

di chl o?%)nef\ﬁgﬁél ‘(’%gs%%s;)e%}\ggd %@Zﬁ ag% ?g}ulgﬁll\gwrogéc}tt ]Pé g?tlr%U$ fﬂéﬁi?\se%t]gésdt grp? v p'St ep

2: A mxture of the dichl oronethane sol ution of al dehyde 1-2 (460 mmol, 15
1.0 eq.), tert-butyl carbamate (107.8 g, 920 mmol, 2.0 ec sodi um benzene
sulfinate (151.0 9, 920 mmol, 2.0 eq.) angpGormc acid 3 g, 920 mol ,
2.0 eq.) in a mxture of met hapol (250 rﬂc)o ﬂnd wat er (508
at 40C for 24 @ &Pgacti gnas nonitored by TLC). Thé reaction nixture
was cool ed to roam t EAPEP at Thé&oqieR fenzeprysyiinele pi t abe-nwas filtered of f,
washed with water and di ethyT ether, and dried 20 Gndels educed pressure to
afford 150 g (A% starting from Internediate 1-1) of—knht8rnedi ate
(rac)-1-3. Stgg 3:To a m xt#re of diisopropylam ne g, 250 mol, 1.1
eq.) in dry tet medrofuraﬁ’ (THF; 100 nL) was added‘®@Fopwi geqybutyllithium
(100 nL of 2.5 solution, 280)mmol, 1.1 eq.) at -78C under fn rogen. The

m xture was allowed to 25 warmto roomtenperature and stirr dé,&tgroom

tenperature for 30 mnutes. The mi xture was re-cool ed tidDA 78 a
solution of 2(5H)-furanone (21 g, 250 mmol, 1.1 eq.) FHF drgecTHE (&P nl)
was added dropwi se. Wter stirring for another 20 m nutes aty-78C, the
reaction mxture wag transferred to a splution of Internediate (rac)-1-3
(100 g, 227 mol 0 eq.) indry T 00 nL) at -78C. The Iting

m xture was stirr 30 fQpqRRgt her 2 nut @8, @boardife A sat ed aqueous
NaHCO3 sol ution Wwas added dropwi se t0 the reaction m xture ay—=40C,

extraction was done with ethyt acetate. The conbi ned organi ¢ phases were
washed wi t h/a>pat WNHatced aqueous%@jw&ol ution and bri ggg wi th My504
and concent nated under vacuum resulting residue wa shed With a

di ethyl eth /[ met hanol (10: l)om'xture and dried to af 40 g of
35(rac)-1-4. The nother |iquid was gypporated to dryness, the(Xigsulting
resi due was %Uri fied by preparative high-performance |iquid chromatography
(HPLC) to afford 10 g of (rac)-1-4. In total, 50 g (58% of the racemc
product was obtained. WD 2011/070131PCT/ EP2010/ 069328 -26- Step 4: The
racem c mxture (rac)-1-4 was separated via preparative supercritical fluid
chromat ography (SFC) on a Chiral pak Daicel (r) AD-20 | am columm (50 x 300
mm nobil e phase: isocratic 30% propan-2-ol, flowrate: 130 ni/mn). The
desired (1S, 2S)-enantioner 1-4 was isolated as the second fraction with a

o~ A I 1 Y " o -, - o ~NS o~




15Method B: O Step 1l:lodine (2.2 g, 8.0 mol, 0.03 eq.) was added to a
reaction flask charged with nagnesium (79.8 g, 3282 nmml, 12.3 eq.) and THF
(2.7 L) uwwoenimi7dbrdegen. The 20 reaction m xture was healP€ll/EPe018068B2EL and
mai ntai ned at this tenperature. 4-Bronohgtene (361.4 g, 2677 mmol, 10.0
eq.) was slowly added over a period of two hours, the tenperature of the
reacti on was kept below 65C. After the addition was conplete, the reaction
m Xt ur e waslnst fimst @eb, ttlor aleohwll fiinetiom of tht Repheoethgl edoh60XEBLisandlizddeo tlmool ed i n

b h 2
R o
m xt ure ovetnhe argsendeod 2656, é{tetraé@%lnylblmeﬂdmwl owh@rtTéiMB%twm@h MSSe]@é'pYe bel ow
3C. The reagliion ggﬂe)fﬁtﬁfgealde\ﬁ@dgsof%‘tﬁ%ﬁ g)lﬁgﬁﬁf 30 gt(ﬁ/egﬁs@e’i)zt%e aéhald¥RRical | oned

to warmto room ure"and stirre m ni rym of four hours at this
t enper at’ur &ka&réact%mtﬁ Agretected emmnerad et Parea gindh &saetiyefithe sl ow
addi ti ondoftha@%mme@stﬁfoalmmwmm@dibﬁﬁ Xte ys:@dsuhe Qﬂton&'fderé@rtﬁfgl)ﬂﬂ kmmri?j was
separ at ed, was ne a tia concent rat ed, under reduce

o bosur e, HEREAI VAL hih ERS ARG Bhii, BntiofRBE BBk SOkt ARr 9o 88Rcent  at ed
under reduclsnhdpsaeslswdefmradampblxeidl bydrd &@. in Theeprpseace pf Rateg Nvas filtered of f
and washed with heptane. After drying at 45C for 16 hours, 112.2 g (W%
72% 80% yield) of crude Internediate 1-6 was obtained. Step 2: A solution
of RuClB. 3HYbereappwpgiatey therpyhthelic gepsag the prspavatier of cpmpeundspesordingete to a
sol ution of foMNahB41, (88 6e PerfdrkRa iR therdr@creBon cxhMpWatiRl crésk- c%u*a]lng rERét®on10

reaction mxth%;a was added over 30 .m.nutes to a sol ution of terrred ate
1-6 (107. 7 GMORCHILEAPE a\giiopfepecsin ghe ﬁwtlﬁ SCUEResra thejabgve pe
t enper at ur eas olihﬁtehﬁanhﬂepm JVHNE Ve Iwaﬁldgﬂl rrhedroai caupting bﬁﬂ’@@é\&hlpeﬁoumd |

conver si on wa appr ur, agueous.
sol ution Waast aa%f r‘%g% Hé %@fsi oh exa 1ﬁraethg g)oggle%uf’ 2 LFHNatrggac i on
m xt ur elswasthe drlbeving eﬁtaenbmmlieme rIaadhus @dleprltee% wrag spertifi¢d stoverendthtsrosacet one

cane out. : t Iy
stirred foy&gug[nﬁé I:Ieﬁgtédgl) gao\tmﬁlgg?ngtgg a;egarsadéﬁc}rg)%é ﬁéj‘% h{é%?[lelafﬁg%g@agg@?’w\?etser ed

of f and t hePrgpared ftleWiggsthe @ragedwics & thgpigagration temt:dl@tﬁkél By uithead af t er
filtration apg- Mﬁ%ﬁh%@:a%dﬂ" fVRWR B@Bascddlbh@girea&mﬂﬁ@ ihto dic¥ ene80-609rbuh.% 90%
90%y| el d) of crude 1nternedi te 1- Step 3: Amxture of Internediate 1-7
(67.0 g (W% 90%, 150 mol ,
eq.) in dinethylfornmam de

T0 eq. ) 20 and KHC®B (75.1 g, 750Fﬁ1’ml, 5.0
; 1200 nL) was stirred at room erature
for 20 m nutes. | odonet haR A2.6 g, 300 mmol, 2.0 eq.) was o over a
period of 20 mnutes to thg reaction mxture, the reaction m
stirred at roomt erat uee f@r seven hours After the react onomxture was

filtered over /2l jie, ~an _3a s, sol ut i RS of ammpai u s added at
such aratethatN25thetenﬁerﬁurW ow 28C. -batyl
net hyl et her ed @hd the mixture was filtere i te. The

organi c | ayer epar ated, washed with brine a ncentrated under
reduced pressu /Hept af¥lihas added to the residug, _after bhe suspensi on
was stirred fe' six hours at roomtenperature, the preci pl( ate was filtered
of f, washed with heptane and dried in a vacuum Bven at 40C for 16 hours.

50. 0 g 30 (Mt%91% 73%yield) of Internediate 1-8 was obtained. Step

4: N- Sel Bct rTltbeco(rmﬁﬁndﬂ_oﬁfbrraulmM\xémtmlmRémagroi[ﬁﬁf fot@slammol , 1. 24 eq.) was
dropwi se added over a minimumof 1.5 hours to a solution of ester 1-8 (45
g, 109 mmol, 1.0 eq.) i ry THF (900 nmL) at -65C under nitrogen. After the
reaction nmixture wagsti¥red for an extra hour at -65C, the tenperature was
raised to -35C ant¥"3581 rrcRg was continued for 30 mnutes at this
tenperature. Subsgguently an aqueous 10%citric acid solution was dropw se
added at 0 to 1 | Towed by the addition of tert-butyl nethyl ether.
After the m xture was stirred for 30 mnutes, the organic |layer WO

2011/ 070131PCT/ EP2010/ 069328 -28- was separated, washed with a saturated
aqueous NaHamcosenauniinbeingtepbesrted by formudinbe sen be migpuad by ap emndssl@rpingssur e.

The resi duech@pnRecn @l iN@Fnddath %frorﬁﬂlayklmﬁdwanséﬂwprw c&®pLa r at ed
agai n under Hf pressure, %@e crude Pro uct IHUS a Tl ash
silica fel & %ﬁﬁ@selw%mddarﬂéﬁp OVl FEAIONER N ¢ chaditio §IMIHSREHAN et her
52:1) to giareasdeOribed &%, €€ i tIRFUnsBihaiorPsAC IS0 1 as an off-white
solid. [a]2or) - 20.9 (c 1.0, MeOH) The primary am nes nentioned bel ow
were used as Precursors representing exanples of formula R2-NH2 as defi ned
her ei nbef ore. Those for which no commercial 10supply is avail able can be
synt hesi zed according to literature procedures (Precursors 2, 1l4a, 15 and

17) or through procedures described in Exanples 2 -13 (Precursors 3 -14b).
Cl (+)-Precursor 2(+)-Precursor 3(rac)-Precursor 4




R=CI (+)-Precursor 10a R=Cl (-)-Precursor 1la(-)-Precursor 12 R=Me
(+)-Precursor 10b R=Me (+)-Precursor 11b WD 2011/070131PCT/ EP2010/ 069328
-29- Exampbeo7070B3$%, 4S) - 4- am no- 8- chl or ochr oman- 3- ol (( PrTRPecnsses 3) 0
Br) LOHO1. (CO0)2Cl12, OC NaCH'OH2. Al Cl13,.1gt No- OHH20, refl uxODCM Step

1Cl Step 2 Step 5 H2504 CH3CN, 45C Na2S03 HCQAc, 70C Step 1: An

i ce-cool ed sol ution of 3-bronopropionic acid (298 g, 1.95 nol,, 51.25 eq.)
and NaOH (156 g of an aqueors 50% sol u 1.95 nol, 1.25 e033 in water
(500 nL) was added over eri od oft tes to a nlxtu mf

2- chl orophenol ([ CAS No 5 57-8]; 2 0 g, 1. 56 nol, 1.0 ur and NaCH (124
g of an aqueous 50% sol 1.56 , 0 eq.) i water/(1,L) at reflux

tenperature. Th
t hr ee hour s.R2Af
was aci dified Mit

reactlon xture mas étlrred at reflux tenp rat

- 2t O céupiDYT@mper Rt it y t Mture
a onHent at ed—agueoushyer ochl oji c |H so utbon The
precipitate | t &ed of nd washed wth t to give a’flrst crop of
acid 2-2. Thg fijltrate was extracted with di chkorenet hane, the conbined
organi ¢ phases”were sixbsequently extracted Wi gt saturat &8 NaHCO3. The
aqueous | ayer was acidified with a concentrated aqueous hydrochloric acid
solution; the precipitate was filtered off and 15 washed wth water to give

a second cr of aci.d 2- i.ng in a,vacyum ov er weekend, 112
o oSeon of T BlenBRtities b rsmylaSXn i iyl R YR RS RRERE:
2011/ 070131PCT/ EP2010/ 069328 -30- Step 2: A sol ution of acrd 2-2 (112 g, 558

nmmol, 1.0 eq.) and sone drops of 0 R
NHBoc
HO
0 0 Z 0
Xxi . RZ A NHBoc
NH> » N
coupling reagent H
; (XX)
R (m R!
R /\I—deprotection
RA ; NH;
N
H
OH
/ (XIX)
5 R!

p
In a first step, an intermediate 11 is coupled with N-protected t.butylglycine XXI, such

as Boc-t.butylglycine, in an amide-forming reaction, following reaction conditions as
described above in the transformation of II to I-a, yielding an intermediate XXII. The

10 Boc protecting group in XXII can be removed under art-known conditions, as described
hereinbefore to obtain the free amino intermediate XIX.

The compounds of formula I wherein R is a group of formula:



DMF in dichloromethane (1.5 L) was cooled in an ice bath. Oxalylchloride
(142 g, 1.12 nol, 2.0 eq.) was added dropw se, the reaction m xture was

al | oned twoOwarm70B1room tenperature and stirred overni girRCT/EPR@0®a#328&Nt was
concentrated under reduced 5 pressure. fhe residue was reconstituted in

di chl oronethane (1.5 L). Alumniumtrichloride (89 g, 670 mmol, 1.2 eq.)
was added portion wise and the reaction m xture was stirred overni ght at
roomtenperqturg. The reaction m xture was slowy poured into a cooled 1 M
hydrochl ori c jci d)sol (RS on. The | ayers were separated and the water phase
was extractedgw thy di chl oromet hane. The conbi ned organic | ayers were washed
10 with a s rated aqueous Na2CCO3 sol ution and brine, dried w th anhydrous
My504 and concentrated under reduced pressure, to obtain 104 g (102% of

de | ' Oy :
ol owly addedtt ptiouashoint Rbyele HEARY R e, T be 3Ry anfurlifafifl. ) 1aS
di chl or onet fesmmgacactien latisbhecadpé thatsymtbesings dpstrated mdhe qll@mn@@a@tmpl ete, the

resul ting ndcxiMe eoy"@)%dé{shtrl&?@f Al infc8htdXc LS NALAL KTe v&flﬂ’lran P%rlﬁlenu'[ es. The
reaction thure was cooled to r om tenp rat re, washed w asatuthEd

aqueous sodi eAHoRBHISISREGNY ognogn tswélrﬁs lQgpformate ey alActy R SHATIRIMELY:
My504, and mepepfiphatyeoripyeiay] caelsondre. Thisgeaction isPartisinglyoduidil Byt peing- 4 and

nonobr om ne_ 2- res di d in acetic acid (750 nL), and
sodlun1suIf%?@xTﬁéyﬁ?aﬁEdgﬁﬁsraﬁ5%@i§dﬁ%§1 The reaction mixture was stirred
at 70C for three 20 hours. ®he reaction mxture was cool ed to Room
tenperature and parti al | y—€vapor at ed, ter and di chl or ome’qge wer e added.

The organic | ayer was s§
Crude Internmediate 2-5
determ ned). St :

at ed and co cengrated under red
used as 9y 't he next step (Ao
. 1.7 g, 574 nnD was agded in3Zpor
sol ution of @% ter ie,e 2-5 in nethaﬁb+

m xt ure was stmrr d rgom fenmperature for 30 n1mut S.
m xture was | 1 yO"onc ted under reduce
was dil uted ethyl acetate. The organic pha s washed with brine,
dried with a dr ous ypagnesi um sul phate and co ¢gntrated UrAder reduced
pressure. TRe crude product was purified by si |ca gel colum
chromat ogr aphy 30( el uent: dichl oronet hanedi chl or onet hane / et hanol 96: 4)
to provide HRBcPn@ua8y s Bkl MhefdiRRY hﬁ%’bg{dfﬂﬁﬁuﬁr 3) of Internediate
2-6. Step 5:Co entrated sulfuric acid (1 300 mol, 2.0 eqg.) was
dropw se added tlon of Internediate 2-6 (39.5 g, 150 mmol, 1.0

pressure.
ield was

eq.) in acet |tr 80 m.). The reaction was stirred at 45-50C until no
nore startin matcerl aI s 35 present (about five hours) and then
concentrated junder reduced pressure. Water (800 nL) and acetonitrile (200

m.) were added, the reaction mixture was stirred at reflux tenperature for

two days. The, reacti m xture wa 0 Ied room

2011/ 07013 IPETIPEHAYIL DEDSIBrSE by E&fgﬂ!i% ﬁ%an PHPErs %{%ﬁerdl?yc?l?‘lﬁpélﬁﬁt hane
and basi fi eﬂéa(klkllohhm&ﬂpﬁﬂﬂﬁkmy& a8 o NAGH asimitié- ﬁﬁnﬁﬁg ﬁ@bbtionl?ollbﬁlmg-r Raction
precipitate vacuum oven
Pogi ve. 25 Mgy S o RIS B Rap P B Belol P s

separ at Bd vieanpuegak-ativgsHit @epared bhitwatspapkpr@aidos igvglvaaDirstahareactiorobi | e
phase: acetonj.t: r 3) was
i sol ated as 1ﬁﬂfe %ﬁr%ésdtla ET;I?g?:{d‘?(ﬁﬁllrl& Ee}reo(ag r%qmﬁe %néé mﬁs%\%%%% 6 ppm
1.92 (br. stema;gy Mping sgeh as tsle@lzlapﬁpe N pip 0 erltzﬁuelaas dlshlgz@r@thazlesreﬁaltma H) 4,17
(dd, J=11. Lnte@m@dlb‘[és xI1H) This lgacﬁgﬁ ca1§e . Be d&ldﬁct%mﬁé‘uallg} af log\zel"?:ern rdthre? - 23
(d, J=7.6 %‘ 1& éf 1 II\/taOH)
The abeol utsch fHs, ffOéa S 0% ﬁtrglrm% at)m?i?léem? BhiFa s aradudiney BYF
conpar i mon thén tdaeted muhqgirrorhdmatm die réepcerdi Biclaphiliz Catas0Osich aaf t er

reductive r r h t

carbon as t% %\s'lg I?Im ?nfoh (? (J)TQE fllfé/%Féggrgﬁtéag E(a%é%lgpefpr&% Jog tj{;ne%l s of
(rac)-cis- 4DMﬁ WF,NHh@hﬂ@molmdmo@)oThlﬁ (aaafcc)nmémhlxmconﬁucted at room
15(rac) - Pr %lep%{uré was prepared starting from 3-chl orophenol using the
procedures as exenplified for the preparation of (rac)-Precursor 3. 1H NWR
(400 MHz, DMSO-d6) 6 ppm 1.83 (br. s., 2 H 3.79 - 3.89 (m 2 H 4.03 -
4.12 (m 2 H 5.12 (br. s., 1 H 6.76 (d, J=2.0 Hz, 1 H) 6.90 (dd, J=8. 2,
2.0 Hz, 1 H 7.44 (d, J=8.4 Hz, 1 H 20Exanple 4: Synthesis of

(3S, 4S) - 4- am no- 6- chl orochroman-3-ol ((-)-Precursor 5) Step 2 NCS DWVF,
80C TFACI DCM rt Step 3 4-2 Step 1l:Di-tert-butyl dicarbonate (14.5 g,
66.6 nmol, 1.1 eq.) was dissolved in THF (100 nL), the solution was cool ed
to OC and stirred. (3S, 45)-4-Am no-chronman-



25 3-01 ((+)-Precursor 2) (10 g, 60.5 nmmol, 1.0 eq.) and NaHCO3 (5.1 g,
60.5 mmol, 1.0 eq.) were added simultaneously while maintaining good
stirring.wlhelwwestti on m xture was stirred at room t enp@CcatEre@ /632§ our
hours. The solvent was partially WO 2034/ 070131PCT/ EP2010/ 069328 - 32-
evaporated, water was added and the resulting m xture was extracted with

di et hyl ether. The conbined organic extracts were washed with_a 10%citric
acid solution and brine, dng4ed with MpSO4, filtered and eva Brated to
dryness to give 21 g of de carbamate 4-1. 5Step 2: The de car bamat e
4-1 was dissolved in 00 nm.) awd chl orosucci ni m d CS, 8.9 g, 66.6
mol, 1.1 eq.) was adde he reacti%okture wag stirréd gt 80C for one
hour. The reacticon m xt/ureowas cool edoto roometenperature, dilyted with

di et hyl et hergz. £t h SRburated aquedus 08 syl Ui onyan bré ne,
dried with anhydr 894 gnd ‘concert®at ed un educied pr eBsuce to give
16.3 g 10(82%«v e 4-2. Step!3: A solution
of 4- 2 (16. 3| 54.2 mml, 1.0 eq.) and triflupbacetigxgfid (TFA 124 g,
1084 mmol, 2 eg.) in dichloronmethane (100 RL) was stirred at room
terrperatureRfor one KXy . The reaction m xture was basifijed w ih a

saturated Na2CO8 sol ution and extracted wi th dichl or onet han&l e conbi ned
organi ¢ phases were 15 washed w b er.and brine, and drie ith My504.
The crude product was recrystallized fgrmethyl acetate o give 6.8 g (61%
of (-)-Precursor 5 (ee >95%. NMR ( MHz, DIVBOd6) pFBm 1.88 (br. s.,
2 H 3.79 - 3.90 (m 2 H 4.05 ( J=11.5, 25Hz 8 (dd, J=11.0,
4.8 Hz, 1 H 5.12 (br. s., 1 H 6.7 d, J=8.5 Hz, 1H) 0 (dd, J=8.7,
2.6 Hz, 1 H 7.47 (d, J= 2°3JPMEreaﬂer|L|) 20p20.7 (c 0.3 0 MeOH). Exanpl e
5. Synthesis of (3S,4S)-4-am no-8-fluorochronman-3-ol ((#)- Brecursor 6)
(rac)-cis-4-am no-8-fluorochroman-3-ol was PiRepa) ed St&ftl g
comerci al |y avail abl e 8-fluorochroman-4-one w Ko, N\S.Q?ng
@H (rac Pr ecur

The racemic m xture was separated via prepar SFC on a i ral pak
Dai cel (r) AD-H colum (30 x 250 mm nobile phas€&. isocratic 32% net hanol
(containing 0.2%isopropyl am ne) / 68% CO2, H'l ow rate: SQqnL/mn), the
desired (3S, 45)-enantioner ((+)-Precursor 6) was isolated as the first
fraction (ee > 95% . 1H NWR (400 MAz, ,DVMSO-d6) 6 ppm 1.90 (br. s., 302 H)
3.84 - 3. 92T1(erﬁ0rrz>0|q)ld&10ﬁfgﬂ{l@ialwman i3- hych@xinmqylawl ¢an %lémbe peepped, 5.5
\';'Zill?)H) 852%5F1(§bé0up$m al- Hﬁdr&( cﬁfo@handmﬁ}e@()(ﬁ/ Yrithiz, 3-dr oﬁloﬁlé a@fi’l@@(Vo 43,
o

MeOH) . The rgﬂéﬁ%tﬂ&%@%@ﬂ@ § “éﬂlﬁfcloﬁﬂﬁla?ﬁ %s:f?%ibeh aﬁnme 8 f%rstf*%g VCD.
35Exanpl e 6Gforiytidnhefsinaintflc b&fs, 85hscquattiyribe KH dndoDHdhncivasn ai@-podbtected with
+)-P 4- d
LSimg the e Blethnioh 8 cSlifnd iRty O AR SRl MR 3aRRERRLE0 o)
3. A nixt ur@ffaﬁfed(usmg)a—mlcgenatadmment mhzs)simh mmgmm@mahwm#m@gﬁza 33-
7-f | uor ochr orpagAy4! su(cﬁjasﬁ ity m&nes&f&aﬁéquegommm%bn{mndel ic acid

(26.4 g, 174 mmol; 1,0 was refluxed I n. net hanol (600 until a clear
Sol Ut off velSTBHRHIRIAS reHEInEARS XY gpd oxfrene X&Véllr?é@trs%%wﬂh a strong
crystalli Zaﬁds@%u&\/@d’ﬁ"bgm lithi@s, aﬁ@ltérﬁﬁér@@ré)mngé bétivakd o3’ @agd D5Ss @ aaskdin a 3

M S5ext t ed th et t at
M 3queous NACHSRLHULOR: UG, 8t Sl ko uas, Sext RSt et bty et Bbndget at e
concent r at ed tundbervatiedXiXe] apdessbechdranbifoee, Fichlige KXP) whichemamhiionmer i cal |y

enriched (

(br s 2 ARl Ryl e Sfjonghey MY B Ao Ht kBl 17

6.53 (dtf, J 1forrgula 31, @ndpan be fuyther acqssad!, asﬁes:rlebe abegvertp comppyndﬁ o3 (dd,
J=8.4, 7.2 {gxuk1H); 10[a]2 op +36.0 (c 0.42, MeOH).The absol ute

st er eocheni cal configuration was determ ned using VCD. Exanple 7: Synthesis
of (3S, 4S)-4-am no-6-fluorochroman-3-o0l ((+)-Precursor 8)
(rac)-cis-4-Am no-6-fl uorochroman-3-0l was prepared starting fromthe
15comerci al |y avail abl e 6-fl uorochroman-4-one [ CAS No.: 66892-34-0] using
the procedures as exenplified for the preparation of (rac)-Precursor 3.
(rac)-cis-4-am no6-fluorochroman-3-ol (7.63 g, 41.7 nmmol, 1.0 eqg.) was

di ssolved in ethanol (30 nL) while heating, (-)-(R-mandelic acid (6.68 g,
45.8 mol, 1.1 eq.) was added portion wi se and the solution was heated to
reflux tenperature. Then, heptane (6 nL) was 20 added dropw se. The forned
suspension was allowed to cool to roomtenperature and was |eft to stand
for 1 hour. Filtration gave the nandelic acid salt as a white solid which
was recrystallized fromethanol. The obtained salt was dissolved in an
agueous 2 M NaCH sol ution. The water phase was extracted with ethyl

.




organi ¢ phases were dried with anhydrous My504 and concentrated under
reduced 25pressure to give 2.0 g (269 of enantionerically enriched
(+)-Precuwear1i®7(se = 82% .1H NVR (400 MHz, DMSO d6) 6 ppmIEP2@88/064328 sS., 2
H 3.79 - 3.89 (m 2 H 4.01 (ddd, J=111%, 2.6, 1.0 Hz, 1 H) 4.06 (dd,
J=11.1, 5.1 Hz, 1 H) 5.08 (d, J=3.5 Hz, 1 H 6.69 (dd, J=9.0, 4.9 Hz, 1 H)
6.90 (td, J=8.6, 3.3 Hz, H 7.24 (dd, J=9.7, 3.2 Hz, 1 H); [a] 20D +25.8
(c 0.50, MeOH). The absol chem cal configuration was 30 determ ned
i ~(3®545R° 4- ani no- 6, 8-di f | ygr o)thr oman- 3- ol
di f1 uor ochponan- 3- S prepared
367-27-1 ngo'gl_ rocedures

((+)-PreciJrso,/ (rac)-cis-
i - di f1 uor opfiéhol

R1
m xture was arated vi acpplgar at i veN8Fg

col urm (30>H] d\”??m nobi | e phase: |$@:ra{|c 50 g)ntalnlng
i sopropyl am e) V‘§O% , flow rate: the desire

(3S, 45) - enantlone ((+)-Precursor 9) vvas |so ted as the first fr@xvion (ee
> 95% . 1H WO 2011/ p70131PCT/ EP2010/ 069328 -34- NWR (400 MHz, DMVBO d6) 6

ppm 1.92 (br. s., 3.84 -3.90 (m_2 H 4.11B¢ddd, J=11.2, 2.2, 0.8 Hz,
1 H 4.16 (dd, J= , 4.6 Hz, 1R@ ® 19 (br,=s{, 1 H 7.06 (ddd, J=11.3,
8.5 3.1 Hz, 1 H/7.14 (dm J=9. @, 1 H; f{ D=+49.7 (c 0.41, MeOH) .
The absol ute stereochemi cal confi Fati on wag det ernm ned usi VCD. 5

no- 8- chl oro- 6-f | uoroc roman 3-01

((+)- Precursor (%}I) (rac)-cirs 4 ¥ 0-6-fl uor®hr oman- 3- ol

was prepared—startrng frem 2-chl @-g- 4- ) uo |gphenol [ CAS NQoss-cdSafy 41- 4]

usi ng the procéaueresings exenplifie 10t he preparation of

(rac)-Precursor 3. The desired (SS,T}) nantiomer ((+)-Precursor 10a) was

isolated via preparative SFC on Chi ak DEKEY| (r) AD-H colum (30 x 250

nm nobil e phase: isocratic 40% nmet hanol (containing 0.6% i sopropylam ne) /

60% CO2, flow rate;s i f}’, the desired (3S, 49S) 6enantl oner R*

((+)-PrecursoR5,;L ) was i Qt ed as the flrst faﬁ\gq} on (ee > % . 1H NWR
3(br. S., - 3.91 ( H 4.15

4 Hz, 1 5.21 (br.

5 3.4, 0.9 Hz, 1 H;

1 C H‘i guration

Example 9a: S edHBoof (3S, 49

s.,lH)7.2(_d J=8.2,33.1 Hz, 7.0(dJ—
[a] 20D = +39. T . BocTh ebliefio el
was det er ni nedo H 20Exanpl e 9b: Synt he56$1 of OH
(3S, 45) - 4- am no-6-£Kuor o- 8- met hyl chroman-3-o0l ((+)- Precursor 10b)
25(rac)-ci s-4- am/no -1l SR 8- net hyl chr oman- 3- ol reﬁgﬁaﬁl starting
from comer ci alR'y ai | abr'e”’2- net hyl - 4-f | uor ophepet< 452-72- 2]
(9b-1) using a slightly nodified synthesis procedure as exenplified for the
preparation of (rac)- Precursor 3. Step 1:To a solution of NaH (9.1 g of a
60% di sper st dnthoRhlls of238niMRlcan 303 be c&fctteldl thtOMh(FRQ H?Itf)ln@ﬁong%@ drop
w se added a solution of 2-nethyl-4- fluorophenol [CAS No 25.0
g, 198 mol, 1.0 eq.) in DVF (40 nL). The suspensi on was |rred at room
tenperature for 30 m nutes and cooled again to 0C, a sol ‘ut) or of

1- chl or o- 3- hydr oxypropane (22.5 g, 238 nmol, 1.2 eq.) ?n (40 nL) was
added drop w se. The reaction was heated for two hour s ﬁOC (an

addi tional | WO.2011/ 070131PCT/ EP20 932 unt nd .

1- chl or o- 3-FRASFBRIHPDHIFARLO OIBBO‘ﬁééﬂggo a(:]o ?rﬁllngz lﬁe reactl d‘ﬁ)erelﬁ‘he
reacti ors miottewrdottast Rocmd RS it ohlmpmarmpeucaiburaebandnmelto thes added, the
wat er | ayer 1Ak ed wit t hyl nsth d al ani c phases
wer e Washedco\ﬁag% gaCOH1 (%Hsld lrel‘s%o nétl g%\t an baPl ne, "@({18 anhydr ous
MySO4 and Hl}(dmgeenn tlmmdseumjeﬁa catlyst evich repaladaim Emearbomdélcwcrsmo’thems used
as such in t; | )}, was
di ssol ved |(grllﬂtgom.):%%ﬁOrrtflgeaﬁiF1 55 059&%8%%{ )ﬁ{ é%gégi@éﬁgf% éé@a&/@%&ateagtm b

mol ., 0.1 ERoyitiehesing ey balegemating agcalivisdris bromw@mlsled%( S)prs m"rDI 2.5
eq.) wefe amﬁm)rm&&m@ﬂdwsewncﬂleﬁef*@nﬁz&sfoe&@ﬁ hRO b &ﬁfbmavaﬁﬁnfetmédleﬁés at
roomtenpera ture over nlfg addi ti onal TEMPO and BAIB may be required to
conpl ete t HEVEEBEEPBIE &R r eacti on was quenched by the addition of an
aqueous Na25203 sol ution, the aqueous phase was extracted with DCM and the
conbi ned organic |ayers were subsequently extracted with an aqueous Na2CO3
solution. After acidification with a 1 M aqueous hydrochloric acid, the
wat er phase was 15 extracted with DCM The conbi ned organic |ayers were
dried with anhydrous M504 and concentrated under reduced pressure to
afford 13.2 g (96% of Internediate 9b-3. The latter was further converted
to (rac)-cis-4-am no-6-fluoro-8-nethyl chroman-3-ol using the procedures as
exerrpl | f| ed in Exanmpl e 2. The de5| red (38 45) enant| omer ((+) Precursor

A ~1\ I T 1 o M r o, o ~ O~ o ~ N




Exanpl e 10a: Synthesis of (3S, 45)-4-am no-6-chl oro-8-fl uorochronman- 3- ol
((-)- Precursor 11l1a) (rac)-cis-4- Am no- 6-chl or o- 8-fl uor ochr oman- 3- ol

was prepawedosit@ntsiing from 4-chl oro- 2-fl uorophenol [ CASPRO/EP284869528 9]
using the procedures as exenplified for.180 the preparation of
(rac)-Precursor 3. The racemic m xture was separated via preparative SFC on
Chiral pak Daicel (r) AD-H colum (20 x 250 mm nobile phase: isocratic 40%
met hanol ( c®urh@othe gntErnkUaatscpd spytispmmaefials abOR0BEconfidomwds @tdemapbe L/ mi n) ,

rst fract gty SEADRabape dbheTH SN ind il R B8 05, e &
H)38835(br S.., 2 H 411 -4.16 (m 1 H 4.18 (dd, J=11.3, 4.3 Hz, 1H)
.22 (d, J=BpinteEmediafd) of fotmuld®N ﬁmer%m ﬁzéa%orﬁaﬂdl gr%uﬁ%aﬁ Be pljepﬁ)ed

20D32. 0 t t h t
52% er m red fi(zr%mn?gphﬁeel XX‘%HZBfls/YBt ti@,gtp%rf%%&%@g@%g%ﬁ% 'gu%%tﬁdgnl\gﬁs
f}l/gg he?I S ;Kflltl(l 3réind répﬁ,mcrwc&ﬁ WHQF r the B[ydemmmws&h@h NaOH), at OIPr ?cu[sor
rac man- o- al e startin
from 4 meth -a%d?tFﬁlBP%‘ﬁﬁ%ﬁBFh R e BB e TR RSB G or o6 s 2
exenpl i fi eoB -phenosypriopioprosmat XXXAN widegoac) FhRedsd _(Dratsracjz&hon 'ﬁtsmgrmbm c
m xture Waschffcgrg%fa%%ﬂdg ﬂp%oﬁfﬁ&'i ALV d%%rBHle%L}é am‘l)%?é c?n?

colum (30 X ase: isocratic 6%
i sopr opyfl amKK&)V. /wkgd%n@um is br%wnﬁtati éwnsbrqmpwm?uBtzm @b@@ge@ated solvent,

(3S, 49) - enaqikh Qﬁ&fchbf&hﬁﬁfaﬁ&w Ard hﬂebf)ro%%hf&ﬁ’ir@h@mi hRedulctisd whthact i on
(ee > 95%. m1.82 (br. s s, 3

2.20 (s,
H 3.84 10(119?tHI lgyl\@g Fﬁag&meauch 4 iﬁa? i a@r ¢ 9 lvigt, (SH?h a%methinqﬂgbewega (dd,
J=12.1, 2. CX)OEIZa,ndlodrﬁl tgrn@éiat(lhﬂ’ affagds thd bH)rno BBPRAIKXXVII. The bromo alcoh8. 8 (¢

0. 18, NEOFDXX%‘%I 9 ute stereo hem qa a ?m& %@% non was dFtte{lm ned using
VCD. Exanpl @ et%oe& 157" 1EASIOSySR SEHHATE T A ANRP B AR o @

((-) - Prigcursong 321)1 suth (as aelfurai &id) tAaiford-the mmﬂ@mmm&m%w theeisar ed
starting fr rQUB4R 2 the

pr ocedu?es @IZ{%&;{ P)ﬁkluté ?ﬂa@ %gg%g%t\%%ﬁl 803@%3133% recétf{r%g%?l 3 The
racem c ni XHEgraic @@@ﬁ&%@a@a of th t ¢ FrapdE XeRI&- sinichriramaagd eaibeel (r)
AD-H col lum"'sef)é?tﬁte& iR B dMesﬁBﬂGlﬂgeén@ﬁt@e?rﬁers uﬁﬁg ﬁﬁ%@wﬁ%&’ﬁaﬁ&rﬁaﬂmh aw th 0.5%

i sopropyl am

005, %) - CHARDFGEEPIY PoIrt b bRt L iy Maks Of SoNiAFGHORE T e CERBHA 1 1 act i on
(ee > 9599 . usiﬂg N\@t(cdmjz)plhﬂelbrgdaﬂm&@t% rqssplmrﬂg aftn(, Buch & madlchl) add28r (s, 3
FD377-thfrlkém2 1394(ddd J=10. 2.4, 1.3 Hz, 1 H 3.96 - 4.03

(m 1 H 5 6.58 (d J82Hz 1H)688(dd J=8.2, 2.0
Hz, 1 H) R%e(d J-B'?r OOHz RS H); a20D—- .

absol ute ste hem aI conf atl N~ @RS cﬁ )

12: Synt hemg 4S -4 5,6, 7-t te ra ydroben’:z [ b]{ hi
((+)-Precurgor 1 . HFY)" - 78C p

BH3. DM5 THF, reflux NH2 7 s \OH S (+)- ecursor 13

2011/ 070131PCTXERR2010/ 069328 -37- X&KWWp 1: A sol yhipn of XXXVI

6, 7- di hydr o- 5H benzo[ b] t hi ophen-4-one (starting material 12-1, [CAS No.:
13414-95-4]; 39 g, 256 mol, 1.0 eq.) in THF (150 nL) was added dropw se to
a mxture of sodi um bls(trlrrethyIsHyI)a de ( NHVDS; BO&Hm_ of alM
solution in THF, 3Q¥ , 1.2 eqry andd=dF |(200 9 at - 278C under argon 5

at nosphere, the re 2 Nrfed for anX 30 minutes
at -78C. A solutjo (+) - (8-8sdi canphoety+ /fony )oxa2| ridine (94
i w(s added dr, s@. After being

g, 307 mmol, 1.2 s}
stirred for two Hﬁ)urs at -78C, t (a Sjl on mxture was quenched by the
addition of an excess of acetic acid ‘&fd al Jowed to wagpggto room

t enperature. Watexxsid et hyl acetate ygikgpadded, and the water phase 10 was
separated and extracted with ethyl acetate. The conbi ned organi c phases
were dried wth anhydrous 504 and concentrated under reduced pressure.

The resi duet-waingshigingge] IXrragibe hplogetaiechaliee ¢-300-pasjtioana gt Withur at ed
wi t h hept angchf@éudéihimide, to afford the corresponding 6- or 8-halo substituted 4-amino-

25  chromanols.




the precipitate was renoved by filtration and washed with diisopropyl
ether. The filtrate was concentrated under reduced pressure, the residue
was puri fweaotyo7gisiti ca gel 15col umm chromat ogr aphy (el ueot/EPh@pioeases hept ane
/| ethyl acetate 4:6) to provide 50 g (1316% of inpure Internediate 12-2.
The crude product was used as such in the next step. Step

2: 0- benzyl hydr oxyl am ne hydrochloride (41 g, 256 nmol, 1.0 eq.) was added
to a solution of crude Internediate 12-2 (50 Q) E‘HZp ridine (500 nmL). The
20 reaction mxture was stirred at roomte‘ er weekend. The

m xture was evaporated and co-evaporated tw\ti wi th toluene. The

resi due wasTheintirwedinigedf formatarR - NHe whigheare t HE organi ccaphpecnaes! freshed
with an aq t hydr ous
V504 and. copaanis oo heoBFhopRaL e gho B, At %h.@fed*?‘jg B e

| nt er medi at@)-{(9:8glichiergra@prionbiubieay e et ke lgﬁhqpr&@%né%ﬁm a@e(smdeam of a1
M sol uti on doRiuhtibis@8mctimilyl)dmatt i89-pblanaslvastdathdx apim, %ﬁlomeﬁlpéﬁmﬂél on of

crudelntermalat i.n.TH ction.m xture was
i red ar WP &téﬁﬁ%ﬁ%eﬁ%%ﬁhﬁwﬁw 5 (e dreirgRe RS AR U e,
removed by KLHtusinIga(mbemzthyaleoxymme anp¥ridask and sheaxximp parddwdet] o ehe
distillatio r t] r ef l.ux 30

t enper at ure&lﬂ-{%&gﬁqj%ﬂ%npﬁ)‘nel 2&3101#3@1 %%0%% il yég@ﬁoolﬁédt Sﬁlﬁﬁﬁgﬁﬂ}&gs{ "Cooled in
an ice bat we@mrat}m@rmg@@eweﬂﬁecmh?@ 6us addition of water. The water phase
was saturated with NaCl and several times extragggd with

met hyl t et rahydr ¢ uran. The conki ned organic phases were dried wiilttzh

anhydr ous Mg504 Lve~al
cis/trans-i ia silica
35 gel col uny mat ogr apis 2 wethane /| 7 M
ammoni a i n net hanol 96:4), 14,8 9 was obt ai ned (40% over 3 ste s' 60% ee
(the ee was d¥ernined by |iquid chromatogrphy (LC) after ami formation
with WO 2011/070131PCT/ EP2010/ 069328 -38- (+)-(S)-nmandelic acid)).

(+) - Pr etur s@ycldigxanod amigg; ofiths farmoila XL bepn) bogaeparedmybsteps frared wi t h
(+)-(9)- mnﬁ%} ﬁleﬁ‘l?ll ch(lc;lﬁx&lonlol% anﬁ@{ steﬂ-ﬂ@e £Gtake XKDVABL Q&Qﬂbd B%%ch&m The

white solid tere trate was concentrated
obt ai ned r S8iIPEORGAY] %Cé@F%/%ttlerlq Eleté}e aﬁ‘éwe oBaP ACIH &RiahEL Sy B A-toMsiNRed and

di ssol ved Sgifoni aaldl\/lrag u@f%@oiﬁﬁﬁynﬁm RetdRIKLVNE obadiiedd @h@@@mwaﬁ aextracted

th dichl th th hyd
M504 hrd CBRAEE AT Acus R Al R e AR S E Ul by b Tty pefd S 4 01
enant i oreer i teaipbytyeed §0°C Fredats SortidiBis(reduced 86 WgmetdiHyNNR: (eﬁ@éhtj\&dzh as

JoT6. 6, 0. 400ty BRIl @%Lmzﬁb%f’oh%ﬁ‘c sGiuil, ek gy ot orflerfpf k5
2 H 6.94 (Q;fforgﬂ@ Igtrp{glco 01|-]§LVH]_E@({L@UOQ fcsthg apgino aleplyol X[Ia\fli achiewglly (c

0. 49, NEO"')hydTé@‘én@ SRR p?és%ﬁ&%l?ﬂ%?%ick@ﬁﬁfeﬂgm%’étét@” was determ ned using
VCD. 13: Synthesis of
d

(1S, 2R, 6R) 2-

dr ochl oride ((-)-Pgecursor

- 83 nol, 1-0-eq.

Ifonic acid monohydr at e (pTSA 00; N2 9 @dubtias NG, eq.)
in isopropenyh acetate (2.5 IQacwere refluxedor 6 hours at 100? After t he
reaction 20 m xture was cooled to roomtenperature, water was a J‘ed The
organi ¢ | ayer®hB8 separat ed Gh¥Mamashed with a (¥eMIr at ed aqueous NXRGUG
solution and brine, dried with anhydrous Na504 and concentrated under

vacuumto afford 530 g (90% of a 7:10 m xture of the @r:m i sonmer 13-2A
e

par a-t ol uene

and the undesired isoner 13-2B (isoneric rationis det d by 1H NWR).
This m xture was used as such in the next ste_%zU
2011/ 070131PCT/ EP2010/ 069328 -39- Step 2: The ISSHEPNc mi xt ur & 43 2A and
13-2B (106.2 g, 0.95 nol, 1.0 eq.) was dissolved in acet®d acid anhydride
(400 nL). Concentrated nitric acid (61 nmL, 0.95 nol, (;( \Qm)eq ) was added
dropwi se at such a rate that the reaction terrperatur mai nt ai ned

bet weer?30C and 40C. After the addition was conplete, the reacti on was

The compounds of formula I and most of the intermediates in the present invention

contain an asymmetric carbon atoms. Pure stereochemically isomeric forms of said



5 stirred at roomtenperature for two hours. TLC showed conpl etion of the
reaction (eluent: petroleumether / ethyl acetate 5:1, Rf = 0.4, two spots,
cl osel y) .whhelwwgasti on m xture was added dropw se to anPagEPous/06ER8Ir at ed
NaHCO3 solution (79.8 g NaHCO3 in waterp0.95 nol, 1.0 eq.). The m xture
was extracted wth ethyl acetate, the conbined organic |ayers were washed
with brine, dried with anhydrous Na2504 and 10 concentrated under vacuum
The crude promthonhdsnagl qaukmfelrmeldlbt;es sard beabtgiakbd bpthermpphmmmtfag#l@pw (el uent:

trol 9
ot or modi atb O folioxa BB, Bh@orthisSgrethn 12 b 08 p opidh bt Shep
was added i SS@ﬁ‘tlYWﬁstﬁldiZ@tlosmrwgrmt@grapm tacheidies e.g1@Bqr EaGey, 795 mm|

1.0 eq.) i ngigiputid Iﬁaﬁ'fal chfchnfobp afARENS moRBRE! Bk Smertagn beahiee
m xture was StII‘I’Ed m nhut es at roomterrperature The. mi xture. was

neut r al i3z edTHPERFCHHC ae.ﬁ@% Y Fgh RPN 3¢ Facomi Bixsres with shitable Frselineat ed
under reducg@nRrse8say, for e‘pﬁéﬁnpl’e Wil acldg do afictutRSf dlaxtetiotncresalexér act ed with

ethyl acetate. Th i, ne. a re shed with brine, dried
S D anhydro s SR SR A ainh O A RSB Rt 475 ve 51 1
m xture of ®(ﬂ¢mmmd3’rb5d|fattfecamle4sandmetcsysaﬂhmlohor ahrooholgrapBat feclepiquosr s wer e

separated v I Kk 30
<550 mm i FRAEREEkh Sy aﬂ@t@é@&%@%ﬁﬁ&%@@?%ﬁﬁ% sl TYERATE &
mL/ mi n) 10 29dlgstw«2rm)@n@$altt5|%0@l@ﬁ¢tr@a inte dreegorregnopdiggsenepiomersPus t he fir st
L;acg_' gg = %erm rn@y RRBWE o8fired frohrﬁre%u’r‘gszteéoéﬁemléﬁll%’o (m 1
2.85 (br. sSome] E% forlzrs Qgthe&apm@&itf l%te%edea%andz stygine ala%laksspw@qg' th%&%'% 4: A
sol ution Of1nﬂ63ve411r(g219a®10n§69mﬁ Wl’ﬂnietenﬂlolﬂoﬂﬂer):octh&rrﬁ&d’ﬂ}'ﬂtegiﬁ?tz&ﬁ eltdrhatde L) was

hydrogenated at_atppspheric pressure Qur s ney Ni (32
g) as catal y Ifnerﬂheé)rl%tm%al}?e {‘m n}}%f rms Hﬁe@gm@o%n )Of?? a%:a'fm%layst was

filtereth ofhicrinediyits mylol\@s illquldcnhcbrsaibgnaplm n pardcldmlmn@valyomugmm t he

filtrate at r f . The
sol vent was p rtlmﬂed Eﬁﬁ%ﬂrﬁg glrl)é%gl ﬁg\ég(ﬁ%?éedgéyﬁgldcg éﬁ%?%gaw?;te was
col | ect ed bRAroMptoRERp bHSla&ﬂlRﬁ&‘éfﬁ@a G Hexidel eum et her and di et hyl et her
to give 20.9 g (74% of(-)-Precursor 14b (ee > 95% the ee was determi ned
by LC aft erTl?cnao‘ii@pofuﬁHs”@{tibﬁﬁul‘é‘Itsﬂow anti-HIV propertles 1n particular the behave
(S)-(+)-a-nethoxy-a-trifluorgnethyl phenylacetylc orldeﬁ_ﬁ“ IX| (400 VHz,
MeOD) &2%pnihY el:'ptiade mpilytoss. BV ig thﬁr)a%wmw@sagem gfuirgd m_lma@eﬁflee@v (m 2
" 1% ;0 310&3{1&6&6 (ATE)S) in 8dmas Y préferchtiklly thf&ls hurdarOR-4(d¥lls ind‘ﬂesﬁroyﬁ %d

2011/ 070131%?3?/%!512%%6? H’é’gé]?émalzt‘g‘ tlo%ﬂ??%lﬁ’gﬁlkk?eﬁ°8€91§a§€ntagé‘e IEFB ylic acid

and car bonadysteRr dcurrsarlts an efedtedepatasat lwl andivagddsirasing nueddr ofjT Hacetlhie

i ntroducti r rci al
Suppl y i 5 T ol ot B8layD it Rl INElGR e iARMo L) LD R
procedutdes YRpkdn :cgmbatzafeamnsmﬂ ngpplasimouytthe FﬂéVpn@é@d@u@e@e@wllmb@B in
Exampl e 14 Ry suifRfic ARlorions sRheS Whork 82 imess. 19Pr ecur sor 20Pr ecur sor
21 Exanpl’e 14: Synt hesis of

(S)-2-(1-cyanocycl opr opanecar boxam dq) - 3, 3- di et hyl but anoi ¢ _acid (Precursor
22) HATU, DBrepmmpounds ofihe gnvention %@psswwégvzé@n%@&ﬁr@pﬁ@m%dmgt erature

procedur es gtigahti MOV ﬁtmm Eﬁﬁﬁﬂéﬁ@traglaﬁlst BreRtrdinkihhbnd:3. a‘ééulgad &m’g’téndmal 1.15
eq.) was added to a

ey anoy ol b sanre b sRyiNe s gdicss pdedhoe iy iy Qi’“}avé{nd
N- et hyl - N- i adpitopapipr opan- 2-am ne (DI PEA; 3.15 g, 8.13 nmmol, 1.0 eq.) in
DMF (80 nL) at -20C. The reaction mxture was stirred at roomterrperature

for one ho te ded, the, or dwith a

ot urat ed oL AEFLS ol in” (e S e AR BB ER IR, e

under WO Zeamdpt@ilé) AGdiPQT, s&ﬁmdwhagg%rMhnclnMg@eﬂ stereesssurcec fongi ve 1. 83 g

(7299 o %,Sflllﬁh next step.

Step 2: % %%P%r%}ﬁ %ﬁﬁ!{nﬁh@ tltjflﬂ%%élt F{ng : ? é&ﬁfe(étegso llllcpfoihge eq.) in

met hanol prophylax1s of these infections. Conditions that may Be prevented or treated with the
compounds of the present invention, especially conditions associated with HIV, include

AIDS, AIDS-related complex (ARC), progressive generalized lymphadenopathy



was hydrogenated at atnospheric pressure at 25C for 3 hours wwth Pd (Pd/C
109 as b5catalyst. The reaction mxture was filtered over Celite and the
filtrate woneamt7oesied under reduced pressure. The resi dRETER010069328 ed by
silica gel colum chromat ography (el uenpj. di chl oronmethane / nethanol /
acetic acid 97:2:1) to give 0.75 g (58% of Precursor 22. (It was observed
that during the execution of the above nentioned synthesis sequence,

ext ensi ve r@€Hn] asavelbas dhachit @ketnalNaeals)SyktdniNliRagé0dubddzhy rk o GHsEROFORM d)

3670 b, | o 25 ey Ey glindd Rfpentiy tho e derbi 2 00 e,

bel ow are Precursors representing exanpl es of forrrul a R4- M as defined
her ei nbef or ‘Ehartringrounds ef ths @cbsémtnn@nmzluk matyrthﬁefotd ke wyed s a qoaglpd 1men@amsact | ons.

Those faq Mﬁﬂe e mloﬁé@éoﬁlﬂ rt?ch‘?dr t@p lcglgp@%gal sBe f%Xﬂﬁahﬁﬁh

accordlng toliterature proce ures rsor y procedures
descri bed i b¢ wedipthsgnamiaghye oba qrr@ﬁi@@me%ﬁos thpreapgent BBtI@rme‘@?l)lon sNIBRdS- (\
0- Sn( nBu) 3gr{caBY) 3Sn( nBu) 3Sn( nBu) 3Sn(nBu) 3 Precursor 25Precursor

26Pr ecursor 27Precursor 28Precursor 29 Precursor 30Precursor 31Precursor
32Pr ecur sor_33Precursor 34 HO OH . WD 2011/ 070131PCT/ EP2010/ 069328 -42-
Precursor 40P BEfeissped 1iop duiGpde) Payisee s Gicknd of drsaleg i Seman4ufeurg| e 15:

gy nt hesjes <2)f7ro% brsaﬁme&bg lof ﬁre(vbﬂithtgu{wﬁa% @dl%fe} Tfﬂmﬂa245vzlendi_1 enfebiB) Ués@@d’lal%lﬂ)HV

recur sor 1thium di ut1 on,
b15 5 oy bbbl SHR bR REAR A S Slipiic o foefisuPe Sedutl A% Ut i on of
2-i sopropyl d:dmpmmti of (raotB Ne pharhsZ@ich0y 4¢ceptiblegpddBibh sattpd phatmBcemgicdllyi n dry

THE (1.3 L),& taﬁlggolvft’fﬁére b%g&glbfle%fr%{)‘]g @91‘1*5 f%%l th&’eéf %&@Hﬁéxﬁt Yok

trlbutyltlnc ori ropw se. The
reaction m Yewse medicing pomeidod of feaitaal qoynmmmhp@dmwamntt@ﬁ%rlafemeé over

about tHy eegiyudfsSof NRBIRHPORCHDE tdt oAt erc¥RadRIYRNERE M Witheﬂﬁaaw &th&d
aqueous NH401 solution and diluted with diethyl ether. The organic | ayer

was separ at & %?Blctrﬁféo‘éiﬂﬁ%t%pqc ¥H Ma% extracted with diethyl ether. The
conbi ned organic |layers were dried wth Mg504 and concentrated under

reduced pr eﬂ&%t@seﬁﬁn&%ﬁt%’rpals%l 18vidE4 80 mesit e Gak t%ﬁﬁng ?IIV:HTE% &Jn&; Méz

CHL OROFORM d 50,90

T35 (m 6 HpemoRBRedy ey aﬁ?un%O%C%nwgndff B | B ety 526, o
Hz, 1 Ho 7.&0citsble tarpr oRtikenr. sor 28 was synt hesi zed anal ogousl y t

Precursor 27 starting from 2- cycl opropylthi azol e [ CAS No. 1159821 56- 3],

but using nrpULYLLL LG .25, 8.R3RRwiol'S AU TR MEST EEARIRL 95050 - 43

2-cycl opr op;atb‘ﬁamas pwmﬁ(m],cﬂl, for1By for etlmanmetdtph ply®s@- dis@ppivpriatean- 2- y1) - pyr
idine (Pr ecébrﬁﬁ%rsiti%ﬁg there may be cited all compositions usually employed for systemically

25  administering drugs. To prepare the pharmaceutical compositions of this invention, an
effective amount of the particular compound, optionally in addition salt form, as the
active ingredient is combined in intimate admixture with a pharmaceutically acceptable
carrier, which carrier may take a wide variety of forms depending on the form of
preparation desired for administration. These pharmaceutical compositions are

30 desirably in unitary dosage form suitable, for example, for oral, rectal, or percutancous
administration. For example, in preparing the compositions in oral dosage form, any of
the usual pharmaceutical media may be employed such as, for example, water, glycols,
oils, alcohols and the like in the case of oral liquid preparations such as suspensions,
syrups, elixirs, emulsions, and solutions; or solid carriers such as starches, sugars,

35  kaolin, diluents, lubricants, binders, disintegrating agents and the like in the case of
powders, pills, capsules, and tablets. Because of their ease in administration, tablets and
capsules represent the most advantageous oral dosage unit forms, in which case solid
pharmaceutical carriers are obviously employed. Also included are solid form

preparations that can be converted, shortly before use, to liquid forms. In the



Precursor 36 A m xture of 2-cycl opropyl-6-nethylpyridine ([CAS No.:
41765-00-8];1.99 g, 514.9 mmol, 1.0 eq.), bis(pinacol ato)di boron (Pin2B2;
3.79 g, M020moD1311.0 eq.) and 4,4' -di-tertbutyl-2, 2" - pCprr2aiones3fgit bpy;
0.08 g, 0.30 mol, 0.02 eq.) in octane $25 nlL) was flushed with nitrogen.
Chl oro-1, 5-cycl ooctadiene iridiun(l) diner ([Ird(COD)]2; 0.10 g, 0.149
nmmol, 0.01 eq.) was added and the reaction m xture was stirred at 80C for 6
hours. The coagobkitions siitabler for pasutenmiue ddinmisteaoion t therpariat mpt@nalhydcmihprﬁﬂeed W th

10 dichl Or O énlg Qt?On ?\%tar%m en"f1 19(98l %Qﬂtaﬁ@%@lﬁ%’%ﬁt I§al gﬂ)n{e(ar 15

m nut es. rac tinmes), the
conbi ned or‘gélmswtafblm@émmpéammaémm THNQE PG RATORRS, W@S@mdémld’e%MC@tnt rated

under r educlﬁgo@ﬁc%%ss’tglﬁﬁéa%t gélgt%rlgus ef&c( 815%@6 sRn. Sﬁfd(jl%dﬁfvg§ﬂlﬁ %[cﬂ%@te e
| atter was used. wi thout_ further Url Precurs

synt hesi’zedA&HAIBRISIPh %lﬂlibﬁ’é(gﬁrr@éi‘ gbe gh‘iﬁfﬁ e ng ﬁh@zg%lreql compositions.

{TE'[ hyl onr | d![" Iﬁ@e [:&%ﬁ@od‘ﬂ(ibns rﬂd%ﬂoeda%i-rrﬁinstered-ﬁh&aﬁ@ud @H\ysl,‘ll geéﬁmaﬁﬁietrhdthﬁtdlﬁ%}? ed :
| Ca sSvyn ese r'res al a
L o2 ol TSRS Rras e Sirt PR 1B BorRbautss SR stesed M FROD SRR R & of

Conpound 7 ad\ﬂﬁlﬂ&iﬁﬂ ﬁi MﬁlhﬂﬁibeHB@ﬂDh@ﬁ b8 2R angldf rnBlhods and ﬂﬁrnli’lﬁﬁiel& St ep
1: A soluti r AT (100
m.) was cooﬁfh]e@g%d) = %d I%tr?%%ggm ﬁ%ﬂ? 'um [} g?e?réi th I?d dganFde 5
( LHVDS; 1068. tBe fricseft uavelltlﬂm mw@puadﬁnmﬁermﬁo tf@éursgsméhle opmp @qoyitlmSa added

slowy. Aft@gpélglomowt(gﬁ p&Wder/8C, 2-fluorobenzyl bromde (4.19 nL, 34.2
nmmol, 1.05 eq.) was added in one portion to the reaction mxture. Stirring

was continued for 90 minutes at -78C, Acetic acid (1 nL) and water were
added, the Wis@snpualipadvantageas tq forpplas the aqu@m@t%épb%rmaéeut@hw acetate

was add_ed doéhoRit Bas inCurh@segdMdsm BN b Liinthtrdfo P ML @ffirmel v fesied w th

a 10%citri id salution sat urat ed ,aqueous. NaHCO3 so I on bri ne,
dried wh @wﬁ@a%a o asoned R Rk e Byt S B et s S bl duay The
crude prod uﬂzisagmseq@hmnftlceniamyngei picdacgehed ghamnry efucanainggrdiphyalCelhtednt :

hept anehept : 3)eet 0: P 7 9 of I nt er nedi at e
17-1. Step tg%ﬁg%&g%%y&egﬂﬁ{h%#a%e&a? ffeshin a:%gsclléggﬂl]"&h he %’S‘Yrg/ﬁ 5.0 eq.)
was 15addedphaomaccytifal chuier. cﬁxanmlférqfém uuet dopage fiosmsa@ talgctp (mﬁhlldlngl 0 eq.)

i n met hanol ;62Q omek)atea_ h®1dt8a&hE@Bs, Pkt H&@dé@’%ﬁcl@eﬂ Waéds, alippRaBLLper at ure

for three hours, reaction m xtur rtially concentrat ed under
r educed®%or Saisgab! eéﬁgltpﬁ%ﬂr HEPEISIANS g1 Hledﬂ%e arzi sgeifehtsd muialeciheserE acid
solution. The white precipitate was filtered off, washed with water and

dri ed underTiyseldaf vian iifhc thdatfieit bAHEVIRRLESEw i blatlStodkt @mikOthS 8% ctwas used

as such in the next step. 2011/ 070131PCT/ EP2010 069328
3: I m dazol eaﬂe%*%négrogl, tias&zreﬁw\/\soa presengpdderqmatics Ingencrpljif i qnirot lﬁw%ﬁnaﬁ
chl ori de (4ef&étige ddR. dnaumd woukl K& em)). (lllemg\/kgddéd nigtk ggb&iy wiiglatnmote

| nt er ma%' at g {%rab% %rg{n?'(?'l gﬂrgaG 46710%&% bogl){ W%%% i m%f %]gprg%ln}tzt to The reacti on

was stirtred a e “ov Wwas added and
stirring weanoowter ﬁwgdqmmﬂ dose as two, three four or more sub-doses at appropriate

intervals throughout the day. Said sub-doses may be formulated as unit dosage forms,
for example, containing 1 to 1000 mg, and in particular 5 to 200 mg of active

ingredient per unit dosage form.
30

The exact dosage and frequency of administration depends on the particular compound
of formula I used, the particular condition being treated, the severity of the condition
being treated, the age, weight and general physical condition of the particular patient as
well as other medication the individual may be taking, as is well known to those skilled
35  inthe art. Furthermore, it is evident that the effective amount may be lowered or
increased depending on the response of the treated subject and/or depending on the

evaluation of the physician prescribing the compounds of the instant invention. The



5 liquid chromat ography-nmass spectronetry (LCVS) showed conplete
TBDVBdepr ot ecti on of the carboxylic acid. Ethyl acetate and a 10%citric
aci d sol wpanmwnvgosladded to the reaction m xture. The oPgamPeoiploeses was
separated, washed with brine, dried w th3anhydrous My504 and concentrat ed
under reduced pressure. The crude product was purified by silica gel colum
chromat ography (eluent: heptane heptane / 10ethyl acetate 7:4) to provide
3 7 g (91% cffctiptiarmohmtrengee dicatienciz+b8ve Stealerdfots ot lgyidahnaseanf @rB&otg, 8. 83

e T 9 . d (+)-Precursor 2
(1 54 g 7. @?ﬂde(ﬁi% I%Q%S%q%orm%rzéf%g%%esnélbgg %a%i‘é%@ to a solution of
Internmediate 17-3 (4.60 g, 7.36 mmol, 1.0 eq.) in DMF (70 nL). The reaction
m xt ur e wasAlse,ithe esnioaticone dme wr nwire a@bmttaémaemwaépoﬂip@umibun@'hammm um 15

fluoride (T pouz(:I; oﬁfOrmulao(fI) @an]bel\dsécpéé'g fng@lcln@ :Hﬂl:s gh%%‘run | éntloglgisg eq.)

was added the reaction mxture was st conpl ete
TBDVG- deprottel@éftsﬂ@ﬁprcrdﬂctquéfunlagéa)la?coanma@dpf &fmpiat@)c aud fy opper Bge tion of a

saturated agidamihal MLGERIBPEMhPRNAS, qsta%nfb%qtpr@ardnoﬁtfw SmuithoRg,eci pitate
was filtered off, washed with vvatgiyand dri eﬂ@(@%ﬁﬁlﬁ h vacuum The, crude

product wasSCHYALF USCRFAHAL Y ihant LY tepgent. AP ep9biied 069328
-46- Step 51nAepnrxtb q@r@aﬂiﬁlohmbﬁhm&ﬁlg% preparadod, 40 thay with. hhrimaetically0 eq. ),
Pr ecur SR)I’

et raki St FSHARYF SHAER: st SURT saffofo TRARmRay s s 1601 o, 2
eq.) and Na@@dﬁomaows wichods IalCEowdamyetsastrassﬁrlmtasomhllﬁtow(hMIS) 3.0 eq.) in

di oxane ( 30%1&) g’gn_% rcﬁgatﬂ)tsm% J(&)cﬁ') fzgfcltéﬁng(dﬂﬁgeﬁnﬁwl&o 38§ Ntahuldfne

formation CtS sh réactlon were appli e ) unaer argon.

The reacti 064419 mﬁm@té\hﬁ@ FREN %baﬁvm (PWRopmdoxayirpARLY), plypsitabing @St ur at ed
aquteogs Na2Q@84 dpkitRAbiveEA R d8d, (- THOTERBFa AR tidWS! ( ezgrﬁme@b()@ggh eg hyl
acetate c of gani c. r ro an
concentfrat ﬁﬁd‘él’dn ]ggulé‘gg %Fggggsﬁ%(% jr]rﬁeﬁge(ége?ﬁg yn?n§1 g%gged as
such in thercnext tradsepptaddishibitos: (NNRiEIs) michrasrﬁdlaamhné_@EVWawineﬁs GiRMed i n a
5to 6 MH t til
50 8 i RaLHL 00 bl RBLARARC o 1 P o0 LAREAS e

si de- produ TMERE)r BR6$9% RDBAr806h,A8K 1463 |, IRdPEA-dE7 stndriC-48 1 podiobde) . The

reaction mféw&@trm&lﬁ@% foh®sto MR@%% g”té}{o%’v@&{dﬁ oNegEBoRQ}rUt i On and
extracted with et gw]acet at e, i ned organic g%sss wer e washed W th

15 wat e?’, dFPUUONH aéﬁﬁ&ﬁpghé)r%%zlma%o%cﬁn%éﬁ?liaéﬂfe( dEAUnayE £QY)
pressure t Oofinveir CABUE3 781 PVIEAd a4 €r AV WG/ X18188), aslfiabein i n the next

step vvltho ication. Iam 43. mol, 4.0
eq.) and lf%}é{? Zan@“éé%ﬁ%i %’2%{ E‘é‘ \@&é@%&é&%@pfg}a}“radded to a
m Xt ure of (GWdESQOﬁtoeN?éd7&), breténaﬁlra(ﬁid’v%%&ﬁrés@( 3%8), (ip@Ravig, 0.69 mmol ,

118 00-) | i @ofise IHSpLaRckPOIOB U @ NaRd RACSHNT Edufyor (o hour s

at roomte erature acetate was e organlc hase was washed
with a Fat dnbfoéarswﬁ@@@omrm fusionankibilers de-2. enfinadidgi({ 1204 sifydrtisies My504 and

ol Chr oA aogier, a‘bﬁ"“ﬁ@edesﬁ{@%ﬂﬁ?%?‘éﬁé?ﬁﬁg Y et hanor

97:3) to g.%élﬁ% %93 Het%af@ﬂ%%ﬁq &r?lr%cpmceﬁfﬁ@aé EP@Y%@%P C & g&&}%ﬁund 7.

éS) Cogpmmﬂs;o%c@ﬁd fgmeg%ﬁme pitepasaprisnat d@rﬂ.ﬁsdnyagbfms@c(mgound 7. i
npounds y oun

bt it st eGRamablas R itoc @IE 424 PL BRBL ERA 1K 228, PER e Ypt Do P

proceduite adcmaser(SEEHDE SCHS% BRoW) i GSIda6pts nﬁ‘éwrc@o apdHOH- 13127%)saqdr epar ed

anal ogousl y CXR&H@QM% . & dRHFD g%)uﬁj at e daﬁ‘iéﬂééﬁeﬁ{r SSmGRMR LI Nk eRGt i on as

described in a eprotection step as

descri bed fIOYCEPEH, BNIH-48R84H panakpme, al%@Vﬁd&i/mmw@P@rrhlEm,lm Byt 47-
Exanpl e 18: (P%tmﬂ)%usmxeto@taﬁ@quﬂdt&@ofthe vi8t idtdgfdse, d .. r@Pavir INK@9188-3 R =

Boo ' 18-4.R = H.CHMROMI (330137, BMs-538158, 5-349572, ITK-656 $-247303, and
35 GS-265744.

The following examples are intended to illustrate the present invention and not to limit

its scope thereto.



5 Step 1: HATU (2.36 g, 6.22 mol, 1.1 eq.) was added to a solution of
Internediate 17-3 (3.53 g, 5.65 mmol, 1.0 eq.), (+)-Precursor 8 (1.04 g,

5. 65 mmolwo2ot/eo3) and triethylamne (1.72 g, 16.95 mPCI/EP2@0062328 i N DVF
(25 nmL). The reaction m xture was stirreq. for one hour at room tenperature.
The reaction mxture was diluted 10 with ethyl acetate and washed a 10%
citric acid solution, a saturated Na2CO3 solution and brine, dried with
My504 and cMat ed under reduced pressure to give 4.48 ¢ (96% of crude

e 3oa m AR AR (170 AR AT RS R gl ke
Pr ecur sor 3(AM€ZE 018)2ngh vmalgeﬂ(vmbar ultrayolesgpofassied| IRPABRZRNAE: @@hgspmnﬁg’hﬁﬂ)l
0.1 eq.) artrtld\l@%%)ge%(&l@n Qﬂfoﬁfato%r%hvv@da%%%&ﬁrggﬁ&@laﬁl@ (30 Frmpr ell 0

eq.) in dioxane (1 was stj.rred mnutes (fto vent the
for mati on o@“@?%l%“%’r déé.ctﬁé #bsifieaget taétﬁldg%eHﬁ% qap MBENEEHESOREShor t  as
possi bl e) U(I’NMR) spetcfr@gere redtr@ed @400 F0UIMHEr Chondidal tshER sfagpgidéy ingspeh ed 1 n

i ce bath t . added. The wat
oyer cvae. deirarel PR @IS AT T o S Rt Bkl e o
washed 20 wiht liollwing ablgeviettbnai $ foramigledrtous foviped sarpdetcd foelotiblat, €éfbrunder

duced 0 _48.
reduced PSRRI S T Dy QPR REORETY RGO GRRTAR s i opue ves
di chl or b)rretllftﬁ@iéed/ ingegidamuld the cojeepisatigingels £1v98 12190 gL bf the apesifiaddi at e 18- 2.

Stjgpd?)t TBAFsof vkt Qnﬂ‘lre?tIIR@taﬂid Mb'iéﬁdﬁhl éifbula'i‘ deﬂFmsrﬁQV%T) @B@Utra werl r&@r&ed‘)"’as

a e O a Sso on O n e eq I N
THE (30 i)t asﬂr@‘%mﬁé%ét ‘inS]P] Pﬁiﬁeégqepoeé mrtrrlme%wr te

depr ot ect i OPMAVET sloduiasit Ad:de]dresdlh@om(rsempmls et edivadydd ih DVISO0-&f.fVCbhor oughl y

washed wi th_wate dr ed un h v umto giv 86°/c) of

| nt er medi at & 18°3° eC%e ﬁh{ﬁe tlm %t%ne%oq'ﬁ C%P eer%c%o Iﬁ%ﬁ’s é‘%t"@ Corrpound 33

accor di g tmdthtedmrmnwuﬂese@ssme@)omsmrﬁmed$tyepp6camhl SualchromatoExanpl e

17. 10Conmp r © I

Synt hesi s O%r%m?g Q@Hﬁl‘i %l%ﬂ g &?rpttgﬁ%%lhﬁl @gﬁﬁgwnﬁﬁﬁr%@%atﬁ 1 was

prepar ed USHSHIE @W@WB‘C@H{W e%er%ng%b@&mbﬁ‘idéﬁsqur) t he 15preparation of

I nternmediate 17-5. Nal (984 ny, 6.56 mmol, 5.5 eq.) and

chl or ot 1| e ek 3 h 29kl hers B 181.0-B BT MRbny 175 %-x NRFBy@EAREN 1 O 2

sol uti on of Intrrrecﬂ ate 19-1 in-acefonitrile (10 ni). The reaction mxture

was stitr edey e kgt et IR hour s. I\/bt hanol and an aqueous NaCH

solution (12 MEthoﬂAl M NaOH soI ution, 11. 9 rrm)l 10.0 eq.) 20 were added,

stirring was continued for an additi onal The reactign m xture

was partially concentrat ed under reduced prﬁ§I O(;,=jt<et hyl acetate and water

were added. The we er . was separated and extracted wit yl acetate,
ni ed with Mj884 and concenttated under

ri fiegupyeraeneiseagel collum

chr omat ogr aphy /( el uer]_t, grcchl or onet hane 2%\?'0%”' 0(5 OBt hane d._metRignol 93: 7)

to give 360 ng (50% of ‘I'nt er medijate 19-2. Fiedi at e

converted to Gonmpound ¥® hccordithg to the proé@ﬂare as o@

in Exanple 17. 1WD 2011/ 070131PCTAERP2010/ 069328 - 49- Y] :

and 92 were prepared anal ogously to Conpound 66. Exanpl e 2Q:q9ynt hesis of

Conmpound 96 (-)-Precursor 120-1 Step 1:A solution of (-)-Precursor

1(54.0 g, 131 mol, 1.0 eq.) in dry THF (1000 nL) was cool ed t(g;?OC under

nitrogen. Lithiumbis(trinmethylsilyl)anmde 5 (306.8 nL of,a solution in
THF, 307 mmol, 2.35 eq.) was dropw se added overstagp period _of |0 our

after whi ch the reaction mixture was stirred for an eXtFa’®&yronours. A

sol ution of 2-fluorgbenzyl iodide (34.0 g,Br144 mmol, 1.1 eq.) i\ THF (100
m.) was added to e reaction mxture one hour. Stirring was conti nued

for 60 m nutes OC. Propionic acid ) wat er were added, e m xture
was al |l owed to t o r ogmahé) Nienper at,ure. he SRE x¢rarenvas extracted with
et hyl acetate, the org S washed~wth—water;—dried with

anhydr ous Arie concel Elét ed Jhgduced peessur e/ nGoude product
was purifie silica gel ¥o h@omat ogr aphy (el uent\;

(0] (0]
(-)-Precursor 1 (rac)-1-4



petrol eum ether / ethyl acetate 40:1) to provide 46.3 g (72% of
Internediate 20-1. Step 2:LIiOH (1.4 L of a 1 M aqueous solution, 1.4 nol,
5.0 eq.) wexodvopsiise 15added to a sol ution of | nternedrPar®&rP2@0h6q3280 g,
284 mmol, 1.0 eqg.) in nmethanol (3.5 L) as. roomtenperature. The reaction

m xture was stirred at roomtenperature until no nore starting material was
| eft. The reaction m xture was concentrated under reduced pressure and
filtered. The precipitate was filtered off, vvashed with water and dried
under vacuum 30C t [ f Rt Step 3:A 3
L reaction fI%tg was %? %é’"’?g}a%%tﬁyléég/gmé’ IGA)@@ rred atl%r%fl umnﬁg’rrper ature
for 30 mi n-862 emberd NeBr (&g, 800 timeo lnkf @) wepse susotseyelyrddedundps viganals ( 300

| nt er nggli O@Aéﬁ) 2&1&1&1&%1&11011&4( Nol 4255@139)1] Nﬁ)’ég%o(n%ﬁo 91,0783 mol,
4 0 eq.), Pd( Fecursor 30 (60 g,

392 mol’, 2moheEO H\ﬁé‘@@ @@Qé@s} Farg: fédal@aon vﬁ%qqeee%:%a‘ﬂaﬁte @ s
degassed Wi 1(% NAOT 4Gl g o ci0addad. 78fe mikalre hs Biimed % apﬁi’egmmay‘umn m xture

braci pi t ar el BinsiSeriPoE e THOLAGRREH R i hbe FRRERL P 511
100 nl) anddishppeaedinkierdichderooetiane 536 was spuatclOBhgai@9ufayaf wasntipidigedi at e
203 Y0 200U QIFIRCTL FERALOGRT AR Blan ShERS LR CLEH38,20- S ves

Converted to Interne usi n e pr oC ure as
Goser bt {HcBiscplBion e Heheld 187%) agt Kb 4% brige. wyﬁgﬁmwnmnaydrgus 38. 7
ol 3. 0 el A0k senedld ﬁlo%poﬂ’fhawaelepﬁnde@tveém(@&ﬁte%qseﬂat&% 45 g,

}-i (92 mZn5)I g, be:lr_%w 29 n(‘%?ofhe ris%‘ge.?(??ljthnrp]f&@@{lg&rﬁo -2iip élcgg)é rﬂi%aneﬁﬁgpéﬁl ))t\%%ec ursor

reaction mukdaeswhsiistily imettle atxtrsepm t enperature for one hour the pH of the
reaction solution was adjusted to 8-9 by the addition of an aqueous Na2CGO3
/ NaHCOB sol utepf: ExAmasturoof thadichbremettiamuto lwicntofeldepldat-dt(dé@mnidie

concent Par e0 ol PAEET AL maII0PE b i o o Gl hih AR AN
| nt er medi at@520-%5 22&mapwleal. Mm) ruq, fasmgg aql%(@r&wﬁoﬁ@tremggw ¢aLRIngqmigturg 6. 3

nmmol, 1.0 e&f&et%lg@jo &E}Sa&ﬁwaer 4500 8L W stirld at @@PC) fok Q4 ﬁ@@ﬂs%hétfdn' e (130
m.) was stirred at

| uti on of . TMSC1
in acetonitY# 1801”(“%6%% T@v@% ﬁ%i“@@ D ERE S WaY ‘?01%53 tﬁéPP@de%Pe%Wée ﬁg‘ﬁ
Stirring wa@sumﬁ\g pﬂéd@daﬂdrvtaslﬁltéfmiﬁﬂfﬁtv@sﬁabwdﬁWatﬁraﬁﬂ tmhy15th(er af driedut es) .
TBAF (163 ni 2 Msolutio 3 r opw se
added og)er Lfndorreﬁgﬁedsprf’%mfe 18 a?f8r(ﬁ{5 (72/2 tﬁlggl‘% f¥onﬂ) a)ée rgi?,fll on m xture
was sti rrednoyecdiaghta@il-30C. The pH was adj usted to 8 9 by the addition of
an aqueous Na2CO3 / NaHCO3 solution. Extraction was carried out with

di chl or orret hattep 3t he Foabiixes erdapprerpaastes 2ouer 25Wasiobdl. g hingiver , dri ed
W th Na2504teea®dr@f9raeqmmﬂt1mhﬁq v&h@(él@diedrcﬁré fd nm&ﬁﬁmﬁlﬁn TReml @Fdgr as

purified by |I|c nn chr to el.uent : dICh| t hane /

met hanol 10510?%(? §5§Pn$% &F@’%@é Lheemixiurg wagp ewnf

71 gt er:meg [ ‘gar;m Q)Q‘gﬁmwampa@ﬁlﬁ/@ﬁﬂ(ﬂﬂlrted a@ﬁmownq)e%mecf&?(nmn@t@OTh&mnggﬁ?ec edure
as escri pe ar V\BI’ e
o epared anaugsaRig e A8 TR Giet bt pSRTRHG R £ dra Rhpeia Ly 3d f

2011/ 070131@@’WPHP(21@Q@11D)6\9®2e81d662P0pw156 Rdier Gonpg torchingthiei ﬁ&nmytrttm%&"(i s t he
same as abot‘l’l@ rORHbA %h%ﬁgretbpasttpansc‘feﬁ@d% Q(#ﬂl (?rﬁoﬂfnteﬁ%ll\%@iaé (rz?ct) qri tﬂ)@ QN' th

| nternedi ate 20-4 hesis i s as

2011/ 0701312iﬁd1mephd1(b¢q3)51913@8 THERB0& ey at - 7|8r°f3eifhf‘yreaﬁluﬂﬁe nigurgwasteregnol , 2. 0
i‘qo) wa)ﬁ) drie_%w&gef@mﬁﬁhuilegfmsvems@ffurdtéﬁ mI%C@I%Sdluﬁ&YWRS fHided53 mol ,
. eq. ), . s mol , -Precur.s
T3 6 el Gopneds thefhachim pammts 440 SR 4P Y RS PG SBRTSTaR THoc ue
was stirr edcoatbinicicorgheophisas wee \fzashed)wehhmaturatb@acptdom Nhi(&);rwantommmdS
sol ution n%dlh![ﬁ‘é& &n 48 s%ﬁanﬁ %r% uI&:d&r e mﬁﬁlﬂe%?%& %g NaHOO3
h \l tery

sol uti on. rac ion vva carrle ether

t he conbi nedasbedantha Cbﬁhsle@hﬁxemeethmhél@ l/)irtllhtumﬁledr drl@rtpeidfovd ﬂ@lg N§2504 and
concentgsat e@ %m@rTﬁeequ&lgldh 1§9aYE ;5?&@({ ﬂ‘o%%’ne’s@h&re@@l%%ﬁdu‘e%%r medi at e

20- 7. m xture er medi .) and
Nal 10( 149 Rprifgd dymsenaratcugnpgriqramanechiard @brpn@tqgim (REY Coies Gl at
0-5C. A sol att(ra)-104. IRAGREIL 50 X5 Pof Bé 2a0arid proau&m())otalﬁbdacetom trile (200
m.) was dropw se added over a period of one hour. Stirring was continued
until conplete Boc-deprotection (- 30 mnutes). TBAF (1600 nL of a 2 M
solution in THF, 3.04 nol, 20.0 eqg.) was dropw se added over five hours to
the reaction mxture at 0-5C. The reaction m xture




15 was stirred overni ght at 25-30C. The pH was adjusted to 8-9 by the

addi tion of an aqueous Na2CO3 / NaHCO3 solution. Extraction was carried out
wi t h di chworomet7heme, the conbi ned organi ¢ phases were waSEPdomiotI32Nat er,
dried with Na2504 and concentrat ed undengreduced pressure. The residue was
purified by silica gel colum chromatography (eluent: dichloronethane /

nmet hanol 50:1) to give 77 g (86% of 20Internedi ate 20-8. Step

7:Tri et hyl am Step ¢26. 4Tlg; ra2édicmmiture @u0)- g waswaparaidd eth pirepeaatliniext ure of HATU

and prcur soP TR (4S8 o Spuper SRS RISl Blcd Al epedn 20 o,
m xture was(58t4 ?rQOeramt oo dﬁehmwrsoca@tlcr wﬁnprmp&@lt tlow. ratAnl 6@151:1) Ne»Co3

sol uti on anghsued s, 2@?%5&10%@‘1% whilBo et e é’é@éncﬁfrhétfo%@vlﬁpé yisfl 4N 4nuj es.
The precipitate was filtered off, washed with water and dried under vacuum

at 50C t0 gi V&e$8: g CAlg@ilau@ﬁomrtmﬁiéaﬁtegm (Nge%lﬁﬁﬂo)lsl alehl)zIaTHpn ina

wat er / et han tur 0
2011/ 0701318 Fl%é 8’/3’6 §%§$J él %1 Sj@y%t mé’i Wﬁ%ﬁgn% \
B HO OH Prec@ss df)%&ﬁassl?alt@cﬂ%3)1t41ysN&2@ﬂiptdk@dﬁh[§&irdgeHZﬂ) O]e]q()QhStceqalySt

Conpound 64, 1*11 e%r%[ SRIhatR fﬁi‘rat]e WRRVEIGHIES. fiﬁ]e%él \%Qse%ﬁffféﬁ%@%ﬂ?c%

exerrpllfled preparation rletg%yl anm ne
(119 ng, 1. cp@lmmhron@t%rmy)to ghATY ¢ 410%0.mg,>95%). qj@rhﬂmcurspri aggyvhiteand

(+) - Pregur s@ist8is ('HRIMI 4()19 Mﬁz@blg)%pﬁmel%é(s"@ﬂé 25(}5CC?§§§rHei W) added to a
sol ution of _Internedat e 0.99

10acet oni t r3-PEPaHHIEYSS (Wre] rlége&@'ﬁz qui)[%?b(dﬂag Q%ﬂr‘ég[zf bH) 878 (Hour at
room V\D Z%Blﬁﬂelﬁﬂiﬁ’m@a@l@/}@z@ﬁm 620, JE@BTES, atHJ)rmz =196, 0¢) 6. 41

added Lo t i 6 FONTROADRre. bet .Z?A‘*ﬁa%s(?fﬁﬁ It unt 1 corpl ete

Boc-deprotection (- 2 hours). TBAF (11.8 mmol, 11.8 nL of a 1 Msolution in
THF, 12,0 qu%@ g hen added and the reaction nixture was stirred
over ni g]ht at ‘56 A saturated aqueous Na2CO3 sol uti on was added, the
precipitate was filteged off and thoroughly washed with water. The crude
product was puri f} by si licaxgel colum gf Rat ogr aphy (el uent:
di chl or onet hane d  or onet hgne / met hanol ):10) t QU@ M0, 288, "y (469 of
I nternedi ate 21- :

acetone / H,O, 1t

BocHN

N THF, 0 >rt BocHN
o Step 1 o) Step 2

Br Br
N-selectride Mel, KHCO3

- (@] - (@]

BocHN THF, - 65°C - DMF, rt

BocHN O BocHN OH
Step 4 o Step 3
(@)
1-8 1-7

(-)-Precursor 1

Step 1: Iodine (2.2 g, 8.0 mmol, 0.03 eq.) was added to a reaction flask charged
with magnesium (79.8 g, 3282 mmol, 12.3 eq.) and THF (2.7 L) under nitrogen. The
20  reaction mixture was heated to 30-35°C and maintained at this temperature. 4-Bromo-
butene (361.4 g, 2677 mmol, 10.0 eq.) was slowly added over a period of two hours,
the temperature of the reaction was kept below 65°C. After the addition was complete,
the reaction mixture was stirred for a minimum of two hours at 60-65°C and then
cooled in an ice bath. A solution of amide 1-5 (JCAS No.: 949885-93-2]; 103.7 g,
25 267 mmol, 1.0 eq.) in THF (560 mL) was dropwise added to the reaction mixture over

a period of at least one hour, the temperature was kept below 3°C. The reaction mixture



Step 2: Triethylam ne (91 ng, 0.90 mmol, 2.0 eq.) and HATU (179 ng, 100. 47
nmmol, 1.05 eq.) were successively added to a m xture of Internediate 21-2
(288 ny, wo4bimmroi3l 1.0 eq.) and Precursor 18 (89 ng, OPCT/EPau/ 0693295 eq.)
in DM (4 nmL). The reaction m xture waspstirred for two hours at room
tenperature. Internediate 21-3 was precipitated by the addition of a
saturated aqueous Na2COB3 solution. The precipitate was filtered off, washed
wi th wat er waxchldmicddo wadearto kdogﬂntehﬁ)emaundsﬁrrgifoeaﬁﬁimrgnbﬁﬁ% hofirsat ude

| nt di at

L T g Sy i AR Ry S M
my, O. 020 mﬁﬁm aqgewsemn)omwn 01419019ﬂhmrgﬁnlcalazemwme@a@dswah@don
1.83 mmol, @nﬂbﬁﬂe and I{hrgmg»m@er{t?atémnd\é@%d§éédrﬂr@squ1%t Héat%‘e {98 adRdinput es

under argon. The reaction’'m xture was th &%{ %&ra I d Ied I n an ice bath
and a sat urlatxé‘élfeéiﬁ’ﬁééﬁ§ PREPEEORENTRtCd yndeide a@aresq’cﬁ%a 91§11 odreCwas
filtered offhe wasipersic Wab mﬂtmtie)rffaafaidmhhb@dmumﬁptrané e@&&elelylﬁg essICefor The crude

G ohi or onet K4 ”“lﬁi??rﬁ@%%é}ﬂ%@fw %k%ﬁl@ﬁ‘f r°””‘dt1¥%53fvé WM (o7 of

anal ogousl y (SRS ousdo byor pe Ricl F0tE0d i 730EH A0 WERP ) ryeey
Nal CH3CN, was a@tdeqbtqa s%1mfﬁﬁmi@ﬂmﬁﬂﬁﬁvm®1 5698280 w88r (1.9 L)itlds medi at e

22-1 wafg prr%@@ffo%%&ﬁir@glag Q@deﬁf&gﬁﬁvﬁﬁﬁt@ssto%&%Iﬁéﬂohfo'fﬁﬁexfrﬂbfdla&@?-6Ftr1é’Pﬁrgat' on
of Internediate 17-4. |nternedi -1 was converted to Interrredl ate 22-2

usi ng the B¢ ﬁélm»b@@l:frm bpﬁegatm@t% (dedorat e femnekaiwgst Bheisactiede | att er
was convertlﬁd;tﬁr@ vaus GafEd itndohdembp@atuié eftifRghadréior 328 coidpRE: (apsPeRibdtMel y the

procedures fr and .St 3 descri ounds
58 50, oisbtg, AR 5u sl 2SS g SiS a0 e RAGER ikl gvorll B d 63
were pr eparmdlueasaThrgwaa[qn mhixtu@o s woekcdated Onderaegiced BRssuBy nitilewi rsorof

s AN By UL WSR2
Pd( PPh3) 4 (@5 3ﬂgllnlﬁe©g00@mé¢mp@atyree dhy pmwl@teo&as@(ez@ i) an@tk@cmet

eq.) in di oxane-(i3ribdin WaSr, Sthe W datdtotidfifiod ﬁfermréﬂoa%awgﬂﬂg fy i OB The
reacti on m xt u%

dded. Tho BRSO A0 et B a ciPe RAEHEHD S ERdeatierediae BT 6d under
duced Th d |
Chr omat ogr aprylt i vert iy SR BB PEt EpagTrteaapL oL 11T

di chl or et drdrieH€0e T ot gnBithamel,/s.Ored. hanbinc@§ fd)manidg (DR 3200rnL) 5680 of
Co d 3 Co d
3 ngugxa Zﬁmr@giﬂ’%é%fe Rrardl; ffogujmﬁl%tégﬁg)goﬂl%%ﬁé £0 AP PIRMS], ¥ .o Q. Conpoun

SIS O
was added over a period of 20 rmnutes to the reaction mixture, the reaction mixture was

stirred at room temperature for seven hours. After the reaction mixture was filtered
over Celite, an aqueous solution of ammonium chloride was added at such a rate that

25  the temperature stayed below 25°C. Next tert-butyl methyl ether was added and the
mixture was filtered over Celite. The organic layer was separated, washed with brine
and concentrated under reduced pressure. Heptane was added to the residue, after the
suspension was stirred for six hours at room temperature, the precipitate was filtered
off, washed with heptane and dried in a vacuum oven at 40°C for 16 hours. 50.0 g

30 (wWt% 91%, 73% yield) of Intermediate 1-8 was obtained.

Step 4: N-Selectride (135 mL of a 1M solution in THF, 135 mmol, 1.24 ¢q.) was
dropwise added over a minimum of 1.5 hours to a solution of ester 1-8 (45 g,
109 mmol, 1.0 eq.) in dry THF (900 mL) at -65°C under nitrogen. After the reaction
mixture was stirred for an extra hour at -65°C, the temperature was raised to -35°C and
35  stirring was continued for 30 minutes at this temperature. Subsequently an aqueous
10% citric acid solution was dropwise added at 0 to 10°C, followed by the addition of
tert-butyl methyl ether. After the mixture was stirred for 30 minutes, the organic layer



Conmpound 32Conpound 38 A sol ution of Conpound 32 (50 ng, 0.06 nmol, 1.0
eq.) in nethanol (6 nL) was 10 hydrogenated (1.0 atm of hydrogen) at 25C
for 90 mwotes/omtm Pd (Pd/ C 10% 50 ng) as catal yst. TREeTmPaci0693281 Xt ur e
was filtered over Celite, the filtrate wgs concentrated under reduced
pressure to give 31 ng (61% of Conpound 38. Exanple 25: Synthesis of
Conpound 17 WD 2011/ 070131PCT/ EP2010/ 069328 -58- I nternedi ate 25-1 was
prepar ed uswagscpiratedr wedddmath astieatedpludoue NaHAlO tsbkitipnapdbehe, cand of

I nt er medi at 5 dto a
m xt ure of r| et%t?dgﬁrﬁ%%e gg@}lfxés]su 86 re§1dﬁ9vgg8$ dis 19@5(1(1%%% ur sor’ 2 (519
ng, 3.14 mmasher aegt conaggiryted again rqnéerrrretncad preagug. e, omu predltat wraﬁvurlﬁqd 0 eq.)
in DVF (10 Wﬂash@hﬁarg%ﬁ&}lhﬁﬂ cfﬁ'o’fﬁa%g%aﬁ}ﬁis(eﬁﬂehtr h&Hadeor ter?tQ)qu %Eﬂ%% cfifer F OOM

t enperature,” Ethyl e was e organi c phase vias washeg with a
ot i at 60 {bEOUEVNBDREROLH G T D AL DHTAGHEE | ST NSO >
concent r at ecugrder1 .0,ede@Ey pressure. The crude product was purified by
silica gel colum chromat ography (eluent: dichloronmethane 10di chl or onet hane
/ methanol 99:3) to give 1.67 g (68% of Internediate 25-2. Step 2: A

m xture of | nflerpredarataeni@S-Aentibnéd bgjowavet usatods Priéculrsexs. rppasmhtiiBAF (32. 0 nl
of a1l Mso 3 irred
at room ten%xgﬁg?é&roef@%égﬁarﬁ ﬁ}}ﬂ aglaﬁﬁ?ed;i%ega eoggn?jﬂbbstg%e&églrl gb )gaﬁﬁ%réﬁl

reacti o misepplyds aw@bk@rcga ﬁéyntbwedweeoréegé@ SitcsaturetiHeeasuth |(1;r%§m§12w t h
wat er and di4aedsbfd %r%ﬁoﬂtglﬁéro@e&&@@&@sc%edQﬁ‘E@l@m REer-medpRtarséps 3 The
crude produ was used as such in the next step tep 3:Internediate 25-3
was convert¥®to Internediate 25-4 invol vi ng a TFA  nedi ated
Boc-deprotection step using thenpsrocedure as described for Step 2 in

Exanpl e 27. The Y4tter was cquudrtem to Compound 17 using respect |NUe| t he

procedur es fryw2Q8bPep 2 at ep| 3 as descri Banpl €~ poihds
15 and 87 a pr epar edNgfiabegously to %@Eﬂﬁ 17. Corrp 37 was
prepared ana ogd@:sly to Conpgund 17, but i¢VvolVing a HCL nedi ated©

Boc- deprot ection step as described for Step 6 in Exanple 17. 25 Exanple 26:
Synt hesi s OL&T S1 (1rAebmsdss Tefl ke Pi€ursor 4 (-)-Precursor 5
2011/ 070131 /EP2010/ 0693 8 -59- Step 1: A mxture of (-)-Precursor 1(10.0

g, 26.0 mol, 1.0 eq.), Precursor 34 (6.5 g, 39.0 mol, 1.5 eq.) and an

aqueous NaHCCB s¥lzution (21.9 g iy, 50 nL of watery,260.2 nmol, 10 d§z) in
di oxane (200N @8Hstirred at r‘oongdt enperature unde)p| ar gor: yaH
(1.5¢g, 1.3 005 eq.) and t hg ™yachi‘on m xt ur 5gtirred
at 80C for oie ’m and th I to room Regperature. Et hyl “gCetcdt e was

added, followed by the addition 5f a saturated aq?leous Na2CO3 sel ution. The
organic and the water |ayer were separated, the organic |ayer was washed
with brisne EHETesursMOuni th ARHYEFWSE Ay504 t 6)EF8ArSrdi rst bat@hPEFUEPLSe
Internedi ate 26-2. The water |layer was acidified wwith a 2 MHCl1 solution to
pH - 2 and washe@th\nth et hyl acet ale, 10 Subsequengd,y, the pH m%adj ust ed
to pH - 6p C&y powdergr ang ap e>6tract| on_yasi cabpi ed out w th et hyl
acet at e. Th ied organic SesTwere dri @@ anhydr ogs+Q 0% and
concent r at ec~Ny#Ades~ reduced press o give a~gArde-l act one yzed
side-product (Internmediate 26-1). This was refluxed in tol ueﬁe under Dean-
Stark conditions until re-lactohization was conplete. After renoval of the
sol vent 1R=GhaePrecuthord0p pRe€sulrRrecyrsactiond baPrecuisortdide I(hrRrepwrdeatde 26- 2
was obt ai miRetlle (Badecirabictobs Rudteg+cPriebursect1dnd purified by silica gel columm
chromat ography (eluent: heptane / ethyl acetate 90:1030:70) to give 7.9 g
(719 of pure Internediate 26-2.

R
oy ~NH,Cl H : H i
" ""NH,Cl _ - \H/\NHQ SN TN \n/\NHgCI
o o

R=H (-)-Precursor 14a (-)-Precursor 15 (-)-Precursor 16 Precursor 17
R=Me (-)-Precursor 14b

OH OH



WO 2011/ 070131PCT/ EP2010/ 069328 -60- \ N Step 2: Lactone 26-2 was
converted to Internedi ate 26-3 according to the procedure as described for
Step 1 i rwhaxanpl7e1317. Purification by silica gel col unnmPETmrommategeaphy

(el uent: heptaneheptane / ethyl acetatejh.5) gave Internediate 26-3 with
73%vyield. Step 3:NaOH (124.5 nL of a 1 M aqueous solution, 124.5 mmol, 9.3
eq.) was added to a solution of Internediate 26-3 (7.18 g, 13.5 nmmol, 1.0
eq.) i n THELah?0e &1(3S.4bhd-ameac8ichiorntrbmae-va g (9t RirecexdornB) r oom t enper at ur e
for one hour. The reaction. 10 m xture was partially concentrated under
reduced pressure and then cidified wwth an aqueous 10%citric aci d
solution until pH - @;r er phase wag' ext r dc{Ggy,Cy 09 di chl oro
t he conbi ne gani ¢ phages Were - Ognh)ﬁdm@psﬂ My504 anpe
concentrate der reduced—pre®s ve I nmedj at e
26-4. Step 4: @Hrredﬂédoereﬂ@c4 vva o Oerted to |nt|E(E|‘V|’EdI ate 2 accordi ng
to the 15proc@ldure as degeri bed forciStep 3 in Exanghg ol7. Purifgication by
silica gel colaym chromat ography (el uents dichl ororret hane di chl opanet hane /
met hanol 96:4) gave Internediate 26-5 with 84%vyi el d. stgbep 5:

et hane,

described for Step 1 in Exanple 21. The latter was con
using 20 the procedure as described for Step 7 in Exa

npound 51
| @M reuX coppounds
Corrpound ®1.

Chl ori nation bund 51 according to

Exanpl e 33 g4 hound 6Q, NaRB42011/ 07( EP201Q/ 069 Bxanpl e
27: Synt hesi s~Ngf ~66npound 86M&EBA OCM rt & LA i1.27-2A tep 2 R=H

86 TFA27-1B R—-@oc DCM rt ro. ggg22B R=H (gnpound Step 1: ter medi at e
26-5 was reactedywith racemc (rac)-Precursers 4 using the 5 pregedure as
described for Step 4 in Exanple 17. The crudg reactj ogoproduct was
suspended in_a mixtjsog of acetonitrile and t hanol N$2%93) at relf I ux

t enper at ur e. SBPercigeRl is9g down to OC, the preci pitteae7ems filtered off to
give a 1:1 m xture of [ntermediate 27-1A and Internediate 27-1B as a white
powder (71%-. This m, xture was used as such in the next step.

N= NH, NH,
< 0 H>O / CH3CN [ :I - ]"\OH chiral separation [ :[ - ]"\OH
E;(Oj reflux > O > 0
Cl (rac) Cl Cl
B - (rac)-Precursor 3 (+)-Precursor 3

Step 1: An ice-cooled solution of 3-bromopropionic acid (298 g, 1.95 mol,
5 1.25 eq.) and NaOH (156 g of an aqueous 50% solution, 1.95 mol, 1.25 eq.) in water
(500 mL) was added over a period of 90 minutes to a mixture of 2-chlorophenol ([CAS
No.: 95-57-8]; 200 g, 1.56 mol, 1.0 eq.) and NaOH (124 g of an aqueous 50% solution,
1.56 mol, 1.0 eq.) in water (1 L) at reflux temperature. The reaction mixture was stirred
at reflux temperature for three hours. After cooling down to room temperature, the
10 reaction mixture was acidified with a concentrated aqueous hydrochloric acid solution.
The precipitate was filtered off and washed with water to give a first crop of acid 2-2.
The filtrate was extracted with dichloromethane, the combined organic phases were
subsequently extracted with saturated NaHCOs. The aqueous layer was acidified with a
concentrated aqueous hydrochloric acid solution; the precipitate was filtered off and
15  washed with water to give a second crop of acid 2-2. After drying in a vacuum oven

over weekend, 112 g (36%) of Intermediate 2-2 was obtained as a white solid.



10Step 2: TFA (10 mL, 135 mml, 129 eq.) was added to a 1:1 m xture of
Internmedi ate 27-1A and Internediate 27-1B (765 ng, 1.04 mmol, 1.0 eq.) in
di chl or orwOhlan@70B3d0 ). The reaction m xture was sti r PEU/ERRO0OGTIS
tenperature until LCMS WO 2011/070131PG{H/ EP2010/ 069328 -62- showed

conpl ete conversion (-30 mnutes, to prevent the formation of side-products
the reaction tinme has to be kept as short as possible). A saturated aqueous
Na2CO3 sol utiSmpWas aﬂdehitionbéadidma@m/grésasmmmrlalt@elq)aﬂitbsotmmbpé afyer was

extracted £ e hed

WIXt h bri nemb éﬁ &IC?IR I%R/g%d g“?%ﬁ%gln ra?l%gf%?ld %dﬁced
pressure. Bbﬂ?]ﬂioéc%éﬁ@@) wes @dcéé;ﬁmmme@ thyyregétiongaixgret wee alltvmectﬂ@rwm togr aphy
Eig(l%eng : f"n @E?ﬁg@g&%ﬂ%%@gtﬁ@dﬁ@ﬁ%@% 5(01&5% %peénc%tra%éd ﬁ&ep@ab&ﬁ 320 ng
| nt er med aﬂgewezﬁﬁ% E@éd&ﬁdvaﬁrr%?@pﬁtaﬁse i e l%‘éa? g@%@‘ erTlg)AAJ\Hgm@Hﬂverted to
Conpound 86ridkioRige {d%ep, B70Gadsll €.2a%. ) kodesided padoh discSin@Rhd rebstidnxaixpire 17.
A e R e s R R TR
accordi ng tiota heoqbrdot Mbydeoctdoritesid sddedbrf. dihe Styep wierk neffxatophmed the waltfw gi ve
I nter medi at,g,,¢854 eﬁ%&@qglﬁ{‘&lc@fﬁonﬁ’ﬁ‘%ﬂe{n%t "?ﬁe% Libineso 8&18% 555\10 e% I ng

|

t he procedure as descr nternedl

convert¥d twitlre saymprsiamess NeChy S@h@%ﬁ@tb@mﬁ‘ drigd witbsahydsews Mgﬁogta@@) 7 in

Exanpl e 17. cdaeemauitundbr red@ecdBdssandioldbiaine e ﬁ&ﬂ CPAY StrAdAInRIRES K 1-9.
Conmpound 61. PCT/ EP2010/ 069328 OBn H2, Pd/ C NHBoc MeOH, rt Step 2 29-1 1.

;l ON, 1” LTHF $tep/BOH /Bid2tn(30TBRAVSSDS mh[ﬂl dla@.‘i)b@) WEslowly agdde&/ﬁlf)h'isolﬁﬁlolgt ep 4
tep acC was CO verte 0 | at e
o with Zlireaﬂl%@%ﬁ Lo dRh PRk i F A el SRS Bl

17. St ep 2: dddutmnnm;h anel@e-the (QROPingmixtub8wansiiryedlat fefluy. tpmperstudé £530ved i n
MeOH (13 m‘\%_]%/r@l%g "Pﬂéj{eggfd?l%&qlrbgv cghlgllgo ro%@m#gré‘ﬁﬁgl v%sﬁé qifiat al yst
cartridge enat1 on was orne ng eac I on solution

t hr ough t hesapretg éqwovhS%ilmméwt@flMﬁmwlﬁtlﬁnan brinp sipké wid aphpdious e. After

evapor at i onvig8os, %ﬁ%ﬁﬁ&ntr&@d%ﬁ@er%cﬁlgﬁ% ngE itk R T BimiR9 2% s obt ai ned.
Step 3:Intermediate dlsslvedln dry

di chl or onetRY rowrxﬁf%eﬁﬁhem UGV qha%?hgﬁgfl ﬁ%@samdrq@ﬁ? Wﬁe‘}nd(sf Wing o 403
mol , 1.2 eqlfitc@93lg CBRCIBOl)Ivashdded. AhO Scaotion mnﬂtul% vegh. stirteet he7@dofed tlaed t he

resul tlﬂ)g 1}/\D 2 1/ 0617C 131P /E\%OlO{ gq9328 -tem craUspel S|a81alwasasotrétr ed at
roomtenpera e 'ty URL NV oR e s H% i

anal ysi s. T\haemndtdwldoma@tlmnb orteecladuict] T ki Qrgamc tayet Wam@pambdmslhed with an
aqueous Na%%%e@&kéatm@r f"eguce Odr@s%ur ﬁﬁ;d%ﬁﬂt%ﬂh@d&@@%%%ﬁseﬁrak Sebhvh i, Na2SO4

and concentrat under pressure e crude product was purified by
silica gel nextstep (no yield was determined)

Step 4: NaBH, (21.7 g, 574 mmol) was added in portions to a solution of crude
25  Intermediate 2-5 in methanol (1.5 L) at 0°C and the mixture was stirred at room
temperature for 30 minutes. The reaction mixture was partially concentrated under
reduced pressure, and the residue was diluted with ethyl acetate. The organic phase was
washed with brine, dried with anhydrous magnesium sulphate and concentrated under
reduced pressure. The crude product was purified by silica gel column chromatography
30 (eluent: dichloromethane = dichloromethane / methanol 96:4) to provide 105.5 g (67%

starting from Intermediate 2-3) of Intermediate 2-6.

Step 5: Concentrated sulfuric acid (16 mL, 300 mmol, 2.0 eq.) was dropwise
added to a solution of Intermediate 2-6 (39.5 g, 150 mmol, 1.0 eq.) in acetonitrile
(800 mL). The reaction was stirred at 45-50°C until no more starting material was
35  present (about five hours) and then concentrated under reduced pressure. Water
(800 mL) and acetonitrile (200 mL) were added, the reaction mixture was stirred at

reflux temperature for two days. The reaction mixture was then cooled to room



5col utm chronat ography (el uent: isohexane / ethyl acetate) to give 1.74 g
(929 of Internediate 29-4. Step 4:Internediate 29-4 (1.55 g, 2.78 nmmol,
1.0 eq.) we=xodiessiived in THF (25 nL) foll owed by the aadirtErosioo6oss OH (5
m. of a 1 Maqueous solution, 5.0 mvol, 3].8 eq.) and MeOH (10 ni). The
reaction was left stirring at roomtenperature for 101 hour. Solvents were
co-evaporated with toluene and dried in vacuo. The residue and i m dazol e
(3.79 g, S5Sehpomanlre, 43he&d etth)ioktiremdihasoindelshsifieddvih dMeuedds 502 NaDBDVSCL
(4.19 gq, 27, HLO; i ]
stirred at rogucgﬁﬁﬁbe er}i l}?gﬂ% O&@ﬁg@%ﬂ%ﬁﬁg%ﬂ%}eg&?“%@ﬁ% dvg %% Pri ng
was cont i nueeRciiom avgn theive 25 3rg (8¢ ‘e OMBaghapdaeausgrt bt e TBI\/B—deprot ection of

the 15 carboxyid r%cé%&'c(i'nle[ﬂ?@wﬁ& &‘épﬁfa@ed"@§ peliphtied it ichored 0Ylral@siebalce*and
concentrat ed under reduced

washed with brine. organi c
pressur @ andDrRimR GHHBF R%é%e 6%9@4@@\,\@? depire @S- CBHIUGRT chr omat ogr aphy
(el uent: di@h-Preeupsorad)eyak isoRitbbaahy fitd figbte (e 68)390) 81 WMRI(40mMeATedi at e

205 V0 T OOt oyl SRS 20 5880 5 0 o

| nt er medi at®12@dG /€115 3 Hz, 18) il (br. 5.,0 Bp 33 (t( /7 PHec U Gr231(6, (437,

3.03 l, t b-1- h

hexat | Uor o ospﬁﬁ“zlﬂ%@ oy RCR 3601 5 BRSO 057 IVEOR) ! SRR T T e
two houf%s tmlgwsatlgm ef sPF@P'FlﬁPéa WMStehtabﬂilScbﬁqi byéﬂ@pm&@@ of o Qﬁ_l)calarﬁtﬁtlﬂashed
W th aqueouyg agﬁam 5.84[d @97 aMEOFPNARAHERER fethodEYITRRS cHISrifH Qh%d gb‘ﬂjgas

I nt er medi at ch was used as, such i Xt ste

suspensi on @fatl@? @&ﬁh‘ilﬁ@&nﬁéﬁo&?’é caiglyst ‘Ylﬂbthﬁéﬁp éLg%fecb‘Irs‘F‘pjecursor 34 10 (109
ng, 0.55 mmol), Pd(PPh3)2C12 (35 ng, 0.055 mml) and DI PEA (288 ng, 2.23
ol L ) i 0 & gl jeshoxyethane | vater fgthanol 7 3: LS

70Cfor 16 Tit e reactic '

pressurs, t he(mtésli'neuersmé vmarptremamsﬂ Snfytlsg frpma’i gldbrqpbbmsmg rtlmmboghleqshy
(el uent: hexane w@ﬁﬁ@for%@ﬁﬁa@&gf‘t%%@re s Xekﬁﬁg/’m%%@lf@over two

steps) of Inter late 15S Mso1 ution in

di oxane) waRMaRidd & rpna 1$81(be iS@ﬁPBf Tht é8 l%lﬁé“z@ #1260 1) 53228 nmol |
1.0 eq.) insdi Bxane §y=70 HANdHYBLLI@L=8 D2, DIO)HZ AT ET 444, D=8 YIS 13{) rring
at roomterrperature the mixture was concentrated to dryness and the

resi due dried under vacuum The residue was redissolved in DVF (10 nl),
Precur sor 1Bxanfile ADSyihR B’ afift.4.5)14-2méw.-§-chiBydRBR M dnd 2-oirff - )-Précarsordd), 201. 2
eq.) and DI PEA (121 ng, 0.94 nmol, 4.0 eq.) were added. The reaction
mxture was stirrsd,for four h%“lﬁsH room t enper dtiBece. Di chl or onet hane was
added, the organi & | ayer vv@ﬁﬁ_@&tﬂaqu RaH@®B, dried with My504
and concentr unpler reducvqa|q|:pr-| smce Pur ati pn by preparative
reversed phaSeA !3 gave 79 ny é of Conpowr~go-

2011/ 070131PCT/ EP2010/ 069328 - 8§P 1 Exanpl e 30: Synt heS| s of Conpound 84

1. HCl, di oxap@Precursort?ATU, DI PEA Step 1:Intermedthte 29-4 (430 ng, 0.765
nmol ) dissolved in N,N-dinethyl- 5 acetam de ( ; 11 m) was loaded in a
m crowave vial together with 2-ethylthi e 2 NdSCADMIQ 80°A5679-09-1]; 433
ng, 3.83 mol, 5.0 eq.), KOAc (113 ng, 1.17 molyY 1.5 eq.) and Pd(PPh3) 4
(44 nmg, 38.3 iunol, 0.05 eqg.). The reaction m xture was degassed with N2
and then heated |n pa-|2m crowave at 150C for one hoWHBocThe reaction m xture
was dil utedgi t hl gfonet hane =ad washeg W aqueswis 1 M HCL, a 10
saturated Na I i on and ¥TE—The or g¥ phse was dried with
Na2504 and co ed under r&ftMel pressu e’ resi due was purified by
silica gel colum chr onat ogr aphystégBuent : heptane / ethyl acetate) to give
169 my (42% (ofPrepurspnBdi ate 30-1. Step 2: HC1 (H2nL of a 4 Msolution in
di oxane) was added to Internediate 1530-1 (169 ng, 0.323 mmol, 1.0 eq.),

the mxture V\@tg §t T rse tertt but%oﬂargo%l?e €1t4u>'r 66%’mmol 1.1 eq.) was dissolved in
THF (100 mL), the solution was cooled to 0°C and stirred. (35,45)-4-Amino-chroman-
25 3-ol((+)-Precursor 2) (10 g, 60.5 mmol, 1.0 eq.) and NaHCOs (5.1 g, 60.5 mmol,

1.0 eq.) were added simultancously while maintaining good stirring. The reaction

mixture was stirred at room temperature for four hours. The solvent was partially



WO 2011/ 070131PCT/ EP2010/ 069328 -67- one hour. The reaction m xture was
freeze dried over night. The residue was redissolved in dichloronethane (10
m.), fol weediimrotshe addition of Precursor 18 (67 ng, OP8FEP2M0I069328 1 eq.)
and DI PEA (281 iut, 1.62 nmmol, 5.0 eq.).32The reaction m xture was cooled to
0C, HATU (129 ng, 0.339 mmvl, 1.05 eq.) was added and 5 stirring was
continued at roomtenperature for three hours. The reaction m xture was
washed wi t hevipddatd@lwatar sat addetedd dgueaiisindNaHEOR el axtracind andd dﬁn‘thyfletheﬂ' he
organi ¢ ph b ressure
Lo gi ve 185 S 10 éﬁ ol bR AR CORGR 1R AR Sl FRHERR RS
convert ed td)“leldm/léh Cat ltged @Ch@@p@@twqoldm’lteﬁﬁeww@p?bgeﬂwée exrbeteafer i bed
for Step 4 j.h Exanple 29 (49%yield). Step 4:HATU (74 ng, 194 iunol, 1.1
eq.) was added to a solution of Intermediate 30-3 (128 ng, 176iunol, 1.0

ggo) (l-s) Pregip sor  Ibhd G8ddWehrbatfiste uugwhsT cﬁﬂso@e@q?DMF@ld@'rﬁﬁfaﬂ(ﬂ-53 It ut, i
| UNo Ctll1 S Sstirre (0]
Coom t enperéﬁcaﬁg Dgtinigg RCs T enbe.p Sirph o ﬂ%}ra@d%@%ea&ﬁ%&% th

DCM and washiackstintetifat 80° (afpu @oeiboudr. WhéKshctsmol mtxtuma wasaboled tecboagiepasmtida HCO3
A oey"e UL AEALEAIRSE MR e MR NS N IERI L ifhcnder

reduced pressure
chr omat ogr apied Wigh a@rvydrous dpgheard mmrametnéc@)edu@dmr@ﬁeu@@ gyc (1839 of

| nt er meg) at(gzaoo\;&rtv% g}@pé ‘oAb Hhicfed@fic kit er medi ate 30-4 (35 ng, 41liunol,
1.0 eq.) in CH3CN ( m.) was cooled to OC. HF (170 iut) was dropw se

added and stigtep thw@& s6mﬂbh aﬂm @g grgognrrztrﬁr]g@pna)téqr)eanh%ﬂamm@u raﬁngHégg
reacti on wa e \'/ ca ition of .a s u

ottt o, "R we a0l Shd o S digsfito Brudad Pl Bl iRt it
organic phatsmpmmrmmrhmd heiit. Ths ataatian ﬁnktamumdﬂsma&im a szluturetdd\m @05

anhydr ous, NagaRh B0 RUABPL AL SELINGRLL B AR AR ERSUE A T LERL U vas

purified b ase prep ara Irve 199 of

Conpountp 84wa5@2éwpﬂhewzqr‘ anSanhemdﬂr@ﬂ vathnidetie. B crvdd modmtwelsl 31-2
Step 1:1nt e[re&?‘?ﬂaﬁfz@d ?&nﬂetwﬁ%céﬁt%% %ﬁve\% § Q (ﬁ%y&'ﬂ’ @g-@rééhrﬁ&@(e%'ﬁ%% )O'ff he

procedure as describ ternediate 31-1
was conver t YR @OPN@F@MSQ 46)§1992n é&%rﬂbr §h%P§ 3p79o'c%§9,|(r€’ 28 &0eddti fied for
Step 4 in BExany, e.529z, 13&)34908(d1d1t1enmd4 81E, 313 MAa®r.[sacHp6l 7W(d, 1=8.5 Hz,

(-)-Precurs fr oc descri bed
for Step 5 ffﬁl)@gﬁgggg 5%]12 W:[g Z ‘?\g\}isl 23#@%&%% rr%@%g §§6accordi ng
to the rocddOHB. from Step 7 in Exanple 29. 10Conpound 83 was prepared

anal ogously to Conpound 87, but using a Heck cross- coupling reaction as
descri bed in Exanple 30, St eg 1. Exanmple 32: Synthesis of Compound 4 WO
2011/ 070 131lbmur¢®5rﬂmht§mwfsé S.48)-4- amuRDSﬂuQm@hromanr}:ﬂl A+ r-Preqursor®sor 2

(10.0 g, 60. zs-4-¥n9ncﬁ@@uo¥&*ﬁrcﬁﬁéﬁeﬂol Q/a;@ bl rsﬁlrt f from commercially

? r |( 2t ﬁg: g;n %@ﬁ%?%é{ O?&c%ééanq -one %&%S No. 1141 OOngﬁoumng the pro%e(?ures as

25  exemplified for the preparation of (rac)-Precursor 3. The racemic mixture was

separated via preparative SEC on a Chiralpak Daicel® AD-H column (30 x 250 mm,
mobile phase: isocratic 32% methanol (containing 0.2% isopropylamine) / 68% CO,,
flow rate: 50 mL/min), the desired (3S,4S)-enantiomer ((+)-Precursor 6) was isolated
as the first fraction (ee > 95%). "H NMR (400 MHz, DMSO-ds) & ppm 1.90 (br. s.,

30 2H)3.84-3.92(m,2H)4.09(dd, /~11.1,2.7 Hz, 1 H) 4.14 (dd, /=10.9, 5.5 Hz, 1 H)
5.15 (br. s., 1 H) 6.82 (td, /=7.9, 5.1 Hz, 1 H) 7.01 (ddd, J=11.3,8.2, 1.4 Hz, 1 H) 7.24
(d, J=7.8 Hz, 1 H); [a]*’p = +24.6° (¢ 0.43, McOH). The absolute stercochemical

configuration was determined using VCD.

35  Example 6: Synthesis of (35,45)-4-amino-7-fluorochroman-3-ol ((+)-Precursor 7)

(rac)-cis-4-Amino-7-fluorochroman-3-ol was prepared using the procedures as

exemplified for the preparation of (rac)-Precursor 3. A mixture of (rac)-cis-4-amino-



5121 mmol, 2.0 eq.) and HATU (10.0 g, 60.5 mol, 1.0 eq.) in DWVF (120 nl)
at -10C. The reaction mxture was stirred at OC for two hours. Ethyl

acet at e awo 20mt0g013wer e added. The organic | ayer was sepacatEpdoiandsaashed
with water, a 1 MHCL solution and a sagyrated aqueous Na2CO3 sol uti on,
dried with Mg504 and concentrated under reduced pressure. The crude product
was purified by silica gel colum chromatography 10(el uent: dichl oronet hane
di chl or onet héinerochmwetahaiiol (395: g})l74mrgilyh0:bﬁ)8n@(f)7(9%nemﬂel[dﬁoai(%dﬁlg,te 32- 1.
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1.0 eq.) ingeldimidedQRidplycpt - 78C. The reaction mxture was stirred at -25C
for two hours. 5 Water was dropw se added, followed by the addition of

et hyl acetate. The organic |ayer was separated, dried with M504 and
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Compound 5 ‘A ution of Interne and
N- chl or osucilaiochemenield; A, mob 1)) was S@éVe}ililﬁthEMi (A& t| rred
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respect i Ve'%MN@OHfs%‘ﬁRBW?& FstcHpRRE kxf&@@xtfr&ftedakﬁlﬁ)et‘ﬂl xbBie, %%@B&p 6 in
Exanpl e rT'Foun was prepared sim|arl Eor‘rPoun but using a

Stille cr os%rg%%p %Sﬁ@wre@af&tqdmﬁltfa%nh@réw M4 %dma?ﬁ&ré edainggrfeducega
medi at egs d é@hﬁCtblng B0 eR26%) 8bsiRatismbechlyrnHsiasinHe P2dcursde® (.= WO

it er medi a7 ThSAES (PRI TR Bk A e ¥peaTetiay 648 Wed el b f or
Step 6 in SdEtamilld, 25, 1 OHéz, dride06 &iict+ binl v bHact NED8Mdr. =3 8HzbyHsi | | ca
ge ol um 6 R 9By Shiomy o 8 oo hage 8 G e by
Corpound 1 Wkilag Itﬁézéﬁoé@@éﬂé‘é{e@fﬁrﬁ@@pomt%ﬂfme(&hé@l@l eanfigasdionend i n

Exanpl e;21. jfampeungdmelvend 3 were prepared anal ogously to Conpound 1. 10
Exanpl e 35: Synthesis of Conpound 79 Am ne 35-1 was prepared using the

procedures as exenplified for the preparation 150f Internediate 28-3. A
sol uti on of Exanfige BESmalicdis3F( 15,4250 antihno-6,8 30flusrothrothaf)-3es] .()+)aM@cursor 9)

(rac)-cis-4-Amino-6,8-difluorochroman-3-ol was prepared starting from 2,4-difluoro-

phenol [CAS No.: 367-27-1] using the procedures as exemplified for the preparation of
35  (rac)-Precursor 3. The racemic mixture was separated via preparative SFC on a
Chiralpak Daicel® AD-H column (30 x 250 mm, mobile phase: isocratic 50% methanol
(containing 0.2% isopropylamine) / 50% CO;, flow rate: 50 mL/min), the desired
(3S,4S)-enantiomer ((+)-Precursor 9) was isolated as the first fraction (ee > 95%). 'H



Precursor 24 (150 ng, 0.55 mml, 1.4 eq.) in DMF (4 nL) was stirred for one
hour at room tenperature. Water and a saturated aqueous Na2CO3 sol ution
wer e addewlotolttdtelsneacti on m xture, the precipitate wasPCirPesiedcsks and
washed with water. The crude product wag4suspended in boiling acetonitrile
and subsequently allowed to cool to room 20 tenperature, 236 ng (73% of
Conmpound 79 was obtained as a white powder. WO

2011/ 07013 1IRMR EPRAMOL.OBBIREB d5s) B2ppnChd9Pgbim ., 3 H)\8a&t pi.epang2idaAadllqdadis| y to

Conmpound 79, re n (o] but
Starting fromiamneo ey | 1p+EEREER FBh SRt o MApEVRWIEOCRIET
appropri at e/<ddiné . nad iz, dddr dd4 &dreckdi higzt bHiHe] syntiesi(s 0dil, MeOdDnedi at e
19-2 as desgyd Qﬁé’lutenst&éé‘éﬂ%ﬁ‘calQonﬂgﬁr&%%%é%fde@ﬁﬂ%ﬁﬂﬁﬁlgWD574’ 76, 77 and
81 the appropriate amne was prepared according to the synthesis of
Intermedi ate 26-6 as described in Exanple 26. In case of Conpound 69 the
appropr i at eEximpie 94181 eeei lof (35165 shhinoviashlprefdliehcBfoni@stbi @ed i n Exanpl e
29. Exanpl e, 36: S¥% esi s of Conpound 57 O O0Oct. AO OO O Precursor 23
DVF, rt Stepauilse ine 36-1 was prepared using the procedures as
exenplified f@ac)diedpkrepar&thlon-oflubrchomed: Bokew26préparSt gprtthgAmnme 36- 1

164 , 0. 5 r [ $0 01 edq.
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T2 6 g e R I (0 < e e adde

, 2. , . ) an . 65 . R .0 eq. re adde
and WO zgﬁgﬂd?@mlfb@grpéﬁédmr%%% ) lzﬂ-rrrl%&qomaf%%é BOMPPHEBI & one
hO:JI‘. Met hmlo quQQP@W)regan@b ﬁﬂ/rﬁﬁ@L&hUSeéﬁag](BSQf)kﬁﬂa@ﬁbrﬁ&Q(%PﬁﬁuﬂsoMlﬂbm_ .
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room t enper @nfiberafioh wabactotined Mhev(and a saturated aqueous Na2CO3
solution were added to the reaction m xture, the precipitate 10 was

filtered off and washed with water. After purification by silica gel colum
chr omat mgr aptwnfle Pbiefiinthedis Ol 38, 484 -aane - Giflubto 8-emeh yelteman3edlliénel 96: 4) 62

ng (36% OfP%E@%Wiﬁbfj was obt ai ned. Conmpound 55 was prepared

anal ogousl d 57. Conpound 34 was 15 prepared anal ogously to
Conpound 57 but starting fromam ne 18-4. Exanple 37: Synthesis of Conpound
97 WD 2011/ 070131PCT/ EP#6110/ 069328 - 74- Internediate 37-1 was epar ed
F ) e .
anal ogously nt er rr@eﬁ“at/é\@? exe/r[qa-NO i egA|'B,nTEI|\E/|>§>%r1pF . oH
OH  DMF, 60°C o CH3CN / H,0, t o)
Step 1 Step 2
9b-1 9b-2 9b-3
25 (rac)-cis-4-amino-6-fluoro-8-methylchroman-3-ol was prepared starting from

commercially available 2-methyl-4-fluorophenol [CAS No.: 452-72-2] (9b-1) using a
slightly modified synthesis procedure as exemplified for the preparation of (rac)-
Precursor 3.

Step 1: To a solution of NaH (9.1 g of a 60% dispersion in oil, 238 mmol,

30 1.2eq.) in DMF (300 mL) at 0°C was drop wise added a solution of 2-methyl-4-
fluorophenol [CAS No.: 452-72-2]; 25.0 g, 198 mmol, 1.0 eq.) in DMF (40 mL). The
suspension was stirred at room temperature for 30 minutes and cooled again to 0°C, a
solution of 1-chloro-3-hydroxypropane (22.5 g, 238 mmol, 1.2 eq.) in DMF (40 mL)

was added drop wise. The reaction was heated for two hours at 60°C (an additional



Step l:Intermediate 37-1 was converted to Internediate 37-2 using the
procedure as described for Step 1 in Exanple 36. 5Step 2: A sol ution of

| nt er rediwioeo3A7213§287 ny, 0.43 mmol, 1.0 eq.) in di chl ecomeréraned3gst nl)
was slowy added to a m xture of chloroggeetyl chloride (73 ng, 0.65 nmol,
1.5 eq.) and triethylamne (0.18 nL, 1.30 nmmol, 3.0 eq.) in dichloronethane
(4 mL) at OC. The reaction m xture was stirred at roomtenperature until
conpl et e coam@ams b NaHrad tlhehioroess higtto wyprdpaac satylreatcede datqg e opsetdNHé CL

oressure’ g ouyouF ot b PR Ra et B0 RAGASHAR B WERRLLRRNESS | ¢
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0.1 eq.) N net hyl pyrrol idinone (N m.) was stlrreda room 15

t enper atur A e R e e A PG W FoEhdn FAEE on
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1: I nternedi ate 38 and Precursor 23 ng,
0.96 mmol, dgiogy )anv%@\l@uang\?@%%alurlﬂn nshmawoméhaswwt(@%%h 9 mmol ,
3h0 eq.) aruildmﬁérbbrﬁaaéd ompanit . 1Hkrwore, suBseQﬁere@ e)zitt‘a&éd%v&&ﬂhm@ﬁﬁd:dts IN/azad@Ied
The reaction Le wa rre "M 30 mn e rature.
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dried with %@%Q)ﬂc %t&%ﬁﬁ%ﬁ?&eﬁﬁ)ré& o LEGICED Qg@f@ﬁﬁnteg;ﬁ@%ﬁ%%% product

was purifie | ca omat ogr aph or onet hane

di chl or onet ttWWfﬁﬁ |cogge t@émg v@-ﬁ'zmmﬁggl flporoy 8-grethyighs e 38- 2.
Step 2:1ntey 8o c3urds M\@éceﬁ@lﬁﬁ@di 1@9@@1& nt end@dirad 6.5385)InageMidi ng to
Example 27 (0" %feéﬁ‘%‘@?‘i@pﬁe% s o B Flion v%assr%ﬁ%%ﬂ'v HiLERRS (76 g, |
0.20 mmbi , Qhi@BpagDicsl&raD eoﬂuﬁms(mdbdb phaﬂdz&r&tdnﬁn&:)slcﬂ NMRBM09fMHzat er medi at e
22 f fﬁ4élv@%4§%n%% S@n%l Sé 9 gq%)[{r}l%@f ?Sés%[ ég%%oﬂﬁég%l?%?gg ét 1rgom
t enrper at ur et AO%deﬂaﬂ bé, ‘éa&iﬂobﬁ)ﬁdﬂd@ s20 Hpb.g2 l(fbd—ﬁ/&sﬂaddé)ﬂ 07r& wat er
phase was eﬂd @HEeﬂHW PSS, ReeDAREM DD, TRIYDRE: QLI88miphases vere

washed with brine and concentrat ed under reduced pressure. The crude
product wasCRigIR ey Way dpfeEpaehbsine ViPLC to give 45 ngy (26% over two steps)
of Conpdund 9. Conpound 19 was synthesized starting fromlInternedi ate

35-1 using E)ﬂﬁﬂ%l@@@é ';&ch%gs %P%ﬂ;ﬁ-@t-ﬁﬁm%%H?Mofé-ﬁ%@@ﬁmﬁé@@&ﬁ#—ﬁg’ but Step
2 involvin rate ocdeprotrtection step as described | anple 17,
Step 6. V\%’L@Sﬂlﬁ&ﬂiéﬂblPCT/ EP2010/ 069328 -76- Exanple 39: Synthesis of
Conmpound 53 (y¥c¢)-cis-4-Amino-6-chloro-8-fluorochroman-3-ol was prepared starting from

4-chloro-2-fluorophenol [CAS No.: 348-62-9] using the procedures as exemplified for

30  the preparation of (rac)-Precursor 3. The racemic mixture was separated via
preparative SFC on Chiralpak Daicel® AD-H column (20 x 250 mm, mobile phase:
isocratic 40% methanol (containing 0.2% isopropylamine) / 60% CO,, flow rate:

50 mL/min), the desired (35,4S5)-enantiomer ((—)-Precursor 11a) was isolated as the
first fraction (ee > 95%). '"H NMR (400 MHz, DMSO-ds) & ppm 1.93 (br. s., 2 H) 3.88

35 (br.s.,2H)4.11-4.16 (m, 1 H) 4.18 (dd, /=11.3,4.3 Hz, 1 H) 5.22 (d, /=3.1 Hz, 1 H)

7.22 (dd, J=10.7, 2.5 Hz, 1 H) 7.35 (s, 1 H); [a]*’p = —32.0° (¢ 0.42, MecOH). The

absolute stereochemical configuration was determined using VCD.



NN- Ami ne 39-1 was prepared starting fromliInternedi ate 18-4 using the
procedure as described for Step 1 in Exanple 36. Internediate 39-1 (210 ng,
0. 29 molwolot/eo3) 5 and Precursor 21 (32 ng, 0.29 mDIPCTEPA01O®6I328ET €

di ssolved in DVF (10 nlL). Triethylam ne3g58 ng, 0.58 mmol, 2.0 eq.) and
HATU (115 ng, 0.30 mmol, 1.05 eq.) were successively added. The reaction

m xture was stirred for one hour at roomtenperature. A saturated aqueous
Na2CO3 sol UExamimplavh8b:ydéadsis bl € 4 Sed-pinfret & fwes -6-nldtted ddombd-3-obéched with

water and dgi Egrsldpqﬁf’} hi gh vacuum The crude product was 10 purified by

silica gel mat ogr aphy (el uent: di chl oromet hane di chl or onet hane /
met hanol 97: Jyad)wighweine8- ﬂmgm( sangthdehromupduridvsprepargchstertisg fiom Conpound

47 the am neniasaoiMioréiH-AS [@%%b ng5yyg§ LSRR R Y ERIuPes Y @&é}ﬁﬁﬁt@edsf%ﬂuence
anal ogously to the one for the preparation of ermedi at e

descri
38-3, but itHCRFFPertingef @éa%'f%fs%d ORa Ehreemisdnigtire 3@s é‘?HﬂF%’i Y3 t he
15procedurepraﬁaramfr(beﬂcma@mamaio@% Habluenl(30 X-?Sh—mﬁi@fﬂ@bllé\lph@e% R5 R3

Ra 1 in-CL 838, niianbi (Zwii[hnﬁ.% ils_lopl}lo%in]é) 1 Yook &2, b rite: 5b mL%%
the desired (35,4S5)-enantiomer ((+)-Precursor 11b) was isolated as the first fraction
(ee > 95%). '"H NMR (400 MHz, DMSO-ds) & ppm 1.82 (br. s., 2 H) 2.20 (s, 3 H) 3.84
10 (br.s,2H)4.04-4.12 (m, 2 H) 5.10 (br. s., 1 H) 6.84 (dd, /=12.1, 2.0 Hz, 1 H) 7.05
(br. s., 1 H); [a]*’p = +88.8° (¢ 0.18, McOH). The absolute stereochemical

configuration was determined using VCD.

Example 11: Synthesis of (35.45)-4-amino-6-methylchroman-3-ol ((-)-Precursor 12)

15 (rac)-cis-4-Amino-6-methylchroman-3-ol was prepared starting from 6-methyl-
4-chromanone [CAS No.: 39513-75-2] using the procedures as exemplified for the
preparation of (rac)-Precursor 3. The racemic mixture was separated via preparative
SFC on Chiralpak Daicel® AD-H column (30 x 250 mm, mobile phase: isocratic 17%
methanol (with 0.5% isopropylamine) / 83% CO,, flow rate: 50 mL/min), the desired

20 (35,45)-enantiomer ((—)-Precursor 12) was isolated as the second fraction (ee > 95%).
'H NMR (400 MHz, DMSO-ds) & ppm 1.78 (br. s., 2 H) 2.20 (s, 3 H) 3.77 - 3.84 (m,

2 H) 3.94 (ddd, /=10.7,2.4, 1.3 Hz, 1 H) 3.96 - 4.03 (m, 1 H) 5.00 (br. s., 1 H) 6.58 (d,
J=8.2 Hz, 1 H) 6.88 (dd, J=8.2, 2.0 Hz, 1 H) 7.19 (d, /=2.0 Hz, 1 H); [a]*’» = -18.7° (¢

0.43, MeOH). The absolute stereochemical configuration was determined using VCD.
25

Example 12: Synthesis of (4S5.5R)-4-amino-4.5.6,7-tetrahydrobenzo[b]thiophen-5-0l
((+)-Precursor 13)

1. NHMDS oBn N-OBN

THF, 78C WOH CH3N” | om
/ —_— |
S pyridine, rt S

Step 2
2-1 C| 12-3
N
e

N 0 Step 3 BH3.DMS | THF, reflux

O \

Step 1 NH,

< ‘\\:”
(/I)
S

(+)-Precursor 13
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Step 1: A solution of 6,7-dihydro-5H-benzo[b]thiophen-4-one (starting material
12-1, [CAS No.: 13414-95-4]; 39 g, 256 mmol, 1.0 eq.) in THF (150 mL) was added
dropwise to a mixture of sodium bis(trimethylsilyl)amide (NHMDS; 307 mL ofa 1 M
solution in THF, 307 mmol, 1.2 eq.) and THF (200 mL) at -78°C under argon
5  atmosphere, the reaction mixture was stirred for an additional 30 minutes at -78°C. A
solution of (+)-(8,8-dichloro-camphorylsulfonyl)oxaziridine (94 g, 307 mmol, 1.2 eq.)
in THF (300 mL) was added dropwise. After being stirred for two hours at -78°C, the
reaction mixture was quenched by the addition of an excess of acetic acid and allowed
to warm to room temperature. Water and ethyl acetate were added, and the water phase
10  was separated and extracted with ethyl acetate. The combined organic phases were
dried with anhydrous MgSO4 and concentrated under reduced pressure. The residue
was re-dissolved in dichloromethane (300 mL) and triturated with heptane (500 mL),
the precipitate was removed by filtration and washed with diisopropyl ether. The
filtrate was concentrated under reduced pressure, the residue was purified by silica gel
15  column chromatography (eluent: heptane = heptane / ethyl acetate 4:6) to provide 50 g
(116%) of impure Intermediate 12-2. The crude product was used as such in the next
step.
Step 2: O-benzylhydroxylamine hydrochloride (41 g, 256 mmol, 1.0 eq.) was
added to a solution of crude Intermediate 12-2 (50 g) in pyridine (500 mL). The
20  reaction mixture was stirred at room temperature over weekend. The mixture was
evaporated and co-evaporated two times with toluene. The residue was re-dissolved in
ethyl acetate, the organic phase was washed with an aqueous 5% citric acid solution
and brine, dried with anhydrous MgSO, and concentrated under reduced pressure to

give 72 g of crude Intermediate 12-3.

25 Step 3: Borane dimethyl sulfide complex (198 mL of a 1 M solution in THF
395 mmol, 1.54 eq.) was added dropwise to a solution of crude Intermediate 12-3
(72 g) in THF (1 L) at 0°C. The reaction mixture was stirred at reflux temperature
overnight. After the solvent was partially removed by distillation (the reaction flask
was equipped with a distillation condenser), the reaction was further stirred at reflux

30 temperature until complete conversion. The reaction mixture was cooled in an ice bath
and quenched by the cautious addition of water. The water phase was saturated with
NaCl and several times extracted with methyltetrahydrofuran. The combined organic
phases were dried with anhydrous MgSO,4 and concentrated under reduced pressure to
give an 8:2 cis/trans-isomeric mixture. The desired cis-isomer was isolated via silica

35 gel column chromatography (eluent: dichloromethane = dichloromethane / 7 M
ammonia in methanol 96:4), 17.8 g was obtained (40% over 3 steps, 60% ce (the ee

was determined by liquid chromatography (LC) after amide formation with
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(+)-(S)-mandelic acid)). (+)-Precursor 13 (17.7 g, 105 mmol, 1.0 eq.) was
recrystallized with (+)-(S)-mandelic acid (16 g, 105 mmol, 1.0 eq.) in methanol
overnight. The white solid was filtered off. The filtrate was concentrated and the
obtained residue was recrystallized again. Both batches were combined and dissolved
in a 3 M aqueous NaOH solution. The water phase was extracted with dichloro-
methane, the combined organic layers were dried with anhydrous MgSO, and
concentrated under reduced pressure to give 11.5 g (65%) of enantiomerically pure
(+)-Precursor 13 (cc > 95%). '"H NMR (400 MHz, CHLOROFORM-d) & ppm 1.78 -
2.03 (m, 2 H) 2.20 (br. s., 3 H) 2.76 (ddd, /=16.6, 9.4, 6.2 Hz, 1 H) 2.93 (dd, J=16.6,
5.3 Hz, 1 H)3.80-4.00 (m, 2 H) 6.94 (d, /=5.0 Hz, 1 H) 7.13 (d, /=5.3 Hz, 1 H),
[a]*’p = +59.6° (¢ 0.49, McOH). The absolute stereochemical configuration was
determined using VCD.

Example 13: Synthesis of (1S.2R.6R)-2-hydroxy-6-methylcyclohexanamine
hydrochloride ((—=)-Precursor 14b)

reﬂux ACZO it “/NO,
0]

Step 1 Step 2
31 13-2A 13-2B 13-3

Step 3 NaBH, | MeOH, rt

1. Raney Ni, H,
O/ ethyl acetate, 5°C O/
vy . )
Y NH,Cl 2. HCI/ dioxane " NO,
OH Step 4 OH
(-)-Precursor 14b 13-4

Step 1: Ketone 13-1 (JCAS No.: 13368-65-5]; 430 g, 3.83 mol, 1.0 eq.) and
para-toluenesulfonic acid monohydrate (pTSA.H,0; 72.9 g, 0.38 mol, 0.1 eq.) in
isopropenyl acetate (2.5 L) were refluxed for 6 hours at 100°C. After the reaction
mixture was cooled to room temperature, water was added. The organic layer was
separated and washed with a saturated aqueous NaHCOs solution and brine, dried with
anhydrous NaSQ4 and concentrated under vacuum to afford 530 g (90%) of a 7:10
mixture of the desired isomer 13-2A and the undesired isomer 13-2B (isomeric ratio

was determined by 'H NMR). This mixture was used as such in the next step.
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Step 2: The isomeric mixture 13-2A and 13-2B (106.2 g, 0.95 mol, 1.0 eq.) was
dissolved in acetic acid anhydride (400 mL). Concentrated nitric acid (61 mL,

0.95 mol, 1.0 eq.) was added dropwise at such a rate that the reaction temperature was
maintained between 30°C and 40°C. After the addition was complete, the reaction was
stirred at room temperature for two hours. TLC showed completion of the reaction
(eluent: petroleum ether / ethyl acetate 5:1, Ry= 0.4, two spots, closely). The reaction
mixture was added dropwise to an aqueous saturated NaHCOj3 solution (79.8 g
NaHCOj; in water, 0.95 mol, 1.0 eq.). The mixture was extracted with ethyl acetate, the
combined organic layers were washed with brine, dried with anhydrous Na,SO4 and
concentrated under vacuum. The crude product was purified by silica gel column
chromatography (eluent: petroleum ether / ethyl acetate 97:3 = 91:9) to afford 12.5 g
(11%) of Intermediate 13-3 (the second spot).

Step 3: NaBH,4 (40 g, 1.03 mol, 1.3 eq.) was added in portions to a solution of
Intermediate 13-3 (125 g, 795 mmol, 1.0 eq.) in dry methanol (3.0 L) at room
temperature. The reaction mixture was stirred for 30 minutes at room temperature. The
mixture was neutralized with an aqueous 10% KHSO, solution to pH ~ 7 and
concentrated under reduced pressure. Water was added and the mixture was extracted
with ethyl acetate. The combined organic phases were washed with brine, dried with
anhydrous MgSQj, and concentrated under reduced pressure to give a 1:1 mixture of
Intermediate 13-4 and its epimeric alcohol. Both epimers were separated via
preparative SEC on a Chiralpak Daicel® AD-5 pm column (30 x 250 mm, mobile
phase: isocratic 20% isopropanol / 80% CO,, flow rate 60 mL/min), 29 g (22%) of the
desired isomer 13-4 was obtained as the first fraction. '"H NMR (400 MHz, CDCls) 8
ppm 0.99 (d, J=6.8 Hz, 3 H), 1.10 (m, 1 H), 1.50 (m, 2 H), 1.75 - 1.91 (m, 2 H), 2.01
(m, 1 H), 2.50 (m, 1 H), 2.85 (br. s, 1 H), 4.20 (dd, J=11.6, 2.0 Hz, 1 H), 4.51 (s, 1 H).

Step 4: A solution of 13-4 (29 g, 169.6 mmol, 1.0 eq.) in ethyl acetate (1.25 L)
was hydrogenated at atmospheric pressure for five hours at 5°C with Raney Ni (32 g)
as catalyst. After uptake of hydrogen gas (3.0 eq.), the catalyst was filtered off. A
hydrochloric acid solution in dioxane was added to the filtrate at 0°C, the resulting
mixture was stirred for 30 minutes. The solvent was partially removed under reduced
pressure, the precipitate was collected by filtration and washed with petroleum ether
and diethyl ether to give 20.9 g (74%) of (—)-Precursor 14b (ce > 95%, the ec was
determined by LC after amide formation with (S)-(+)-a-methoxy-a-trifluoromethyl-
phenylacetylchloride). '"H NMR (400 MHz, MeOD) & ppm 1.01 (d, J/=6.5 Hz, 3 H) 1.04
-1.19(m, 1 H) 1.42-1.60 (m, 2 H) 1.70 - 1.81 (m, 1 H) 1.81 -2.01 (m, 1 H) 1.81 -
2.01 (m, 1 H) 2.79 (dd, /=10.8, 3.0 Hz, 1 H) 4.02 - 4.06 (m, 1 H); [a]*’p = —0.53°
(c 1.01, MeOH).
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Mentioned below are the carboxylic acid and carbonate Precursors required as
building blocks leading to the introduction of R* as defined hereinbefore. Those for
which no commercial supply is available, can be synthesized according to literature

5  procedures (Precursor 23 and 24) or through the procedure described in Example 14

(Precursor 22).

0] (0]
H
NHB HO HO
No_-O~_ HO oc N CN
HO \ﬂ/
o) O o)

Precursor 18 Precursor 19 Precursor 20 Precursor 21

o) o) Q
1. % 5 N, Tt
HO CN N 0 aQ
0 (@]

10 Precursor 22 Precursor 23 Precursor 24
Example 14: Synthesis of (S)-2-(1-cyanocyclopropanecarboxamido)-3.3-dimethyl-
butanoic acid (Precursor 22)

HATU, DIPEA
HO.
0 WXCN 0 ’ 0
NH o) N H,, Pd H
BnO 2 » BnO \HXCN —>2 HO N\HXCN
DMF, rt ol MeOH, rt S
Step 1 Step 2
141 14-2 Precursor 22
15

Amine 14-1 was synthesized according to literature procedures starting from

Precursor 19.

Step 1: HATU (3.56 g, 9.35 mmol, 1.15 eq.) was added to a solution of amine
14-1 (1.8 g, 8.13 mmol, 1.0 eq.), 1-cyanocyclopropanecarboxylic acid (0.90 g,

20 8.13 mmol, 1.0 eq.) and N-ethyl-N-isopropylpropan-2-amine (DIPEA; 3.15 g, 8.13
mmol, 1.0 eq.) in DMF (80 mL) at -20°C. The reaction mixture was stirred at room
temperature for one hour. Ethyl acetate was added, the organic phase was washed with
a saturated NaHCOj solution, dried with anhydrous MgSQO4 and concentrated under
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reduced pressure to give 1.83 g (72%) of crude Intermediate 14-2. This was used as

such in the next step.

Step 2: A solution of Intermediate 14-2 (1.83 g, 5.81 mmol, 1.0 eq.) in methanol

was hydrogenated at atmospheric pressure at 25°C for 3 hours with Pd (Pd/C 10%) as

5  catalyst. The reaction mixture was filtered over Celite and the filtrate concentrated
under reduced pressure. The residue was purified by silica gel column chromatography
(eluent: dichloromethane / methanol / acetic acid 97:2:1) to give 0.75 g (58%) of
Precursor 22. (It was observed that during the execution of the above mentioned
synthesis sequence, extensive racemization had taken place!) '"H NMR (400 MHz,

10  CHLOROFORM-d) & ppm 1.07 (s, 9 H) 1.56 (d, J/=3.7 Hz, 2 H) 1.63 - 1.79 (m, 2 H)

441 (d, /=9.0 Hz, 1 H) 6.87 (d, /=8.8 Hz, 1 H) 11.12 (br. s., 1 H)

Mentioned below are Precursors representing examples of formula R*-M as defined
hereinbefore which were used for Suzuki or Stille cross-coupling reactions. Those for
15 which no commercial supply is available, can be synthesized according to literature
procedures (Precursor 25 and 26) or by procedures described in Examples 15 and 16
(Precursors 27, 28, 36 and 37).

>:N ,>:N =N =N > \O\

Sn(nBu), Sn(nBu); Sn(nBu)z Sn(nBu)z Sn(nBu)z
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~N (g N N| SN | ~N SN
= NN~ = = =
B B B B B
HO™~ ~OH HO”~ “OH HO”~ “OH HO™~ “OH HO™~ ~OH
Precursor 30 Precursor 31 Precursor 32 Precursor 33 Precursor 34
| NS | NS FaC N d N\pN
N
~ = = \Q N \%
= B B
B B
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Ho”~ “OH %—% %—% %—%

Precursor 35 Precursor 36 Precursor 37 Precursor 38 Precursor 39
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Example 15: Synthesis of 2-isopropyl-5-(tributylstannyl)thiazole (Precursor 27)

< .

N LDA; nBu3SnCI= S
THF
SJ _78°C > 1t Sn(nBu);

Precursor 27

Lithium diisopropylamide (LDA; 245 mL of a 2.5 M solution, 613.2 mmol, 1.2 eq.)
was added over a period of two hours to a solution of 2-isopropylthiazole ([CAS No.:
15679-10-4]; 65 g, 511 mmol, 1.0 eq.) in dry THF (1.3 L) at -78°C. After stirring for
one hour at this temperature, tributyltin chloride (111 mL, 408.8 mmol, 0.8 eq.) was
added dropwise. The reaction mixture was allowed to gradually warm to room
temperature over about three hours, whereupon the mixture was quenched with a
saturated aqueous NH4Cl solution and diluted with diethyl ether. The organic layer was
separated and the aqueous layer was extracted with diethyl ether. The combined
organic layers were dried with MgSQO4 and concentrated under reduced pressure to
afford 51 g (24%) of Precursor 27. '"H NMR (300 MHz, CHLOROFORM-d) & ppm
0.90 (t, /=7.3 Hz,9H) 1.06 - 1.16 (m, 6 H) 1.25-1.39 (m, 6 H) 1.42 (d, J=7.0 Hz, 6 H)
1.48 - 1.61 (m, 6 H) 3.38 (spt, /=6.9 Hz, 1 H) 7.60 (s, 1 H).

Precursor 28 was synthesized analogously to Precursor 27 starting from 2-
cyclopropylthiazole [CAS No.: 1159821-56-3], but using n-butyllithium as a base.
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Example 16: Synthesis of 2-cyclopropyl-6-methyl-4-(4.4.5.5,-tetramethyl-1.3.2-dioxa-

borolan-2-vy)-pyridine (Precursor 36)

N

~N

Pin,B, dtbpy, | _

|N\ [IrC(COD)], |
= L O/ \O

octane, 80°C

Precursor 36

A mixture of 2-cyclopropyl-6-methylpyridine (JCAS No.: 41765-00-8];1.99 g,

5 149 mmol, 1.0 eq.), bis(pinacolato)diboron (Pin;B;;3.79 g, 14.9 mmol, 1.0 eq.) and
4,4’-di-tertbutyl-2,2’-bipyridine (dtbpy; 0.08 g, 0.30 mmol, 0.02 eq.) in octane (25 mL)
was flushed with nitrogen. Chloro-1,5-cyclooctadiene iridium(I) dimer ([IrCI(COD)]s;
0.10 g, 0.149 mmol, 0.01 eq.) was added and the reaction mixture was stirred at 80°C
for 6 hours. The reaction mixture was cooled to room temperature and diluted with

10  dichloromethane. Water was added and the mixture was stirred for 15 minutes. The
water phase was extracted with dichloromethane (6 times), the combined organic
phases were dried with anhydrous MgSO,4 and concentrated under reduced pressure to
give 3.7 g (95%) of crude Precursor 36. The latter was used without further
purification.

15 Precursor 37 was synthesized analogously to Precursor 36 starting from 2,6-di-
methylpyridine [CAS No.: 108-48-5].

The following examples illustrate typical syntheses of the compounds of formula I.
The corresponding NMR data and/or melting points are listed in table 2.
20
Example 17: Synthesis of Compound 7

g 1.LHMDS

Br
2.
E:CBr
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NHBoc THF, -78°C R s NHBoc  CH3OH/H50, rt
° Step 1 o Step 2
o o)

(-)-Precursor 1 1741
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Br Br

1. TBDMSCI, Imidazole
NHBoc 5 MeOH HO

NHBoc
OTBDMS

DMF, rt

Step3
17-2 17-3

Br
1. HATU, Et3N, rt

NHBoc

NH2 :
(+)-Precursor 2 OH OH

’

2. TBAF, 50°C F
DMF 17-4
Step 4

Step 1: A solution of (—)-Precursor 1 (12.5 g, 32.5 mmol, 1.0 eq.) in dry THF

(100 mL) was cooled to -78°C under nitrogen. Lithium bis(trimethylsilyl)amide

5 (LHMDS; 68.3 mL of a 1 M solution in THF, 68.3 mmol, 2.1 eq.) was added slowly.
After 30 minutes at -78°C, 2-fluorobenzyl bromide (4.19 mL, 34.2 mmol, 1.05 eq.) was
added in one portion to the reaction mixture. Stirring was continued for 90 minutes at
-78°C. Acetic acid (1 mL) and water were added, the mixture was allowed to warm to
room temperature. Ethyl acetate was added, the organic phase was separated and

10 successively washed with a 10% citric acid solution, a saturated aqueous NaHCO3

solution and brine, dried with anhydrous MgSO, and concentrated under reduced
pressure. The crude product was purified by silica gel column chromatography (eluent:
heptane = heptane / ethyl acetate 7:3) to provide 10.7 g (67%) of Intermediate 17-1.

Step 2: NaOH (33.5 mL of a 1 M aqueous solution, 33.5 mmol, 5.0 eq.) was
15  added to a solution of Intermediate 17-1 (3.3 g, 6.7 mmol, 1.0 eq.) in methanol (20
mL). The reaction mixture was stirred at room temperature for three hours. The
reaction mixture was partially concentrated under reduced pressure and then acidified
to pH ~ 2-3 with a 10% citric acid solution. The white precipitate was filtered off,
washed with water and dried under high vacuum. Crude Intermediate 17-2 (3.33 g,

20 96%) was used as such in the next step.
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Step 3: Imidazole (3.08 g, 45.2 mmol, 7.0 eq.) and tert-butyldimethylsilyl-
chloride (4.87 g, 32.4 mmol, 5.0 eq.) were added to a solution of Intermediate 17-2
(3.33 g, 6.47 mmol, 1.0 eq) in DMF (650 mL). The reaction was stirred at room
temperature overnight. Methanol (30 mL) was added and stirring was continued until

5 liquid chromatography-mass spectrometry (LCMS) showed complete TBDMS-
deprotection of the carboxylic acid. Ethyl acetate and a 10% citric acid solution were
added to the reaction mixture. The organic phase was separated, washed with brine,
dried with anhydrous MgSQO4 and concentrated under reduced pressure. The crude
product was purified by silica gel column chromatography (eluent: heptane = heptane /

10 ethyl acetate 7:4) to provide 3.7 g (91%) of pure Intermediate 17-3.

Step 4: Triethylamine (0.89 g, 8.83 mmol, 1.2 eq.), HATU (2.94 g, 7.73 mmol,

1.05 eq.) and (+)-Precursor 2 (1.54 g, 7.73 mmol, 1.05 eq.) were successively added to
a solution of Intermediate 17-3 (4.60 g, 7.36 mmol, 1.0 eq.) in DMF (70 mL). The
reaction mixture was stirred for one hour at room temperature. Tetrabutylammonium

15  fluoride (TBAF, 73.64 mL of a 1 M solution in THF, 73.64 mmol, 10.0 eq.) was added
and the reaction mixture was stirred at 50°C until complete TBDMS-deprotection.
Intermediate 17-4 was precipitated by the addition of a saturated aqueous Na,COs
solution to the reaction mixture. The precipitate was filtered off, washed with water and

dried under high vacuum. The crude product was used as such in the next step.
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Step 7

Compound 7

20
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Step 5: A mixture of Intermediate 17-4 (400 mg, 0.61 mmol, 1.0 eq.),
Precursor 34 (303 mg, 1.83 mmol, 3.0 eq.), tetrakis(triphenylphospine)palladium
(Pd(PPhs)s,; 141 mg, 0.12 mmol, 0.2 eq.) and Na,COs (2.74 mL of a 2 M aqueous
solution, 5.47 mmol, 9.0 eq.) in dioxane (3 mL) was stirred at 110°C for 30 minutes (to

5  prevent the formation of side-products short reaction times were applied) under argon.
The reaction mixture was then rapidly cooled in an ice bath and a saturated aqueous
Na,COs solution was added. The water layer was extracted with ethyl acetate, the
combined organic phases were dried with anhydrous MgSQO, and concentrated under

reduced pressure. Crude Intermediate 17-5 was used as such in the next step.

10 Step 6: Crude Intermediate 17-5 was dissolved in a 5 to 6 M HCl solution in
isopropanol and stirred at room temperature until complete deprotection (~ 30 minutes,
to prevent the formation of side-products the reaction time has to be kept as short as
possible). The reaction mixture was basified with a saturated aqueous Na,COs3 solution
and extracted with ethyl acetate. The combined organic phases were washed with

15  water, dried with anhydrous MgSO, and concentrated under reduced pressure to give

crude Intermediate 17-6 which was used as such in the next step without purification.

Step 7: Triethylamine (246 mg, 2.43 mmol, 4.0 eq.) and HATU (266 mg, 0.69
mmol, 1.15 eq.) were successively added to a mixture of crude Intermediate 17-6 and
Precursor 18 (132 mg, 0.69 mmol, 1.15 eq.) in DMF (8 mL). The reaction mixture was

20  stirred for two hours at room temperature. Ethyl acetate was added, the organic phase
was washed with a saturated Na,COs solution and water, dried with anhydrous MgSO4
and concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: dichloromethane = dichloromethane / methanol 97:3) to give

144 mg (31% starting from Intermediate 17-4) of Compound 7.
25

Compounds 99 and 100 were prepared analogously to Compound 7. Compounds
8,10, 13, 16, 26, and 27 were prepared analogously to Compound 7 but with Step 6
involving a TFA mediated Boc-deprotection step using the procedure as described for
Step 2 in Example 27. Compound 11 was prepared analogously to Compound 7, but
30  using a Stille cross-coupling reaction as described in Example 23 and a TFA mediated

Boc-deprotection step as described for Step 2 in Example 27.
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Example 18: Synthesis of Compound 33

~ N/
Br o Br N
\y /
o NH, o o 7 Ho B oH
: (+)-Precursor 8 . H Precursor 34
HO NHBoc > NN NHBoc »
HATU, EtsN =
OTBDMS s on OTBDMS  Pd(PPhs)s, NayCOs
DMF, rt dioxane / H,0
F Step 1 F 110°C
17-3 18-1 Step 2
\
N— M
\
TBAF
” THF, 1t
= NHBoc ’ NHBoc
OH M otepmMs  SP?
F F
18-2 Step 4 HCI, rt 18-3 R=Boc
IProH 18-4 R=H —» Compound 33

Step 1: HATU (2.36 g, 6.22 mmol, 1.1 eq.) was added to a solution of
Intermediate 17-3 (3.53 g, 5.65 mmol, 1.0 eq.), (+)-Precursor 8 (1.04 g, 5.65 mmol,
1.0 eq.) and triethylamine (1.72 g, 16.95 mmol, 3.0 eq.) in DMF (25 mL). The reaction
mixture was stirred for one hour at room temperature. The reaction mixture was diluted
10 with ethyl acetate and washed a 10% citric acid solution, a saturated Na,COs solution
and brine, dried with MgSQO,4 and concentrated under reduced pressure to give 4.48 g

(96%) of crude Intermediate 18-1. The crude product was used as such in the next step.

Step 2: A mixture of Intermediate 18-1 (4.33 g, 5.48 mmol, 1.0 eq.), Precursor
34 (1.82 g, 10.96 mmol, 2.0 eq.), Pd(PPhs)4 (0.63 g, 0.55 mmol, 0.1 eq.) and Na,COs
15 (30 mL of a2 M aqueous solution, 60.3 mmol, 11.0 eq.) in dioxane (100 mL) was
stirred at 100°C for 50 minutes (to prevent the formation of side-products the reaction
time has to be kept as short as possible) under nitrogen. The reaction mixture was then
rapidly cooled in an ice bath and a saturated aqueous Na,COj; solution was added. The
water layer was extracted with ethyl acetate, the combined organic phases were washed

20 with brine, dried with anhydrous MgSO, and concentrated under reduced pressure. The
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residue was purified by silica gel column chromatography (eluent: dichloromethane -
dichloromethane / methanol 95:5) to give 4.95 g (92%) of Intermediate 18-2.

Step 3: TBAF (10.9 mL of a 1 M solution in THF, 10.97 mmol, 2.0 eq.) was
added to a solution of Intermediate 18-2 (4.56 g, 5.49 mmol, 1.0 eq.) in THF (30 mL).
The reaction mixture was stirred at 50°C until complete deprotection. Water was added,
the precipitate was filtered off, thoroughly washed with water and dried under high
vacuum to give 3.77 g (86%) of Intermediate 18-3.

Intermediate 18-3 was further converted to Compound 33 according to the
procedures as described for Step 6 and Step 7 in Example 17.

Compound 35 was prepared analogously to Compound 33.

Example 19: Synthesis of Compound 66

o— o—
\
AN 7 N

TMSCI, Nal O
_

NHBoc CH3CN, rt

19-1 19-2

——>» Compound 66

Intermediate 19-1 was prepared using the procedures as exemplified for the
preparation of Intermediate 17-5.

Nal (984 mg, 6.56 mmol, 5.5 eq.) and chlorotrimethylsilane (TMSCI; 584 mg,
5.37 mmol, 4.5 eq.) were added to a solution of Intermediate 19-1 in acetonitrile
(10 mL). The reaction mixture was stirred at room temperature for two hours. Methanol
and an aqueous NaOH solution (12 mL of 1 M NaOH solution, 11.9 mmol, 10.0 eq.)
were added, stirring was continued for an additional 30 minutes. The reaction mixture
was partially concentrated under reduced pressure, ethyl acetate and water were added.
The water layer was separated and extracted with ethyl acetate, the combined organic
phases were dried with MgSO4 and concentrated under reduced pressure. The residue
was purified by silica gel column chromatography (eluent: dichloromethane =
dichloromethane / methanol 93:7) to give 360 mg (50%) of Intermediate 19-2.

Intermediate 19-2 was converted to Compound 66 according to the procedure as
described for Step 7 in Example 17.

55 0-F A H-0(CH2) 20CH3 1 "N 1 056 o-FFCO OCH3 1 "N1
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Compounds 36, 40, 85 and 92 were prepared analogously to Compound 66.

Example 20: Synthesis of Compound 96
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Step 7

20-6 Compound 96

Step 1: A solution of (—)-Precursor 1 (54.0 g, 131 mmol, 1.0 eq.) in dry THF
(1000 mL) was cooled to -70°C under nitrogen. Lithium bis(trimethylsilyl)amide
5  (306.8 mL of a 1 M solution in THF, 307 mmol, 2.35 eq.) was dropwisc added over a

period of one hour, after which the reaction mixture was stirred for an extra four hours.
A solution of 2-fluorobenzyl iodide (34.0 g, 144 mmol, 1.1 eq.) in THF (100 mL) was
added to the reaction mixture over one hour. Stirring was continued for 60 minutes at
-70°C. Propionic acid and water were added, the mixture was allowed to warm to room

10  temperature. The mixture was extracted with ethyl acetate, the organic phase was
washed with water, dried with anhydrous Na,SO4 and concentrated under reduced
pressure. The crude product was purified by silica gel column chromatography (eluent:
petroleum ether / ethyl acetate 40:1) to provide 46.3 g (72%) of Intermediate 20-1.

Step 2: LiOH (1.4 L of a 1 M aqueous solution, 1.4 mol, 5.0 eq.) was dropwise
15  added to a solution of Intermediate 20-1 (140 g, 284 mmol, 1.0 eq.) in methanol (3.5 L)
at room temperature. The reaction mixture was stirred at room temperature until no
more starting material was left. The reaction mixture was concentrated under reduced
pressure and filtered. The precipitate was filtered off, washed with water and dried
under vacuum at 50°C to give 120 g (82%) of Intermediate 20-2.

20 Step 3: A 3 L reaction flask was charged with water and stirred at reflux
temperature for 30 minutes under N,. After the water was cooled to 40°C, methanol
(300 mL), Intermediate 20-2 (100 g, 194 mmol, 1.0 eq.), Na,COs (83 g, 783 mmol, 4.0
eq.), Pd(OAc), (661 mg, 2.9 mmol, 0.015 eq.) and Precursor 30 (60 g, 392 mmol, 2.0
eq.) were successively added. The reaction mixture was degassed with N, and heated to

25 75°C over 10 minutes. The reaction mixture was stirred at 75°C for 30 minutes and
then cooled to room temperature. The precipitate was filtered off, washed with a water /
methanol mixture (3:1, 100 mL) and dried under vacuum at 50°C to give 108 g (99 %)
of Intermediate 20-3.
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Step 4: Intermediate 20-3 was converted to Intermediate 20-4 with 70% yield

using the procedure as described for Step 3 in Example 17.

Step 5: Triethylamine (2.67 g, 38.7 mmol, 3.0 eq.) was dropwise added to

mixture of Intermediate 20-4 (8.45 g, 12.9 mmol, 1.0 eq.), HATU (5.15 g, 13.6 mmol,
5 1.05eq.) and (—)-Precursor 14 (2.25 g, 13.6 mmol, 1.05 eq.) in acetonitrile (20 mL).

After the reaction mixture was stirred at room temperature for one hour the pH of the

reaction solution was adjusted to 8~9 by the addition of an aqueous Na,COs3 / NaHCO;

solution. Extraction was carried out with ethyl acetate, the combined organic phases

were washed with water, dried with Na,SO4 and concentrated under reduced pressure

10  to afford 12.4 g (86%) of Intermediate 20-5.

Step 6: A mixture of Intermediate 20-5 (12.44 g, 16.3 mmol, 1.0 eq.) and Nal

(15.86 g, 105.8 mmol, 6.5 eq.) in acetonitrile (130 mL) was stirred at 0~5°C. A solution
of TMSCI (9.76 g, 89.5 mmol, 5.5 eq.) in acetonitrile (20 mL) was dropwise added
over a period of one hour. Stirring was continued until complete Boc-deprotection

15  (~ 90 minutes). TBAF (163 mL of a 2 M solution in THF, 326 mmol, 20.0 eq.) was
dropwise added over five hours to the reaction mixture at 0~5°C. The reaction mixture
was stirred overnight at 30°C. The pH was adjusted to 8~9 by the addition of an
aqueous Na,CO; / NaHCO; solution. Extraction was carried out with dichloromethane,
the combined organic phases were washed with water, dried with Na,SO4 and

20  concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: dichloromethane / methanol 50:1) to give 8.0 g (90%) of
Intermediate 20-6.

Step 7: Intermediate 20-6 was converted to Compound 96 according to the
procedure as described for Step 7 in Example 17.
25
Compounds 45, 52, 93 and 67 were prepared analogously to Compound 96.

For Compound 52 the structure is:
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For Compound 93 its synthesis is the same as above mentioned up to Step 4, but as

of Step 5, starting with Intermediate 20-4, the synthesis is as follows:

“NH,
1. TMSCI, Nal

2. TBAF

OH

O L (+)-Precursor 13

NHBoc CH3CN, 5°C
OTBDMS Step 6

NHBoc HATU, Et3N
OTBDMS CH4CN, 1t

F Step 5 F
20-4 20-7
o— Oo—
\
2N 7 N
Al
HO Y YOS
(0]
H
P 18
recursor . N\n/o\
HATU, Et3N 0
CH3CN, rt
Step 7

Compound 93
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Step 5: Triethylamine (31 g, 306 mmol, 2.0 eq.) was dropwise added to mixture
of Intermediate 20-4 (27.2 g, 153 mmol, 1.0 eq.), HATU (61.2 g, 161 mmol, 1.05 eq.)
and (+)-Precursor 13 (2.25 g, 13.6 mmol, 1.05 eq.) in acetonitrile (700 mL). After the

reaction mixture was stirred at room temperature for one hour the pH of the reaction

solution was adjusted to 8~9 by the addition of an aqueous Na,COsz / NaHCOj solution.

Extraction was carried out with ethyl methyl tert-butyl ether, the combined organic
phases were washed with water, dried with Na,SO4 and concentrated under reduced
pressure to afford 122 g (99%) of Intermediate 20-7.

Step 6: A mixture of Intermediate 20-7 (122 g, 152 mmol, 1.0 eq.) and Nal
(149 g, 996 mmol, 6.5 eq.) in acetonitrile (1200 mL) was stirred at 0~5°C. A solution
of TMSCI (91.5 g, 842 mmol, 5.5 eq.) in acetonitrile (200 mL) was dropwise added
over a period of one hour. Stirring was continued until complete Boc-deprotection
(~ 30 minutes). TBAF (1600 mL of a 2 M solution in THF, 3.04 mol, 20.0 eq.) was
dropwise added over five hours to the reaction mixture at 0~5°C. The reaction mixture
was stirred overnight at 25-30°C. The pH was adjusted to 8~9 by the addition of an
aqueous Na,COs / NaHCOs solution. Extraction was carried out with dichloromethane,
the combined organic phases were washed with water, dried with Na,SO4 and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: dichloromethane / methanol 50:1) to give 77 g (86%) of
Intermediate 20-8.

Step 7: Triethylamine (26.4 g, 264 mmol, 2.0 eq.) was added to a mixture of
HATU (52.2 g, 137 mmol, 1.05 eq.), Intermediate 20-8 (77 g, 131 mmol, 1.0 eq.) and
Precursor 18 (25.9 g, 137 mmol, 1.05 eq.) in DMF (770 mL). The reaction mixture
was stirred for one hour at room temperature. An aqueous Na,COj; solution and water
were added, the mixture was stirred for 30 minutes. The precipitate was filtered off,
washed with water and dried under vacuum at 50°C to give 83 g crude of Compound
93. After recrystallization in a water/ethanol mixture, 78 g (79%) of Compound 93

was obtained.
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Example 21 Synthesis of Compound 64

Br 1. HATU, Et3N, rt,

[O)CL F
0 / HO ™ F O 0
B NHZ 'I/
HO NHBoc .

(+)-Precursor 8

OTBDMS »
2. Nal, TMSCI, rt
FaCO 3. TBAF, 60°C
21-1 CH,CN 21-2
Step 1
IR 0 i
Ho My O
0]
Precursor 18 0 H
HATU, Et;N H o)
DMF, rt
Step 2
21-3
- \
0 @]
\
| ~N 4 N
Ho" 2 oH
Precursor 30 O H
- N.__O
Pd(PPhs)s, Na;CO3 N D
dioxane / H,O O
110°C
Step 3
Compound 64
5 Intermediate 21-1 was prepared using the procedures as exemplified for the

preparation of Intermediate 17-3.

Step 1: Triethylamine (119 mg, 1.18 mmol, 1.2 eq.), HATU (412 mg,
1.09 mmol, 1.1 eq.) and (+)-Precursor 8 (199 mg, 1.18 mmol, 1.1 eq.) were
successively added to a solution of Intermediate 21-1 (681 mg, 0.99 mmol, 1.0 eq.) in

10 acetonitrile (10 mL). The reaction mixture was stirred for one hour at room
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temperature. Nal (961 mg, 6.41 mmol, 6.5 eq.) and TMSCI (589 mg, 5.42 mmol,

5.5 eq.) were successively added to the reaction mixture, stirring was continued until
complete Boc-deprotection (~ 2 hours). TBAF (11.8 mmol, 11.8 mL of a 1 M solution
in THF, 12.0 eq.) was then added and the reaction mixture was stirred overnight at
60°C. A saturated aqueous Na,COs solution was added, the precipitate was filtered off
and thoroughly washed with water. The crude product was purified by silica gel
column chromatography (eluent: dichloromethane = dichloromethane / methanol
90:10) to give 288 mg (46%) of Intermediate 21-2.

Step 2: Triethylamine (91 mg, 0.90 mmol, 2.0 eq.) and HATU (179 mg,
0.47 mmol, 1.05 eq.) were successively added to a mixture of Intermediate 21-2
(288 mg, 0.45 mmol, 1.0 eq.) and Precursor 18 (89 mg, 0.47 mmol, 1.05 eq.) in DMF
(4 mL). The reaction mixture was stirred for two hours at room temperature.
Intermediate 21-3 was precipitated by the addition of a saturated aqueous Na,COs
solution. The precipitate was filtered off, washed with water and dried under high

vacuum to give 330 mg (90%) of crude Intermediate 21-3.

Step 3: A mixture of Intermediate 21-3 (165 mg, 0.203 mmol, 1.0 eq.),
Precursor 30 (62 mg, 0.406 mmol, 2.0 eq.), Pd(PPhs)4 (23 mg, 0.020 mmol, 0.1 eq.)
and Na,COs (0.91 mL of a 2 M aqueous solution, 1.83 mmol, 9.0 eq.) in dioxane
(2 mL) was stirred at 110°C for 15 minutes under argon. The reaction mixture was then
rapidly cooled in an ice bath and a saturated aqueous Na,COj; solution was added. The
precipitate was filtered off, washed with water and dried under reduced pressure. The
crude product was purified by silica gel column chromatography (eluent:
dichloromethane = dichloromethane / methanol 95:5) to give 115 mg (67%) of
Compound 64.

Compounds 41, 54, 62, 63, 65 and 94 were prepared analogously to Compound 64.

Example 22 Synthesis of Compound 44

Br Br

TMSCI, Nal

CH3CN, rt
Step 1

NHBoc

OH

0
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H
HO™ N My O ci
0O
O

Precursor 18 H

Br
? H
’ N. _O.—— Compound 44
N7
: 0

22-3

Y

HATU, Et3N
CH3CN, rt
Step 2

Intermediate 22-1 was prepared using the procedures as exemplified for the preparation
of Intermediate 17-4. Intermediate 22-1 was converted to Intermediate 22-2 using the
Boc-deprotection procedure as described in Example 19. The latter was converted to

5 Compound 44 via intermediate 22-3 using respectively the procedures from Step 2 and

Step 3 as described in Example 21.

Compounds 12, 18, 20, 21, 22, 23, 24, 25, 29, 30, 31, 39, 42, 43, 46, 48, 49 and 91
were prepared analogously to Compound 44.
10
Example 23: Synthesis of Compound 32

.

Sz
Br Sn(nBu)s
Cl Q Precursor 27
Pd(PPhs),, LiCl
Q B Q H o dioxane, 85°C
~
N T
(0]
22-3 Compound 32

A mixture of Intermediate 22-3 (230 mg, 0.301 mmol, 4.0 eq.), Precursor 27
(501 mg, 1.21 mmol, 4.0 eq.), Pd(PPhs)4 (35 mg, 0.030 mmol, 0.1 eq.) and LiCl
15 (26 mg, 0.603 mmol, 2.0 eq.) in dioxane (3 mL) was stirred at 85°C for 40 minutes
under argon. The reaction mixture was cooled in an ice bath and an excess of water was
added. The precipitate was filtered off, washed with water and dried under reduced

pressure. The crude product was purified by silica gel column chromatography (eluent:
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dichloromethane = dichloromethane / methanol 96:4) to give 137 mg (56%) of
Compound 32.

Compounds 14, 28, and 29 were prepared analogously to Compound 32.

Example 24: Synthesis of Compound 38

Hy, (1 atm)
Pd/C, Et3N
MeOH, rt Q o
~
N bl
O
Compound 32 Compound 38

A solution of Compound 32 (50 mg, 0.06 mmol, 1.0 eq.) in methanol (6 mL) was
10 hydrogenated (1.0 atm of hydrogen) at 25°C for 90 minutes with Pd (Pd/C 10%,
50 mg) as catalyst. The reaction mixture was filtered over Celite, the filtrate was

concentrated under reduced pressure to give 31 mg (61%) of Compound 38.

Example 25: Synthesis of Compound 17

Br e}
Q HO\\‘.L_D Q
') z NH, 0 0

(+)-Precursor 2 v TBAF
HO NHBoc > Y H NHBoc
OTBDMS HATU, Et;N OH OTBDMS THF, rt
DMF, rt Step 2
0] 0]
/ Step 1 /
15 251 25-2
Br Br
(@) (@] z
__TFA _ o A NH, T Compound 17
DCM, rt s H 2
OH
Step 3
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Intermediate 25-1 was prepared using the procedures as exemplified for the
preparation of Intermediate 17-3.

Step 1: HATU (1.25 g, 3.30 mmol, 1.05 eq.) was added to a mixture of
tricthylamine (954 mg, 9.42 mmol, 3.0 eq.), (+)-Precursor 2 (519 mg, 3.14 mmol,
1.0 eq.) and Intermediate 25-1 (2.0 g, 3.14 mmol, 1.0 eq.) in DMF (10 mL). The
reaction mixture was stirred for 30 minutes at room temperature. Ethyl acetate was
added, the organic phase was washed with a saturated aqueous Na,COj; solution and
brine, dried with MgSQO4 and concentrated under reduced pressure. The crude product
was purified by silica gel column chromatography (eluent: dichloromethane =
dichloromethane / methanol 99:3) to give 1.67 g (68%) of Intermediate 25-2.

Step 2: A mixture of Intermediate 25-2 (1.67 g, 2.13 mmol, 1.0 eq.) and TBAF
(32.0 mL of a 1 M solution in THF, 32.0 mmol, 15.0 eq.) in THF (40 mL) was stirred at
room temperature overnight. Ethyl acetate and brine were added to the reaction
mixture. The organic layer was separated, thoroughly washed with water and dried to
give 1.47 g (100%) of crude Intermediate 25-3. The crude product was used as such in
the next step.

Step 3: Intermediate 25-3 was converted to Intermediate 25-4 involving a TFA
mediated Boc-deprotection step using the procedure as described for Step 2 in Example
27. The latter was converted to Compound 17 using respectively the procedures from
Step 2 and Step 3 as described in Example 21.

Compounds 15 and 87 and were prepared analogously to Compound 17.
Compound 37 was prepared analogously to Compound 17, but involving a HCI

mediated Boc-deprotection step as described for Step 6 in Example 17.

Example 26: Synthesis of Compound 51

\ \
Br /N /N

= O 4

NHBoc Precursor 34 J\/\‘/z\ H
HO NHBoc
o Pd(PPhs), , NaHCO, L NHBoc
o dioxane / H,0, 80°C o

(-)-Precursor 1 step 1

26-1 » 26-2
toluene, reflux

\\\OH OCH3 OCH3 96

OCH3
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Step 1: A mixture of (—)-Precursor 1 (10.0 g, 26.0 mmol, 1.0 eq.), Precursor
34 (6.5 g, 39.0 mmol, 1.5 eq.) and an aqueous NaHCOj; solution (21.9 g in 50 mL of
water, 260.2 mmol, 10 eq.) in dioxane (200 mL) was stirred at room temperature under
argon. Pd(PPhs), (1.5 g, 1.3 mmol, 0.05 eq.) was added and the reaction mixture was
stirred at 80°C for one hour and then cooled to room temperature. Ethyl acetate was
added, followed by the addition of a saturated aqueous Na,COs solution. The organic
and the water layer were separated, the organic layer was washed with brine and dried
with anhydrous MgSQO, to give a first batch of crude Intermediate 26-2. The water layer
was acidified with a 2 M HCl solution to pH ~ 2 and washed with ethyl acetate.
Subsequently, the pH was adjusted to pH ~ 6 with Na,CO; powder and an extraction
was carried out with ethyl acetate. The combined organic phases were dried with
anhydrous MgSQj4 and concentrated under reduced pressure to give a crude lactone
hydrolyzed side-product (Intermediate 26-1). This was refluxed in toluene under Dean-
Stark conditions until re-lactonization was complete. After removal of the solvent
under reduced pressure, a second bath of crude Intermediate 26-2 was obtained. Both
batches were combined and purified by silica gel column chromatography (eluent:
heptane / ethyl acetate 90:10 = 30:70) to give 7.9 g (71%) of pure Intermediate 26-2.

\ \
2N 1. LHMDS 2N
2. E:(\Br
F NaOH
: THF, - 78°C : THF / H,0, rt

NHBoc Step 2 K i NHBoc Step 3
O O
O

o}
26-2 26-3
\N \N
1. HATU, Et;N, rt
N\
7 N\ 7 N 5 F
1. TBDMSC|, Ho“"(.Ij
Imidazole I%IH
2
2. MeOH . z (+)-Precursor 6
NHBoc DMF, rt HO NHBoc 2. Nal, TMSCI, rt
Step 4
ep OTBDMS 3. TBAF, 60°C
F CH,CN
264 26-5 Step 5

20
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Step 2: Lactone 26-2 was converted to Intermediate 26-3 according to the

procedure as described for Step 1 in Example 17. Purification by silica gel column
5  chromatography (eluent: heptane = heptane / ethyl acetate 5:5) gave Intermediate 26-3
with 73% yield.

Step 3: NaOH (124.5 mL ofa 1 M aqueous solution, 124.5 mmol, 9.3 eq.) was
added to a solution of Intermediate 26-3 (7.18 g, 13.5 mmol, 1.0 eq.) in THF (120 mL).
The reaction mixture was stirred at room temperature for one hour. The reaction
10  mixture was partially concentrated under reduced pressure and then acidified with an
aqueous 10% citric acid solution until pH ~ 6. The water phase was extracted with
dichloromethane, the combined organic phases were dried with anhydrous MgSO4 and

concentrated under reduced pressure to give 7.40 g (99%) of Intermediate 26-4.

Step 4: Intermediate 26-4 was converted to Intermediate 26-5 according to the
15  procedure as described for Step 3 in Example 17. Purification by silica gel column
chromatography (eluent: dichloromethane = dichloromethane / methanol 96:4) gave
Intermediate 26-5 with 84% yield.

Step 5: Intermediate 26-5 was converted to Intermediate 26-6 using the procedure as
described for Step 1 in Example 21. The latter was converted to Compound 51 using
20  the procedure as described for Step 7 in Example 17.

Compounds 50, 58, 59, 80, 89 and 95 were prepared analogously to Compound 51.
Chlorination of Compound 51 according to the procedure as described in Example 33
gave Compound 60.
25
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Example 27: Synthesis of Compound 86

\
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O DMF, rt
+ Y "/NH2
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F
26-5
\ \
N— N—
\ \
/ N / N
Cl Cl
0 0 : . O
7 NHR N NHR
OH OH
TEA E 27-1A R=Boc TEA 27-1B R=Boc
Step 2 E
POM. [ 27.2A R=H PCM. 1t 27.08 R-H
Compound 86
Step 1: Intermediate 26-5 was reacted with racemic (rac)-Precursor 4 using the

5  procedure as described for Step 4 in Example 17. The crude reaction product was
suspended in a mixture of acetonitrile and methanol (1:1) at reflux temperature. After
cooling down to 0°C, the precipitate was filtered off to give a 1:1 mixture of
Intermediate 27-1A and Intermediate 27-1B as a white powder (71%). This mixture

was used as such in the next step.

10 Step 2: TFA (10 mL, 135 mmol, 129 eq.) was added to a 1:1 mixture of
Intermediate 27-1A and Intermediate 27-1B (765 mg, 1.04 mmol, 1.0 eq.) in dichloro-

methane (200 mL). The reaction mixture was stirred at room temperature until LCMS
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showed complete conversion (~30 minutes, to prevent the formation of side-products
the reaction time has to be kept as short as possible). A saturated aqueous Na,COs
solution was added, the layers were separated, the water layer was extracted with
dichloromethane. The combined organic phases were washed with brine, dried with
5  anhydrous MgSQj4 and concentrated under reduced pressure. Both isomers were
separated by silica gel column chromatography (eluent: dichloromethane =
dichloromethane / methanol 93:7) to provide 320 mg (48%) of Intermediate 27-2A
(first fraction) and 298 mg (45%) of Intermediate 27-2B (second fraction).
Intermediate 27-2A was converted to Compound 86 using the procedure as

10 described for Step 7 in Example 17.

Example 28: Synthesis of Compound 61

00— O—
{ 1. HATU, Ef3N, rt
e s! i
HO™ ™ Cl
O 4 NHZ
B (-)-Precursor 11a
HO NHBoc > NHR
OTBDMS 2. TBAF, 50°C
CH3CN
F
281 TMSCI. Nal 28-2 R=Boc
CH3CN, rt 28-3 R=H

— > Compound 61
15

Intermediate 28-1, prepared analogously to Intermediate 26-5, was reacted with
(-)-Precursor 11a according to the procedure as described for Step 4 in Example 17, to
give Intermediate 28-2. Subsequent Boc-deprotection was accomplished applying the
procedure as described in Example 19. Intermediate 28-3 was further converted to

20  Compound 61 using the procedure as described for Step 7 in Example 17.

Compound 56, 98, 101 and 102 were prepared analogously to Compound 61.
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Example 29: Synthesis of Compound 90
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DMF, rt -~ OTBDMS
3. MeOH, rt
F
Step 4

29-5

Step 1: Lactone 29-1 [CAS No.: 165453-05-4] was converted to Intermediate 29-2 with
5 62% yield using the procedure as described for Step 1 in Example 17.

Step 2: Intermediate 29-2 (290 mg, 558 mmol, 1.0 eq.) was dissolved in MeOH
(15 mL) and hydrogenated in a H-Cube with 10% Pd/C as a catalyst cartridge.
Hydrogenation was performed by pumping the reaction solution through the H-cube
with a flow of 1 mL/min at atmospheric pressure. After evaporation of solvents,
10 230 mg (96%) of Intermediate 29-3 was obtained.

Step 3: Intermediate 29-3 (1.38 g, 3.36 mmol, 1.0 eq.) was dissolved in dry
dichloromethane. N-Phenyl-bis-(trifluoromethanesulfonimide) (1.44 g, 4.03 mmol,
1.2 eq.) and Cs,CO5 (1.31 g, 4.03 mmol, 1.2 eq.) were added and the resulting
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suspension was stirred at room temperature for 16 hours until complete conversion
according LCMS analysis. The mixture was diluted with dichloromethane and washed
with an aqueous NaHCOj3 solution and brine. The organic phase was dried with Na,SO4
and concentrated under reduced pressure. The crude product was purified by silica gel

5  column chromatography (eluent: isohexane / ethyl acetate) to give 1.74 g (92%) of
Intermediate 29-4.

Step 4: Intermediate 29-4 (1.55 g, 2.78 mmol, 1.0 eq.) was dissolved in THF

(25 mL) followed by the addition of LIOH (5 mL ofa 1 M aqueous solution, 5.0 mmol,
1.8 eq.) and MeOH (10 mL). The reaction was left stirring at room temperature for

10 1 hour. Solvents were co-evaporated with toluene and dried in vacuo. The residue and
imidazole (3.79 g, 55.6 mmol, 20.0 eq.) were dissolved in dry DMF (10 mL).
TBDMSCI (4.19 g, 27.8 mmol, 10.0 eq.) was added and the reaction mixture was
stirred at room temperature for 16 hours. MeOH was added and the stirring was
continued for two hours until LCMS showed complete TBMS-deprotection of the

15 carboxylic acid. The mixture was diluted with ethyl acetate and washed with brine. The
organic phase was concentrated under reduced pressure and the product was purified by
silica gel column chromatography (eluent: dichloromethane / methanol) to give 1.68 g
(87%) of Intermediate 29-5.
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Compound 90

Step 5: DIPEA (1.5 mL, 8.65 mmol, 4.0 eq.) was added to a stirred solution of
Intermediate 29-5 (1.5 g, 2.16 mmol, 1.0 eq.), (-)-Precursor 16 (437 mg, 3.03 mmol,
1.4 eq.) and (benzotriazol-1-yloxy)tripyrrolidinophosphonium hexafluorophosphate
5 (PyBOP, 1.35 g, 2.59 mmol) in dry DMF (15 mL). After two hours the mixture was
diluted with dichloromethane (50 mL) and washed with aqueous NaHCOs, dried and
concentrated to dryness to give crude Intermediate 29-6 which was used as such in the

next step.

Step 6: A suspension of crude Intermediate 29-6, the HCl salt of Precursor 34
10 (109 mg, 0.55 mmol), Pd(PPh;),CL, (35 mg, 0.055 mmol) and DIPEA (288 mg,
2.23 mmol, ) in a dimethoxyethane / water /ethanol 7:3:1 mixture was stirred at 70°C
for 16 hours. The reaction mixture was concentrated under reduced pressure, the
residue was purified by silica gel column chromatography (eluent: hexane /ethyl acetate
93:7 = 40:60) to give 360 mg (21% over two steps) of Intermediate 29-7.

15 Step 7: HCI (1.25 mL of a 4 M solution in dioxane) was added to a solution of
Intermediate 29-7 (180 mg, 0.23 mmol, 1.0 eq.) in dioxane (5 mL) and methanol
(1 mL). After 40 minutes stirring at room temperature, the mixture was concentrated to
dryness and the residue dried under vacuum. The residue was redissolved in DMF
(10 mL), Precursor 18 (51 mg, 0.27 mmol, 1.2 eq.), PyBOP (142 mg, 0.27 mmol,

20 1.2 eq.) and DIPEA (121 mg, 0.94 mmol, 4.0 eq.) were added. The reaction mixture
was stirred for four hours at room temperature. Dichloromethane was added, the
organic layer was washed with aqueous NaHCOs, dried with MgSO,4 and concentrated
under reduced pressure. Purification by preparative reversed phase HPLC gave 79 mg
(46%) of Compound 90.
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Example 30: Synthesis of Compound 84
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Step 1: Intermediate 29-4 (430 mg, 0.765 mmol) dissolved in N,N-dimethyl-
5 acetamide (DMA; 11 mL) was loaded in a microwave vial together with 2-ethylthiazole
([CAS No.: 15679-09-1]; 433 mg, 3.83 mmol, 5.0 eq.), KOAc (113 mg, 1.17 mmol,
1.5 eq.) and Pd(PPhs)4 (44 mg, 38.3 umol, 0.05 eq.). The reaction mixture was
degassed with N; and then heated in a microwave at 150°C for one hour. The reaction
mixture was diluted with dichloromethane and washed with aqueous 1 M HCl, a
10  saturated NaHCOs solution and brine. The organic phase was dried with Na,SO4 and
concentrated under reduced pressure. The residue was purified by silica gel column
chromatography (eluent: heptane / ethyl acetate) to give 169 mg (42%) of Intermediate
30-1.
Step 2: HCI (10 mL of a 4 M solution in dioxane) was added to Intermediate

15 30-1 (169 mg, 0.323 mmol, 1.0 eq.), the mixture was stirred at room temperature for
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one hour. The reaction mixture was freeze dried over night. The residue was
redissolved in dichloromethane (10 mL), followed by the addition of Precursor 18
(67 mg, 0.355 mmol, 1.1 eq.) and DIPEA (281 uL, 1.62 mmol, 5.0 eq.). The reaction
mixture was cooled to 0°C, HATU (129 mg, 0.339 mmol, 1.05 eq.) was added and

5  stirring was continued at room temperature for three hours. The reaction mixture was
washed with 1 M HCI, a saturated aqueous NaHCOj solution and brine. The organic
phase was dried with Na,SO4 and concentrated under reduced pressure to give 185 mg
(96%) of Intermediate 30-2.

Step 3: Intermediate 30-2 was converted to Intermediate 30-3 according to the

10 procedure as described for Step 4 in Example 29 (49% yield).

Step 4: HATU (74 mg, 194 umol, 1.1 eq.) was added to a solution of

Intermediate 30-3 (128 mg, 176 umol, 1.0 eq.), (-)-Precursor 16 (38 mg, 264 umol,
1.5 eq.) and DIPEA (153 uL, 880 umol, 5.0 eq.) in DCM (5 mL) at 0°C. The reaction
mixture was stirred to room temperature for two hours. The reaction mixture was

15 diluted with DCM and washed with an aqueous 1 M HCI solution, saturated aqueous
NaHCOj; and brine. The organic phase was dried with Na,SO4 and concentrated under
reduced pressure. The residue was purified by silica gel column chromatography
(eluent: heptane / ethyl acetate) to give 35 mg (23%) of Intermediate 30-4.

Step 5: A solution of Intermediate 30-4 (35 mg, 41 umol, 1.0 eq.) in CH3CN (3
20 mL) was cooled to 0°C. HF (170 uL) was dropwise added and stirring was continued at
room temperature for two hours. The reaction was quenched by careful addition of a
saturated aqueous NaHCOs solution, followed by ethyl acetate. Both phases were
separated, the organic phase was washed with saturated aqueous NaHCOs, dried with
anhydrous Na,SO4 and evaporated under reduced pressure. The residue was purified by
25  reversed phase preparative HPLC affording 10 mg (31%) of Compound 84.

Example 31: Synthesis of Compound 87
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31-2 31-3
Step 1: Intermediate 29-4 was reacted with Precursor 34 according to the

procedure as described for Step 6 in Example 29.
Step 2: Intermediate 31-1 was converted to Intermediate 31-2 using the
5  procedure as exemplified for Step 4 in Example 29.

Step 3: Intermediate 31-2 was reacted with (—)-Precursor 15 to give
Intermediate 31-3 using the procedure as described for Step 5 in Example 29. The latter
was converted to Compound 87 according to the procedure from Step 7 in Example
29.

10 Compound 83 was prepared analogously to Compound 87, but using a Heck cross-

coupling reaction as described in Example 30, Step 1.
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Compound 4

Step 1: (+)-Precursor 2 (10.0 g, 60.5 mmol, 1.0 eq.) was added to a mixture of
3-(3-chlorophenyl)propanoic acid (11.2 g, 60.5 mmol, 1.0 eq.), triethylamine (12.3 g,

5 121 mmol, 2.0 eq.) and HATU (10.0 g, 60.5 mmol, 1.0 eq.) in DMF (120 mL) at -10°C.
The reaction mixture was stirred at 0°C for two hours. Ethyl acetate and water were
added. The organic layer was separated and washed with water, a 1 M HCIl solution and
a saturated aqueous Na,COs solution, dried with MgSO4 and concentrated under
reduced pressure. The crude product was purified by silica gel column chromatography

10 (eluent: dichloromethane = dichloromethane / methanol 96:4) to give 15.8 g (79%) of
Intermediate 32-1.

Step 2: 2-Methoxypropene (34.3 g, 476 mmol, 10.0 eq.) was dropwise added

over a period of 30 minutes to a solution of intermediate 32-1 (15.8 g, 47.6 mmol,
1.0 eq.) and pyridinium p-toluenesulfonate (PPTS, 1.2 g, 4.8 mmol, 0.1 eq.) in

15  dichloromethane at 0°C. The reaction mixture was stirred at room temperature for
24 hours. Ethyl acetate and water were added. The organic layer was separated, washed
with water, a 1 M HCI solution and a saturated aqueous Na,COs solution, dried with
MgSQO,4 and concentrated under reduced pressure. The crude product was purified by
silica gel column chromatography (eluent: heptane / ethyl acetate 80:20 = 40:60) to

20 give 10.1 g (57%) of Intermediate 32-2.
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The latter was converted to Compound 4 using the procedures of Step 5, Step 6 and
10 Step 7 as described in Example 17.

Example 33: Synthesis of Compound 5
Br

NHBoc

32-4 33-1

—» Compound 5

A solution of Intermediate 32-4 (3.6 g, 5.0 mmol, 1.0 eq.) and N-chlorosuccinimide
15 (NCS; 806 mg, 6.0 mmol, 1.2 eq.) in DMF was stirred at 80°C until no more starting
material was left. After the reaction mixture was allowed to cool to room temperature,
water was added. The water phase was extracted with ethyl acetate, the combined
organic phases were washed with a 1 M NaOH solution, dried with MgSO4 and
concentrated under reduced pressure. The residue was purified by silica gel column
20  chromatography (eluent: dichloromethane = dichloromethane / methanol 97.5:2.5) to
give 3.1 g (82%) of Intermediate 33-1. The latter was converted to Compound 5 using
respectively the procedures as described for Step 4, Step 5 and Step 6 in Example 32.
Compound 6 was prepared similarly to Compound 5, but using a Stille cross-
coupling reaction as described in Example 23 and a TFA mediated deprotection step as
25  described in Example 27, Step 2.
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chromatography (eluent: dichloromethane = dichloromethane / methanol 93:7) to give
Intermediate 34-1 (42%). The latter was converted to Compound 1 using the
procedures from Step 2 and Step 3 as described in Example 21.
Compounds 2 and 3 were prepared analogously to Compound 1.
10
Example 35: Synthesis of Compound 79
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Amine 35-1 was prepared using the procedures as exemplified for the preparation
15  of Intermediate 28-3. A solution of Intermediate 35-1 (250 mg, 0.39 mmol, 1.0 eq.) and

Precursor 24 (150 mg, 0.55 mmol, 1.4 eq.) in DMF (4 mL) was stirred for one hour at

room temperature. Water and a saturated aqueous Na,COs solution were added to the

reaction mixture, the precipitate was filtered off and washed with water. The crude

product was suspended in boiling acetonitrile and subsequently allowed to cool to room
20  temperature, 236 mg (73%) of Compound 79 was obtained as a white powder.
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10
Amine 36-1 was prepared using the procedures as exemplified for the preparation of
Intermediate 26-6.

Step 1: Amine 36-1 (164 mg, 0.26 mmol, 1.0 eq.) and Precursor 19 (67 mg,
0.29 mmol, 1.1 eq.) were dissolved in acetonitrile (15 mL). Triethylamine (55 uL,
15 0.40 mmol, 1.5 eq.) and HATU (111 mg, 0.29 mmol, 1.1 eq.) were successively added.
The reaction mixture was stirred for 30 minutes at room temperature. Nal (436 mg,
2.91 mmol, 11.0 eq.) and TMSCI (287 mg, 2.65 mmol, 10.0 eq.) were added and
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(d, (36%3060@1 ountl)576w &Bobtaidedd2 (m 4 H 7.07 (s, 1 H 7.15 (d,

, 720-731(m1H)723(d J=7.2 Hz, 2 H) 7.61 (d, J=8.4
774(d J=7.2 Hz, 2 H) 7.97 (d, J=8.4 Hz, 1 H) 8.17 (s, 1 H)

1 HCERBpoUnDd 5HMas pRIBOEddE) logowly (osCopbind 5B ompowsd $4wad H) 1. 60

{sm ﬂrelwredo'arﬁﬁogougly@g' C(olﬂpound 57 but starting from amine 18-4.
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Example 37: Synthesis of Compound 97

1. HATU EtsN /N
N
)I\IHBOC
T3 -
z 7’N H %

Precursor 19

2. TMSCI, Nal
CH3CN, rt
Step 1

371 ]

M _a

cl
0— EtsN—~"DCM, 0°C -> rt 00—
74 \N Step 2 720\

TBAI 0 Z o
N
NMP, rt : N \[]A’D
Step 3 OH o

Compound 97
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H 7.08 (s,

m
3 H)
3

1H

.70 -
.74 (br.

2.85 (m 2 H) 2.87
s., 1 H 3.93(
wOoQa11(id9131=11. 5 Hz, 1
5.09 (d, J=8.4 Hz,
J=8.6 Hz, 1 H) 6.96 -
7.24 - 7.33 (m 3 H

H 1.35 -
$-2.87 (m 2
3.5

6. 67

y

d, J=9, 6

glﬂ?i 7. 1559

1.45 (m
- 3. 64 - - a8

"oz - 5 00 (P ry AT LR gortsAgd ey i Wl

H 4.83 (d,Proessiuge gpdesarihayl for $fap d dey Exampled6. 2/ 7 1z, 1

H)
il il ot ot

- 3.01 (m 2 H 3.48 (s, 3 H) 3.60 (
br. s., 1 H 3.89 (d, J=10.0 Hz,

H 4.18 (d, J=11.2 Hz, PCIHEP4018H6Y3d

1H 531 (54.1H 6.64 (d, J=9.6 Hz,

7.03 (m 3 H
7.63 (d, J=9.0 Hz,

7.07 (s,
1H

1 H 7.15 (d,
7.82 (d, J=7
1H 1.60 - 1.69 (m 1 H 2.
H 2.88- 3.03 (m 2 H) 3.12 (s,
3=9. 8
J=11.
5.29 (d,
6. 96 -

1.9 611_19 iny

1H

br.

3

1
J

.4

=8. 8
|_|21

(d, Jm&rehedHate 37-Hywvas Brepared analdgdidislyBo10tefragdidte -5 (x4Plifdd in

DVBO- d6) Oig’é“@%

56 -

6 H 3.48
1H

|_|21
5 Hz,
J=2.5

J=9.0 Hz, Idithloibn@Thand (4 d#iF viashiowly 2dddd t6.298ixbute ofelfloatityl chidddes. 06 (s,

H 8.28 (s
ppm 27 (4

3

nw—~upE
T o <

.3
, J
1

1H

3.75 (br
H 4.10 (
H,

6" i 0 SNEBSfid)
2. @dhloroBnc@iang i mIp
u éﬁ c?]rél%lle{_% co%g@réio(l_lgalnd

7.11 7.19 (m 2 H) 7.

%d(tgle

1PCT

1

27 (d, J=8.2 Hz, 2 H) 7.43 (d, J=s.

7.59 (d, J%t8p2: Hz, A ikfurd oOlhtel theldiath=35-$ (240.rhg, 1233 thmol, 1.0 eq.),
pyrrolidine (0.286 mL, 3.25 mmol, 10 eq.) and tetrabutylammonium iodide (TBAI;
12 mg, 0.03 mmol, 0.1 eq.) in N-methylpyrrolidinone (NMP; 3 mL) was stirred at room

15

20

EP2010 328 -,95- ._N.1H NVR (8
glipR I GRPRED 1 3 %o IR gd e, (5
aH)° @ Ui réartioB nHxtuse #as §thired ag roon tad)peBat? (s,

= : ; br. s.,
g R T R iy

1drygd wsith gnhygepus M@y ang aonegntratedunder. roduqed prepsedo pive 240 e 6. 66
=10. 0 (12%) ok ctdde Putéfncdifle 32-3(Mm 4 H) 6.88 (d, J=8.6 Hz, 1 H) 7.08 (br.

2 Hz,

temperature until complete conversion. Water was added to the reaction mixture, the

precipitate was filtered off, washed with water and dried under high vacuum. The crude

product was purified by silica gel column chromatography (eluent: dichloromethane =
dichloromethane / methanol 95:5) to give 216 mg (85%) of Compound 97.

Example 38: Synthesis of Compound 9

381

HATU, Et3N
DMF, rt
Step 1

1

7.03 (m 3
.64 (d,

1

3

2

2



H 7.92 (d, J=8.2 Hz, 1 H) 8.38 (d, J=2.1 Hz, 1 H) 29 (400 MHz, DVMSO d6)
0.77 (s, 9 H) 1.35- 1.44 (m 1H 1.60- 1.70 (m 1 H 2.56 - 2.63 (m 1
H 2.70 -w@.28R/(7m312 H) 2.87 - 3.01 (m 2 H) 3.52 (s, 3PEN/ER2&E0/064328 s., 1
H 3.74 (br. s., 1 H 3.86 - 3.95 (m 2sH 4.07 (s, 3 H 4.10 (d, J=12.5
Hz, 1 H 4.18 (d, J=12.5 Hz, 1 H) 4.82 (br. s., 1 H 5.09 (d, J=7.4 Hz, 1
H 5.30 (s, 1 H 6.63 (d, JlOOHz,lH)6.76\d,J:8.2Hz,1 6.96 -
7.03 (m 3 H 7.07 (s, 1 H 7.16 (d, J=9.6 Hz, [\H) 7.22 (d, J=7.2 Hz, 2 H
7.26 - 7.30 (m 1 H 7.32 (s, 1 H 7.62 - 7.88¢/(m 3 H 7.97 (d, J=9.6 Hz,
1 H 30 (400 MHz, DMSO-d6) 0.77 (s, 9 H) 1.3¢ -\.45 (m 1 H) 1.60 - 1.70
(mlH)255-264(m 1H)2.69-2.87( H 2.87- 3.03 (m 2 H
3.47 (s, 3 H)HB) 3.61 (d, J=9. , 1 H 3.74 (br. s., 1 H
3.88 (d. J=10.2 \3?) Do Ts 1 192 (s, 3 H 4.09 (dd, J=11.7,
3.3 Hz, 1 41@(d : . s., 1 H 5.08 (d, J=6.1 Hz,
1 H) 6.67 (d Placlhor bz, ¥ HT6.96 (d, : , 1 H 6.73 (d, J=8.2 Hz, 1
H 6.96 - 7-03{m—3H =% 2 ; .%]9/4 1 H 7.25 - 7.32 (m
3 H 7.45 (d, AaTubipka 1 H)Oé 7074 (t, J=7 .7 Hz, 1
H)789dJ8 Fz, 2 H 804 Ky 31400 MHz, DMSO- d6)
0.76 (s, %’% 1. 45 (m 1 . m 1 H 2.60 (dd, J=13.1,
7.4 H, 1H)27 5.88 (mC 88 - 3.02 (m 2 H 3.44 (s, 3 H 3.60
(br. s., 1 H 3.75 (br. s., 1 87 (d, J=9.8 Hz, 1 H 3.92 - 4.01 (m 1
H 4.09 (dd, J=11.7, 3.5 Hz, 1 H) 41@°(rm>°uu¢215Hz, 1 H 4.85 (d, J=5 .5
Hz, 1 H) 5.08 (dd, J=8.6, 3.5 Hz, 5.31 (d, J=2.5 Hz, 1 H 6.63 (d,
J=9.6 Hz, 1 03(m 3
705 (d. ansipdfulds fw%ﬁre%gaé h%a&s ogﬂ%ﬂﬁedléf%@vﬁiw (m 1
H 7.36 (d,inyely mzaﬂ%An@ l4}e d7Beadenfotegtian gen-ps deserpjed for7btep @ in Fxgmplicty, 2 H)
7.95 (dd, Jz5.3, 1.4 Hz, H)798

5 Step 1: Intermediate 38-1 (610 mg, 0.96 mmol, 1.0 eq.) and Precursor 19
(223 mg, 0.96 mmol, 1.0 eq.) were dissolved in DMF (4 mL). DIPEA (374 mg,
2.89 mmol, 3.0 eq.) and HATU (385 mg, 1.01 mmol, 1.05 eq.) were successively
added. The reaction mixture was stirred for 30 minutes at room temperature. A
saturated aqueous Na,COj solution was added, the water phase was extracted with
10  ethyl acetate. The combined organic phases were washed with brine, dried with MgSQO4
and concentrated under reduced pressure. The crude product was purified by silica gel
column chromatography (eluent: dichloromethane = dichloromethane / methanol 93:7)
to give 207 mg (25%) of Intermediate 38-2.
Step 2: Intermediate 38-2 was converted to Intermediate 38-3 according to the
15  TFA mediated Boc-deprotection procedure as described for Step 2 in Example 27.
Step 3: DIPEA (74 mg, 0.57 mmol, 3.0 eq.) and HATU (76 mg, 0.20 mmol, 1.05
eq.) were successively added to a solution of Intermediate 38-3 (142 mg, 0.19 mmol,
1.0 eq.) and Precursor 20 (25 mg, 0.19 mmol, 1.0 eq.) in DMF (3 mL). The reaction
mixture was stirred for 30 minutes at room temperature. A saturated aqueous Na,COs
20  solution was added, the water phase was extracted with ethyl acetate. The combined
organic phases were washed with brine and concentrated under reduced pressure. The
crude product was purified by preparative HPLC to give 45 mg (26% over two steps) of
Compound 9.
Compound 19 was synthesized starting from Intermediate 35-1 using the reaction
25  sequence as exemplified for Example 38, but Step 2 involving a HCI mediated Boc-
deprotection step as described in Example 17, Step 6.



(d. 3=9.0 Hz, 1K) 806 (s, 1H 877 (d J=5.1 ke, 1H 34 (400 Wiz,

DVBO- d6) 0.78 (s, 9 H) 1.37 - 1.51 (m 1 H 1.61 - 1.75 (m 1 H 2.62 -
2.90 (m WO b)U@0B2 - 3.01 (m 1 H 3.04 (s, 6 H 318 PET/ER2HDORIT - 3. 44
(m 2 H 3.61 (br. s., 1 H 3.68 (br. 56, 1 H 3.89 (d, J=9.6 Hz, 1 H)
3.92- 3.98 (m 1 H 399-4.09 (m 3 H 4 13 (d, J=11.3 Hz, 1 H 4.91 (d
J=5.1 Hz, 1 H) 5.07 (dd, J=8.4, 2.7 Hz, 1 H) 5.21 (d, J=2.9 Hz, 1 H) 6.69
(d, J=9.0 Hexanipltp9BSyithess.cBCompoudd3 6. 83 (dd, J=9.3, 2.4 Hz, 1 H) 6.97
(td, J=8.6, 2.3 Hz, 1 H) 7.03 -7.15 (m 2 H) 7.17- 7.30 (m 4 H 7.38 (d,
J=8'0 Hz, 2 H 7.62' (d, J=9.0 Wz, 1 H 7.73 (dd, J=8.9, 2.1 H/\ 1 H) 7.88
(d, J=9.0 Hz, 1 H) 8.33 (d, J=1L"Hz, 1 H WD 2011/ 070131PCT/ EP2010/ 069328
-96- Comp. N 1H NVR (8 ppm) &4 400 Mz, DVSO d6) 0.80 (s, 9/HN1.38 - 1.48
(m 1H 1.66- 1.75 (m 1 Ni5 (sp H) 2.68 -2.77 (m 2+hN2.78 -2.88
(m 2 H 291 - 3 3. 501ds,X3 H 3.58 (br. s. 3.68 (br.
s., 1 H 390 1H 333 A og d, J=11.9, 3.5
Hz, 1 H 4, 1 Hp489, 64, .09 (dd, J=8.3,
3.6 Hz, 1 H)ﬁ_él_gi_,JQQ _6(?9(_,t —78Hz,
1 H 6.94 (dy LNG maTy, EGN( MY : }3‘

7.26 (s, 2 H5]. 2 "Higp 7y 56 ﬂH) 7 R
J=8.8 Hz, 1 H 7. Oz, 1 H 56 (400 Mz .7 (s, 9 H
1.40 - 1.49 (m 175(m1H)266 G (m .94 - 3.03
(m 1 H 3.48 (s 3380 (br. s., 1 H 3.70 , Wpoameé?’(s 3 H)
3.89 (d, J=10.0 Hz, H)392-400(m1H)419(dd J=11.7, 3.3 Hz, 1
H 4.27 (d, J= 0. dd. . J=8.7, 3.2
. 120 5 e 3oLF wag ppgPheed sGR it oyt ug e dspdusgienfe bifeanEas 1+ 32
Hz, 1 H 6. @8crfletd fI=Step ll-ﬂzExambibe% DBcrmciatdl3¢-in(2 ) i, 722 ol 71.09q.)

5  and Precursor 21 (32 mg, 0.29 mmol, 1.0 eq.) were dissolved in DMF (10 mL).
Triethylamine (58 mg, 0.58 mmol, 2.0 eq.) and HATU (115 mg, 0.30 mmol, 1.05 eq.)
were successively added. The reaction mixture was stirred for one hour at room
temperature. A saturated aqueous Na,COs solution was added, the precipitate was
filtered off, washed with water and dried under high vacuum. The crude product was

10 purified by silica gel column chromatography (eluent: dichloromethane =
dichloromethane / methanol 97:3) to give 143 mg (59%) of Compound 53.

In case of Compound 47 the amine used for amide coupling was prepared via a
synthesis sequence analogously to the one as described for the preparation of
Intermediate 38-3, but in which Boc-deprotection was carried out according to the

15  procedure as described in Example 19.

Table 1
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1.88 (m 1 H) 2.63 - 2.75 (m 1H 2.75- 2.84 (m 2 H 2.84 - 2.95 (m 1
H 2.95 - 3.07 (m 2 H) 3.43 (dd, J=9.5, 5.0 Hz, 1 H) 3.49 -3.75 (m 5 H)
3.75 - 3.8620my070134) 3.88 (s, 3 H 4.08 (dd, J=11.7, 2PETHP20106$934s 19 (d,
J=11.3 Hz, OH) 4.67 - 4.78 (m 1 H) 4.96»(d, J=4.3 Hz, 1 H) 5.03 -5.19 (m
1H 5.35-552(m 2H 6.75 (d, J=8.8 Hz, 3 H) 6.89 (d, J=8.6 Hz, 1 H)
7.01 (s, 1 H)714 (dd3=8.6, 2.1 Hz 1 H) 718 (d J=0.6 Hz, 1 H) 7.21
-7.37 (m Scbp7Ng7 -R' 7. 46Rfn) ¥ H) 7.5R°(d, JE8.0 HR' 2 H) [7.82 (d, J=9.2
Hz, 1 H 7.[95 (dd,| J=8.5, 2.2 Hz, I H) 8.43 (d| J=2.0 Fz,; I|H) 79 (400
MHz, DVMSO-d6) 1.17 - 1.37|(m R H) [1.44- 1.53 (m 1 1.%6- 1.86 (m 1 H
2.67 - 2.84 (50 3 HoR.89 2.03F (M 1 brmE. 94-|3.0 |(h 2 H| 3.05 (s, 6 H
3.46- 3.52|(m 1K) 3.52|- 3.80 (m 6H) 4.05 -|4.1 1 H| 4.19 (d,
J=11.3 Hz, |1 H) 4[75 - 4.8 (m 1 #H) 48 (d,_=45H/ 1 H)| 510 (br. s.,
1 H 532(s, 1 H| 545 (d, J=4.7 Hz, 1 H 6.75/(d, J=8.4 Hz,| 1 H 6.70
(d, J=8.6 Hz, 1 H)| 7.02 - [7.19|(m |5 H) 7.21 -7|31 N 1.45 (d, J=7.2
Hz, 2 H 7.7381(d, J=8F2 HzH 1| Hj 7.82 (6H;J=8.B Hz| 1JH) 8.37 (br. s., 1
H WD 2011/ 070131PCT/ EP2G10/ 069328 - 100- Conp. | N.& (8 ppm) 81 (400
Mz, DVSO-d6) 1.14- 1. 26 (Im 1/ H) 1 26- 139 (m 1 H 142 -11.55 (m 1 H)
1.74 - 1.87 (m 1 H 2.64 - 2084 (m 4 H 2.84/- 2.94 (njy 1|H 2.94 - 3.09
(m 1H 3.45-3.53 (m 1| H B.53|-3.67 (m 3 H 3,68-8.79 (m 3 H 3.88
(s, 3 H 4.1850dd, J=if.7, F 9 M |1 Hogm8 (H, JFILP Hz, |OH) 4.79 (dt,
J=8.0, 5.8 |Hz, OH) 4.87 (d, J=5.3 Hz, 1 H) 5.13| (gef 4, 2.9 Hz, 1 H
5.43 (d, J33.5 Hz| OH) 546 (d, J=5 3 H7 1 H b 85 -6.92 (m| 2 H 7.07
-7.18 (m (3 H) 729 (d, J=8.2/ Hz, [2 H) 7.22 - .29 (m 3 H |7.52 (d, J=8.0
Hz, 2 H 7./86 (d, |J=9.0 HZ, N N
53 o-F F | H \A | e
we” o /N
SN
54 o-F H Cl OCH; |
' N
|
N 0]
55 o-F Cl H -O(CHQ) 20CH3 |
Pl /N
}
56 o-F F Cl OCH; | o
Pl /N
|
N 0]
57 0-Cl F H -O(CHQ) 20CH3 |
e NN
}
58 o-Cl Cl H OCH; | S
Pl /N
}
59 o-F F H OCH; | o
Pl /N




OCH;
OCH;
OCH;
OCH;

H

F
CH;

m-0-CF;
m-F
o-F
0-Cl
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1.30 - 1.48 (m 2 H), 1.48 - 1.59 (m 1 H), 1.69 - 1.87 (m 3 H), 2.55

-2.70 (m 2 H, 2.70 - 2.86 (m 3 H, 3.05(s, 6 H, 3.35 - 3.42 (m 1H,
3.55 (s, SOHp11/@0®B3 - 3.59 (m 1 H), 3.69 (d, J=4.1 HzPCI/HHp(10869388 - 3. 97
(m 2 H), 4.40 (d, J=3.6 Hz, 1 H), 4.85g4d, J=4.9 Hz, 1 H), 6.70 (d, J=8.9
Hz, 1 H), 6.77 (d, J=9.6 Hz, 1 H), 6.99 - 7.30 (m 7 H), 7.50 (d, J=8.0 Hz,
2 H), 7.69 (d, J=8.9 Hz, 1 Y, 7.74 (dd, J=2.6, 8.9 Hz, 1 H), 8.35 (d,
J=2.6 Hz, 1 H) WD 2011/ 070¥¥1PCT/ EP2010/ 069328 -101- Conp. N 1H NMR (8
ppm) 88 (400 MHz, CHLORQFCR d)091(s 18 H 1.64- 1.86 (m 2 H 2.73 (d,
J=4.3 Hz, 3 H 2.75 - 2582 Im 1 2.85 - 2.99 (m 4 H 3.59 (s, 3 H 3.80
- 3.91 (m 2 H 3.9 (s,/)3H 40@) 13 (m 1 H 4.15 (d, J=8.8 Hz, 1 H)
4.25 (br. s.. 10H) 5. 45 (b s. Hé5.88 (br. s., 1 H 6.44 (d, J=7.0
Hz, 1 H 6.8 1 /T (d, J=8.8 Hz, 1 H) 6.85 - 6.98 (m 3
H 7.08 - 7.76 ( [H V. 297(ds\J=7 8 Hz, 2 H 7.36 (d, J=7.2 Hz, 2 H)
7.70 (d, J=8.4 8.31 (§, YH) 89 (400 Mz, DVBO d6) 0.58 (d, J=6.4
Hz, 3 H 0.8l fs 9 H 0.81-0.92 (m 1H 1.17 - 1.43 (m 3 H 1.43 -
1.66 (m 5 H 5>I 283(m 5H 3.05 (s, 6 H 3.14 - 3.24 (m 1 H 3.30
(br. 's., 1 HY3728'(br. s., 1 H 3.51 (s, 3 H 3.81-3.89 (m 1 H 3.89
(d, J=9.4 Hz, 1 H 4.22 (d, J=3.3 Hz, 1 H 4.81 (d, J=4.7 Hz, 1 H) 6.71
(d, J=8.8 Hz,_ 1 H) 6.79 (d, J=9.6 Hz, 1 H 7.09 (d, J=9.6 Hr H 7.05
dd, J=7.6, 1 71.15 - 7.26.(m 5 7.139 (d, rssz, 2 7.61
Ed, J:g_o|-47&°“i‘p%7 "{{D(rd 1=9_0Q. : 7 ( Hz 7

(500 Mz, DVBO-d6) |0.71 (9, 9 H)

1.53 (t, J312.3 Hz,| 1 H),| 2.47

2.79 (dd, J=13¢@, 6.8,kz, |1H),F

3.49 (m 1|H), 3.52 (s, 3|H, 3.f

1 H), 4.05|(d, J=9.|3 Hz, 1 H), 4386

H, 6.83
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6.90 (m 1

(d, J=9.0 Hz
8.38 (d, we2os/d#1311 H)
Mr4- LTR- EGFP cells were obtained by traggfecting M4 cells with

H)
1H

7.03 -7.14 (m 2 H
7.84 (d, J=8.8 Hz,
Bi ol ogi cal

7.20 -

Exanpl es

7.31 (m 4 H 7.42
1 H 7.90 (dd, J=8.6, 2.5
ARCITYEP2@0/0

Gener al

.62
H)

(s,

2 H

7
Hz, 1
2Ry
a

sel ectabl e 5 construct enconpassing the sequences coding for the HV | ong

term nal repeat{(LTR)asa pronmpter for the expressionof—enhanced green
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Table 2

Retention time (Ry) are given in minutes and were determined via Reversed phase
UPLC (Ultra Performance Liquid Chromatography) on a BEH C18 column (1.7 pum,

5 2.1 x50 mm, Waters Acquity) with a flow rate of 0.7 ml/min and column temperature
of 70°C. Two mobile phases (mobile phase A: MeOH; mobile phase B: 10 mM
NH4OAc in 90% H,0 and 10% CH3;CN) were used to run a gradient condition starting
from 5% A and 95% B to 95% A and 5% B in 1.3 minutes, hold for 0.2 minutes, then
back to 5% A and 95% B in 0.2 minutes and finally hold these conditions for

10 0.3 minutes. An injection volume of 0.75 ul was used.
Melting points (m.p.) were determined with a DSC1 STAR® (Mettler-Toledo). Melting
points were measured with a temperature gradient of 10°C/min. The starting

temperature was 30°C, the maximum temperature 300°C. Values are peak values.

Comp. N°| R, (min) MW m.p. (°C)
1 1.33 756.33
2 1.41 786.36
3 1.38 772.32
4 1.36 770.35 229.07
5 1.44 819.32 239.39
6 1.40 796.25
7 1.36 769.39 228.12
8 1.40 803.35 271.61
9 1.46 856.41
10 1.37 805.37
11 1.36 780.28 255.90
12 1.38 788.34 253.22
13 1.38 803.35 252.99
14 1.39 794.29
15 1.35 781.41 214.14
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3.9 2.7 1.515.27 1.6 >32 >49 1.5 0.9 0.8 1
WO 2011/070131
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Comp. N°| R, (min) MW m.p. (°C)
16 1.35 756.35
17 1.35 768.37 221.37
18 1.39 790.32
19 1.43 856.41
20 1.41 809.30
21 1.43 814.35 237.24
22 1.36 804.34
23 1.39 791.31
24 1.38 791.31 240.69
25 1.37 804.34
26 1.35 799.40
27 1.38 802.34
28 1.41 806.29 239.55
29 1.40 796.27
30 1.42 790.32
31 1.39 828.29
32 1.43 808.31 236.06
33 1.36 787.38 258.20
34 1.33 831.40 244.49
35 1.39 822.39 238.80
36 1.39 769.39 226.05
37 1.41 772.32
38 1.43 774.35
39 1.43 790.32 243.66
40 1.36 774.34 222.56
41 1.43 822.35 228.45
42 1.47 856.31 237.32
43 1.41 804.34 271.32
44 1.46 804.33 265.19
45 1.38 790.32 235.74
46 1.47 819.34 244.40
47 1.39 825.33 226.41
48 1.33 791.31 246.19
49 1.46 870.33 256.86
50 1.32 774.34 219.44
51 1.35 787.38 207.05

o A~

.4 5.1 28.6 6 3.2 >32
>32 >49 2.0 1.2 1.0
PCT/EP2010/069328
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Comp. N°| R, (min) MW m.p. (°C)

52 1.40 821.34 255.44
53 1.33 822.39 239.87
54 1.34 788.34

55 1.37 834.34 228.27
56 1.38 808.31

57 1.36 834.34

58 1.40 806.29

59 1.33 774.34 254.86
60 1.42 821.34

61 1.37 808.31 265.41
62 1.35 788.37 244.51
63 1.37 804.34

64 1.41 840.34

65 1.28 775.34

66 1.42 770.37

67 1.41 790.32

68 1.33 772.33

69 1.28 733.39

70 1.35 787.29

71 1.37 806.28 262.44
72 1.35 775.27 234.86
73 1.41 841.26

74 1.29 745.28

75 1.29 775.27 228.26
76 1.29 773.29 290.48
77 1.30 775.27 205.21
78 1.34 791.24

79 1.32 788.30

80 1.27 759.30 239.42
81 1.33 793.26 254.01
82 1.30 705.34

83 1.31 696.34

84 1.35 739.38

85 1.39 774.34 215.00
86 1.38 803.35 237.42
87 n.d. n.d.
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Comp. N°| R, (min) MW m.p. (°C)

88 1.35 735.40

89 1.37 733.42

90 1.35 748.43

91 1.39 736.36 215.60

92 1.39 779.43

93 1.40 760.33 219.41

94 1.42 786.38

95 1.39 776.30 234.17

96 1.35 720.39

97 1.42 773.45 127.74

98 1.39 795.40

99 1.38 706.37

100 1.35 706.37

101 1.38 788.36 254.88

102 1.39 788.36 236.58

(n.d. means not determined)

Table 3

Comp. N° "H NMR (8 ppm)

1 (400 MHz, DMSO-ds) 0.80 (s, 9 H) 1.34 - 1.43 (m, 1 H) 1.64 - 1.73 (m, 1 H) 2.50 (s, 3 H)
2.56-2.63 (m, 1 H) 2.69 - 2.74 (m, 1 H) 2.80 - 2.97 (m, 3 H) 3.49 (s, 3 H) 3.55 - 3.62 (m, 1
H) 3.72-3.77 (m, 1 H) 3.89 (d, /=10.4 Hz, 1 H) 3.95 (br. s., 1 H) 4.06 (dd, J=11.5,4.3 Hz, 1
H) 4.13 (d,/~=11.5 Hz, 1 H) 4.83 (d, /=3.9 Hz, 1 H) 5.07 (dd, /=8.4, 3.7 Hz, 1 H) 5.12 (d,
J=2.7Hz, 1 H) 6.71 (d, /=8.0 Hz, 2 H) 6.80 (t,J/=7.6 Hz, 1 H) 7.00 (d,/<7.2 Hz, 1 H) 7.04 -
7.15 (m, 2 H) 7.22 - 7.28 (m, 3 H) 7.34 (d, /=8.0 Hz, 2 H) 7.41 (d,/=5.3 Hz, 1 H) 7.48 (s, 1
H) 7.59 (d,J=7.6 Hz, 2 H) 7.66 (d, J=8.6 Hz, 1 H) 7.89 (d, J=9.0 Hz, 1 H) 8.45 (d, J=5.3 Hz,
1 H)

6 (400 MHz, DMSO-ds) 0.76 (5,9 H) 1.33 - 1.42 (m, 1 H) 1.59 - 1.70 (m, 1 H) 2.54 - 2.61 (m,
1 H) 2.64 (s, 3 H) 2.69 - 2.80 (m, 2 H) 2.85 - 3.05 (m, 2 H) 3.50 (s, 3 H) 3.58 (br. s., 1 H)
3.76 (br. s., 1 H) 3.87 (d, J=10.2 Hz, 1 H) 3.89 - 3.95 (m, 1 H) 4.10 (d, /=11.9 Hz, 1 H) 4.15
-4.22 (m,J=11.3 Hz, 1 H) 4.84 (d, J=3.1 Hz, 1 H) 5.09 (d, /=6.8 Hz, 1 H) 5.32 (br. s., | H)
6.64 (d, J=9.6 Hz, 1 H) 6.76 (d, /=8.6 Hz, 1 H) 7.07 (br. s., 1 H) 7.12 (d, J=6.8 Hz, 1 H) 7.15
(d, J=8.6 Hz, 1 H) 7.19 - 7.30 (m, 5 H) 7.37 (d, J=7.2 Hz, 2 H) 7.61 (d, J=10.0 Hz, 1 H) 7.89
(s, 1 H) 8.02 (d, /=9.0 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)
7 (400 MHz, DMSO-ds) 0.80 (s, 9 H) 1.37 - 1.49 (m, 1 H) 1.65 - 1.76 (m, 1 H) 2.60 - 2.88 (m,

4 H) 2.90 - 2.99 (m, 1 H) 3.05 (s, 6 H) 3.50 (s, 3 H) 3.61 (br. s., 1 H) 3.64 - 3.69 (m, 1 H)
3.91(d, J=9.5 Hz, 1 H) 3.94 (br. s., 1 H) 4.00 - 4.07 (m, /=11.8, 4.0 Hz, 1 H) 4.11 (d, J=11.3
Hz, 1 H) 4.88 (d,J=5.0 Hz, 1 H) 5.06 (dd, J=9.0, 3.8 Hz, 1 H) 5.12 (d, /=3.3 Hz, 1 H) 6.70
(d,J=8.5Hz, 2 H) 6.79 (1, J=7.5 Hz, 1 H) 6.76 (d, J=8.3 Hz, 1 H) 6.99 (d, /=7.5 Hz, 1 H)
7.03 - 7.14 (m, 3 H) 7.20 - 7.29 (m, 2 H) 7.25 (d, /=8.0 Hz, 2 H) 7.41 (d, J=8.0 Hz, 2 H)
7.65 (d, J=8.0 Hz, 1 H) 7.74 (dd, J=8.8, 2.5 Hz, 1 H) 7.79 (d,J=9.3 Hz, 1 H) 8.35 (d, J=2.5
Hz, 1 H)

8 (400 MHz, DMSO-dg) 0.77 (s,9 H) 1.36 - 1.51 (m, 1 H) 1.61 - 1.75 (m, 1 H) 2.68 - 2.89 (m,
4 H) 2.90 - 3.01 (m, 1 H) 3.05 (s, 6 H) 3.49 (s, 3 H) 3.62 (br. s., 1 H) 3.69 (br. s., 1 H) 3.88
(d,J=9.4 Hz, 1 H) 3.91 - 4.01 (m, 1 H) 4.08 (dd, J=11.1, 3.5 Hz, 1 H) 4.17 (d, /=11.1 Hz, 1
H) 4.89 (d, J=3.7 Hz, 1 H) 5.08 (dd, /=7.4, 2.2 Hz, 1 H) 5.29 (br. s., 1 H) 6.69 (d, ./=8.8 Hz,
1 H) 6.68 (d,/=9.2 Hz, 1 H) 6.76 (d, J=8.6 Hz, 1 H) 7.03 - 7.13 (m, 4 H) 7.15 (d, J=8.4 Hz,
1 H) 7.19 - 7.28 (m, 4 H) 7.37 (d, J/=7.6 Hz, 2 H) 7.58 (d, J=8.4 Hz, 0 H) 7.72 (d, /=8.8 Hz,
1 H) 7.91 (d,/=7.8 Hz, 1 H) 8.33 (s, 1 H)

10 (400 MHz, DMSO-dg) 0.78 (s, 9 H) 1.40 - 1.49 (m, 1 H) 1.64 - 1.75 (m, 1 H) 2.62 - 2.88 (m,
4 H)2.92-3.01 (m, 1 H) 3.04 (s, 6 H) 3.50 (s, 3 H) 3.59 (br. s., 1 H) 3.70 (br. s., 1 H) 3.89
(d,J=9.4 Hz, 1 H) 3.92 (br. s., 1 H) 4.15 (dd, J=11.7, 2.9 Hz, 1 H) 4.22 (d, J=11.5 Hz, 1 H)
4.88 (d,J=4.7 Hz, 1 H) 5.10 (dd, J=8.0, 2.0 Hz, 1 H) 5.33 (br. s., 1 H) 6.69 (d, /=8.4 Hz, 3
H) 7.05 - 7.18 (m, 3 H) 7.18 - 7.28 (m, 4 H) 7.37 (d, J=7.6 Hz, 2 H) 7.64 (d, /=8.8 Hz, 1 H)
7.72 (dd, J=8.9, 1.9 Hz, 1 H) 7.92 (d, /=8.8 Hz, 1 H) 8.32 (s, 1 H)

16 (400 MHz, DMSO-dg) 0.80 (s, 9 H) 1.35 - 1.49 (m, 1 H) 1.63 - 1.78 (m, 1 H) 2.67 - 2.77 (m,
2 H) 2.76 - 2.88 (m, 2 H) 2.88 - 3.02 (m, 1 H) 3.49 (s, 3 H) 3.61 (br. s., 1 H) 3.67 (br. s., 1 H)
3.88 (s, 3 H) 3.91 (br. s., 1 H) 3.96 (br. s., 1 H) 4.04 (dd, /=11.9, 4.1 Hz, 1 H) 4.12 (d,
J=11.5Hz, 1 H) 4.89 (d, J=4.5 Hz, 1 H) 5.06 (dd, /=7.7, 3.2 Hz, 1 H) 5.13 (br. s., 1 H) 6.69
(d,J=8.2 Hz, 1 H) 6.75 (d, J/=9.4 Hz, 1 H) 6.78 (t,J=7.4 Hz, 1 H) 6.89 (d, /=8.6 Hz, 1 H)
6.99 (d, J=7.2 Hz, 1 H) 7.02 - 7.15 (m, 3 H) 7.19 - 7.34 (m, 4 H) 7.46 (d, J=7.6 Hz, 2 H)
7.66 (d, J=8.8 Hz, 1 H) 7.80 (d, /=8.4 Hz, 1 H) 7.92 (dd, /=8.4, 2.5 Hz, 1 H) 8.40 (d, /~1.8
Hz, 1 H)

18 (400 MHz, DMSO-dg) 0.76 (s, 9 H) 1.39 - 1.50 (m, 1 H) 1.63 - 1.75 (m, 1 H) 2.63 - 2.90 (m,
4 H)2.92-3.03 (m, 1 H)3.47 (s,3 H) 3.62 (br. s., 1 H) 3.70 (br. s., 1 H) 3.88 (s, 3 H) 3.88
(d,J=10.0 Hz, 1 H) 3.92 - 4.02 (m, 1 H) 4.08 (dd, J=11.9, 3.5 Hz, 1 H) 4.13 - 4.22 (m,
J=11.3 Hz, 2 H) 4.90 (d, J=5.1 Hz, 1 H) 5.09 (dd, /=8.6, 3.3 Hz, 1 H) 5.29 (br. s., 1 H) 6.69
(d,J=9.6 Hz, 1 H) 6.76 (d, J=8.6 Hz, 1 H) 6.88 (d, /=8.6 Hz, 1 H) 7.05 - 7.13 (m, 3 H) 7.16
(dd, J=8.6, 2.3 Hz, 1 H) 7.21 - 7.30 (m, 4 H) 7.43 (d, /=7.8 Hz, 2 H) 7.60 (d, /=9.2 Hz, 1 H)
7.91 (dd, J=8.5, 1.9 Hz, 1 H) 8.38 (d,/=2.2 Hz, 1 H)




3.52.6 2.1 26.4233.019 3.7 2.42.012.324 3.3 >32 3.31.91.7 16.1
25 4.9 >32 4.6 2.7 2.5 26.4 26 5.0 >32 4.2 3.4 3.2 15.4 27 3.1 >32 >32

2.8 2.2 1w6 2011/070131 PCT/EP2010/069328
94.
Comp. N° "H NMR (8 ppm)
19 (400 MHz, DMSO-dy) 0.78 (s,9 H) 1.38 - 1.47 (m, 1 H) 1.55 - 1.63 (m, 4 H) 1.67 - 1.77 (m,

1 H) 2.23 - 2.39 (m, 4 H) 2.65 - 2.77 (m, 3 H) 2.78 - 2.89 (m, 2 H) 2.92 - 3.00 (m, 2 H) 3.04
(s, 6 H) 3.62 (br. s., 1 H) 3.71 (br. s., 1 H) 3.90 - 3.99 (m, 1 H) 4.09 (dd, /=11.9, 3.5 Hz, 1 H)
4.18 (d,J=11.9 Hz, 1 H) 4.22 (d, J=10.0 Hz, 1 H) 4.86 (d, /=4.7 Hz, 1 H) 5.09 (dd, J=9.0,
2.7 Hz, 1 H) 5.30 (d, J=3.1 Hz, 1 H) 6.69 (d, /=9.0 Hz, 1 H) 6.76 (d, J=8.8 Hz, 1 H) 7.05 -
7.28 (m, 9 H) 7.37 (d, J=8.0 Hz, 2 H) 7.73 (dd, J=9.0, 2.0 Hz, 1 H) 7.81 (d, /=9.0 Hz, 1 H)
7.91 (d, J=8.4 Hz, 1 H) 8.34 (d, /=2.3 Hz, 1 H)

20 (400 MHz, DMSO-dg) 0.77 (s,9 H) 1.33 - 1.46 (m, 1 H) 1.57 - 1.70 (m, 1 H) 2.59 (dd,
J=12.9, 7.2 Hz, 1 H) 2.68 - 2.83 (m, 2 H) 2.84 - 3.02 (m, 2 H) 3.06 (s, 6 H) 3.53 (s, 3 H) 3.55
-3.64 (m, 1 H) 3.73 (br. s., 1 H) 3.89 (d,./=9.8 Hz, 1 H) 3.91 (br. s., 1 H) 4.06 - 4.13 (m,
J=11.7,3.1 Hz, 1 H) 4.18 (d, /=11.5 Hz, 1 H) 4.80 (d, /=5.3 Hz, 1 H) 5.09 (dd, /=83, 3.6
Hz, 1 H) 5.29 (br. s., 1 H) 6.64 (d,/=9.8 Hz, 1 H) 6.76 (d, J=8.6 Hz, 1 H) 6.96 - 7.04 (m, 4
H) 7.08 (s, 1 H) 7.18 (d, J=8.0 Hz, 2 H) 7.16 (dd, J=8.6, 2.0 Hz, 1 H) 7.23 - 7.32 (m, 1 H)
7.65 (d, J=8.0 Hz, 2 H) 7.62 (d, /=10.6 Hz, 1 H) 7.96 (d, /=8.6 Hz, 1 H)

22 (400 MHz, DMSO-dg) 0.75 (s, 9 H) 1.35 - 1.44 (m, 0 H) 1.60 - 1.70 (m, 1 H) 2.55 - 2.64 (m,
1 H) 2.68 - 2.83 (m, 2 H) 2.87 - 3.01 (m, 2 H) 3.09 (s, 6 H) 3.49 (s, 3 H) 3.60 (br. s., 1 H)
3.73 (br. s., 1 H) 3.88 (d,J=9.4 Hz, 1 H) 3.92 (br. s., 1 H) 4.08 (d, J=11.3 Hz, 1 H) 4.17 (d,
J=11.2 Hz, 1 H) 4.83 (d, J=3.7 Hz, 1 H) 5.08 (d, J=8.4 Hz, 1 H) 5.30 (br. s., 1 H) 6.64 (d,
J=9.0 Hz, 1 H) 6.75 (d, J=8.6 Hz, 1 H) 6.96 - 7.02 (m, 4 H) 7.07 (s, 1 H) 7.15 (d, /=8.6 Hz,

1 H) 7.20 - 7.31 (m, 1 H) 7.23 (d, /=7.2 Hz, 2 H) 7.61 (d, J=8.4 Hz, 1 H) 7.74 (d, /=7.2 Hz,
2 H) 7.97 (d,/=8.4 Hz, 1 H) 8.17 (s, 1 H) 8.55 (s, 1 H)

23 (400 MHz, DMSO-d¢) 0.76 (s, 9 H) 1.34 - 1.45 (m, 1 H) 1.60 - 1.71 (m, 1 H) 2.55 - 2.64 (m,
1 H) 2.70 - 2.85 (m, 2 H) 2.87 - 3.01 (m, 2 H) 3.48 (s, 3 H) 3.60 (br. s., 1 H) 3.74 (br. s., 1 H)
3.93 (br. s., 1 H) 3.89 (d,J=10.0 Hz, 1 H) 3.94 (s, 3 H) 4.09 (d, /=11.5 Hz, 1 H) 4.18 (d,
J=11.2 Hz, 1 H) 4.85 (d, J=4.3 Hz, 1 H) 5.09 (d, /=8.4 Hz, 1 H) 5.31 (s, 1 H) 6.64 (d, /=9.6
Hz, 1 H) 6.76 (d, J=8.6 Hz, 1 H) 6.96 - 7.03 (m, 3 H) 7.07 (s, 1 H) 7.15 (d, /=8.8 Hz, 1 H)
7.24 - 7.33 (m, 3 H) 7.63 (d, /=9.0 Hz, 1 H) 7.82 (d,/=7.4 Hz, 2 H) 7.98 (d, /=8.4 Hz, 1 H)
8.35 (s, 1 H) 8.70 (s, 1 H)

25 (400 MHz, DMSO-dq) 0.77 (s,9 H) 1.35 - 1.45 (m, 1 H) 1.60 - 1.69 (m, 1 H) 2.56 - 2.64 (m,
1 H) 2.71 - 2.87 (m, 2 H) 2.88 - 3.03 (m, 2 H) 3.12 (s, 6 H) 3.48 (s, 3 H) 3.56 - 3.64 (m, 1 H)
3.70 - 3.77 (m, 1 H) 3.88 (d, /=9.8 Hz, 1 H) 3.92 - 3.99 (m, 1 H) 4.09 (dd, /=11.4, 2.9 Hz, 1
H) 4.18 (d,J=11.5 Hz, 1 H) 4.83 (d, J=5.3 Hz, 1 H) 5.08 (dd, J=8.0, 2.7 Hz, 1 H) 5.29 (d,
J=2.5Hz, 1 H) 6.67 (d, /=9.6 Hz, 1 H) 6.76 (d, /=8.8 Hz, 1 H) 6.96 - 7.03 (m, 3 H) 7.08 (s,

1 H) 7.15 (d, /=8.6 Hz, 1 H) 7.24 - 7.32 (m, 3 H) 7.64 (d, J=9.0 Hz, 1 H) 7.87 (d, /=7.6 Hz,
2 H) 7.98 (d, /=8.6 Hz, 1 H) 8.06 (s, 1 H) 8.28 (s, 1 H)
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Comp. N° "H NMR (8 ppm)
27 (400 MHz, DMSO-ds) 0.76 (5,9 H) 1.39 - 1.48 (m, 1 H) 1.60 - 1.71 (m, 1 H) 2.64 - 3.04 (m,

5H)3.47 (s, 3H) 3.61 (br.s., 1 H) 3.72 (s, 3 H) 3.75 (br. s., 1 H) 3.87 (d,/=10.0 Hz, 1 H)
3.88 (s, 3 H) 3.95 (br. s., 1 H) 4.10 (dd, /=11.9, 3.5 Hz, 1 H) 4.19 (d, J=11.5 Hz, 1 H) 4.82
(d,J=5.3 Hz, 1 H) 5.10 (dd, J=9.0, 3.5 Hz, 1 H) 5.26 (d,/=3.3 Hz, 1 H) 6.66 (d,./=10.0 Hz,
1 H) 6.70 - 6.79 (m, 4 H) 6.88 (d, /=8.6 Hz, 1 H) 7.08 (br. s., 1 H) 7.11 - 7.19 (m, 2 H) 7.27
(d, J=8.2 Hz, 2 H) 7.43 (d, J=8.2 Hz, 2 H) 7.59 (d, /=9.2 Hz, 1 H) 7.91 (dd, J=8.6, 2.5 Hz, 1
H) 7.92 (d,J=8.2 Hz, 1 H) 8.38 (d,/=2.1 Hz, 1 H)

29 (400 MHz, DMSO-dg) 0.77 (s,9 H) 1.35 - 1.44 (m, 1 H) 1.60 - 1.70 (m, 1 H) 2.56 - 2.63 (m,
1 H) 2.70 - 2.82 (m, 2 H) 2.87 - 3.01 (m, 2 H) 3.52 (s, 3 H) 3.59 (br. s., 1 H) 3.74 (br. s., 1 H)
3.86 - 3.95 (m, 2 H) 4.07 (s, 3 H) 4.10 (d, J=12.5 Hz, 1 H) 4.18 (d, J=12.5 Hz, 1 H) 4.82 (br.
s., 1 H) 5.09 (d,/=7.4 Hz, 1 H) 5.30 (s, 1 H) 6.63 (d, /=10.0 Hz, 1 H) 6.76 (d, J=8.2 Hz, 1
H) 6.96 - 7.03 (m, 3 H) 7.07 (s, 1 H) 7.16 (d, J=9.6 Hz, 1 H) 7.22 (d, /=7.2 Hz, 2 H) 7.26 -
7.30 (m, 1 H) 7.32 (s, 1 H) 7.62 - 7.68 (m, 3 H) 7.97 (d, J=9.6 Hz, 1 H)

30 (400 MHz, DMSO-dg) 0.77 (s,9 H) 1.36 - 1.45 (m, 1 H) 1.60 - 1.70 (m, 1 H) 2.55 - 2.64 (m,
1 H) 2.69 - 2.87 (m, 2 H) 2.87 - 3.03 (m, 2 H) 3.47 (s, 3 H) 3.56 (s, 1 H) 3.61 (d, J=9.8 Hz, 1
H) 3.74 (br. s., 1 H) 3.88 (d,/=10.2 Hz, 1 H) 3.95 (br. s., 1 H) 3.92 (s, 3 H) 4.09 (dd, J/=11.7,
3.3 Hz, 1 H) 4.18 (d, /=11.5 Hz, 1 H) 4.88 (br. s., 1 H) 5.08 (d, /=6.1 Hz, 1 H) 6.67 (d,
J=10.2 Hz, 1 H) 6.76 (d, /=8.8 Hz, 1 H) 6.73 (d, /=8.2 Hz, 1 H) 6.96 - 7.03 (m, 3 H) 7.08 (s,
1 H) 7.11 - 7.19 (m, 1 H) 7.25 - 7.32 (m, 3 H) 7.45 (d, J/=7.4 Hz, 1 H) 7.65 (d, /=9.4 Hz, 1
H) 7.74 (t,J=7.7 Hz, 1 H) 7.89 (d, J=8.0 Hz, 2 H) 8.04 (d, /=8.8 Hz, 1 H)

31 (400 MHz, DMSO-dg) 0.76 (s, 9 H) 1.35 - 1.45 (m, 1 H) 1.61 - 1.71 (m, 1 H) 2.60 (dd,
J=13.1, 7.4 Hz, 1 H) 2.74 - 2.88 (m, 2 H) 2.88 - 3.02 (m, 2 H) 3.44 (s, 3 H) 3.60 (br. s., 1 H)
3.75 (br. s., 1 H) 3.87 (d,J=9.8 Hz, 1 H) 3.92 - 4.01 (m, 1 H) 4.09 (dd, /=11.7, 3.5 Hz, 1 H)
4.18 (d,J=11.5 Hz, 1 H) 4.85 (d, J=5.5 Hz, 1 H) 5.08 (dd, J=8.6, 3.5 Hz, 1 H) 5.31 (d, J=2.5
Hz, 1 H) 6.63 (d,J=9.6 Hz, 1 H) 6.74 (d, /=8.8 Hz, 1 H) 6.75 (none, 1 H) 6.95 - 7.03 (m, 3
H) 7.05 (d,J=2.0 Hz, 1 H) 7.14 (dd, J=8.7, 2.4 Hz, 1 H) 7.24 - 7.31 (m, 1 H) 7.36 (d, J=8.2
Hz, 2 H) 7.63 (d,J=9.2 Hz, 1 H) 7.70 (d, J=8.2 Hz, 2 H) 7.95 (dd, J=5.3, 1.4 Hz, 1 H) 7.98
(d,J=9.0 Hz, 1 H) 8.06 (s, 1 H) 8.77 (d, J=5.1 Hz, 1 H)

34 (400 MHz, DMSO-dg) 0.78 (s,9 H) 1.37 - 1.51 (m, 1 H) 1.61 - 1.75 (m, 1 H) 2.62 - 2.90 (m,
4 H)2.92-3.01 (m, 1 H) 3.04 (s, 6 H) 3.18 (s, 3 H) 3.37 - 3.44 (m, 2 H) 3.61 (br. s., 1 H)
3.68 (br. s., 1 H) 3.89 (d,J=9.6 Hz, 1 H) 3.92 - 3.98 (m, 1 H) 3.99 - 4.09 (m, 3 H) 4.13 (d,
J=11.3 Hz, 1 H) 491 (d, J=5.1 Hz, 1 H) 5.07 (dd, /=8.4, 2.7 Hz, 1 H) 5.21 (d, J=2.9 Hz, 1
H) 6.69 (d,J=9.0 Hz, 1 H) 6.71 - 6.80 (m, 2 H) 6.83 (dd, /=9.3, 2.4 Hz, 1 H) 6.97 (td, J=8.6,
2.3 Hz, 1 H) 7.03 - 7.15 (m, 2 H) 7.17 - 7.30 (m, 4 H) 7.38 (d, J=8.0 Hz, 2 H) 7.62 (d, J=9.0
Hz, 1 H) 7.73 (dd, J=8.9, 2.1 Hz, 1 H) 7.88 (d, J=9.0 Hz, 1 H) 8.33 (d, /=1.8 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)
54 (400 MHz, DMSO-ds) 0.80 (3,9 H) 1.38 - 1.48 (m, 1 H) 1.66 - 1.75 (m, 1 H) 2.45 (s, 6 H)

2.68-2.77 (m, 2 H) 2.78 - 2.88 (m, 2 H) 2.91 - 3.01 (m, 1 H) 3.50 (s, 3 H) 3.58 (br. 5., 1 H)
3.68 (br. s., 1 H) 3.90 (d,J=10.0 Hz, 1 H) 3.93 - 3.99 (m, 1 H) 4.17 (dd, J=11.9, 3.5 Hz, 1 H)
4.25(d,J=11.1 Hz, 1 H) 4.89 (d, J=4.9 Hz, 1 H) 5.09 (dd, J=8.3, 3.6 Hz, 1 H) 5.27 (br. s., 1
H) 6.74 (d,J=9.6 Hz, 1 H) 6.79 (t, J=7.8 Hz, 1 H) 6.94 (d, J=7.6 Hz, 1 H) 7.06 - 7.14 (m, 2
H) 7.20 - 7.28 (m, 3 H) 7.26 (s, 2 H) 7.32 (d, J=8.4 Hz, 2 H) 7.56 (d, J=8.0 Hz, 2 H) 7.66 (d,
J=8.8 Hz, 1 H) 7.84 (d, /=9.0 Hz, 1 H)

56 (400 MHz, DMSO-dq) 0.78 (s, 9 H) 1.40 - 1.49 (m, 1 H) 1.66 - 1.75 (m, 1 H) 2.66 - 2.90 (m,
4 H)2.94 -3.03 (m, 1 H) 3.48 (s, 3 H) 3.60 (br. s., 1 H) 3.70 (br. s., 1 H) 3.88 (s, 3 H) 3.89
(d,J=10.0 Hz, 1 H) 3.92 - 4.00 (m, 1 H) 4.19 (dd, J=11.7, 3.3 Hz, 1 H) 4.27 (d, /=11.3 Hz, 1
H) 4.90 (d, J=4.5 Hz, 1 H) 5.12 (dd, J=8.7, 3.2 Hz, 1 H) 5.35 (br. s., 1 H) 6.69 (d, J=9.6 Hz,
1 H) 6.81 (dd, /=9.1, 2.2 Hz, 1 H) 6.88 (d, /=8.6 Hz, 1 H) 7.06 - 7.14 (m, 2 H) 7.21 - 7.29
(m, 3 H) 7.27 (d, J=8.2 Hz, 2 H) 7.43 (d, J=8.2 Hz, 2 H) 7.64 (d, J=9.2 Hz, 1 H) 7.90 (dd,
J=8.6,2.5 Hz, 1 H) 7.94 (d, /=8.8 Hz, 1 H) 8.38 (d, /=2.1 Hz, 1 H)

57 (400 MHz, DMSO-dg) 0.77 (s, 9 H) 1.42 - 1.54 (m, 1 H) 1.65 - 1.79 (m, 1 H) 2.66 - 2.89 (m,
3 H) 2.89 - 3.06 (m, 2 H) 3.17 (s, 3 H) 3.39 (d, J=5.7 Hz, 2 H) 3.67 (br. s., 1 H) 3.65 (br. s., 1
H) 3.90 (d, J=10.0 Hz, 1 H) 3.88 (s, 3 H) 3.94 - 4.09 (m, 4 H) 4.13 (d, /=11.1 Hz, 1 H) 4.97
(d, J=4.9 Hz, 1 H) 5.08 (dd, J=8.8, 3.5 Hz, 1 H) 5.22 (br. 5., 1 H) 6.76 (d, /=9.2 Hz, 1 H)
6.73 (dd, J=9.0, 4.9 Hz, 1 H) 6.83 (dd, /=9.4, 2.5 Hz, 1 H) 6.87 (d, J=8.6 Hz, 1 H) 6.95 (td,
J=8.6,3.0 Hz, 1 H) 7.17 - 7.26 (m, 2 H) 7.26 - 7.32 (m, 3 H) 7.35 - 7.41 (m, 1 H) 7.44 (d,
J=8.2 Hz, 2 H) 7.63 (d, /=9.2 Hz, 1 H) 7.86 (d, /=8.8 Hz, 1 H) 7.91 (dd, /=8.8, 2.5 Hz, 1 H)
8.39 (d,/=2.1 Hz, 1 H)

58 (400 MHz, DMSO-dg) 0.76 (s, 9 H) 1.40 - 1.54 (m, 1 H) 1.66 - 1.80 (m, 1 H) 2.72 - 2.88 (m,
3 H) 2.87 - 2.98 (m, 1 H) 2.98 - 3.09 (m, 1 H) 3.48 (s, 3 H) 3.66 (br. 5., 1 H) 3.69 (br. s., 1 H)
3.88 (s, 3 H) 3.89 (d, J=10.0 Hz, 1 H) 3.95 - 4.04 (m, 1 H) 4.08 (dd, /=11.7, 3.5 Hz, 1 H)
4.12 - 4.25 (m, J=11.5 Hz, 1 H) 4.96 (d, J=4.9 Hz, 1 H) 5.09 (dd, J=8.6, 3.5 Hz, 1 H) 5.31
(br. s., 1 H) 6.68 (d, /=9.6 Hz, 1 H) 6.75 (d, J=8.8 Hz, 1 H) 6.88 (d, J=8.6 Hz, 1 H) 7.08 (d,
J=1.8 Hz, 1 H) 7.15 (dd, /=8.8, 2.3 Hz, 1 H) 7.19 - 7.32 (m, 5 H) 7.34 - 7.41 (m, 1 H) 7.43
(d, J=8.0 Hz, 2 H) 7.60 (d, J=9.2 Hz, 1 H) 7.91 (dd, J=8.6, 2.5 Hz, 1 H) 7.90 (d, ./=8.2 Hz, 1
H) 8.39 (d, J=2.3 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)
60 (400 MHz, DMSO-ds) 0.80 (s, 9 H) 1.38 - 1.50 (m, 1 H) 1.65 - 1.77 (m, 1 H) 2.62 - 2.88 (m,

4 H) 2.90 - 3.00 (m, 1 H) 2.95 (s, 6 H) 3.50 (s, 3 H) 3.59 (br. s., 1 H) 3.68 (br. s., 1 H) 3.89
(d,J=9.6 Hz, 1 H) 3.96 (br. s., 1 H) 4.14 (dd, J=11.5, 3.5 Hz, 1 H) 4.21 (d, J=11.1 Hz, 1 H)
4.89 (d, J=4.5 Hz, 1 H) 5.09 (dd, J=8.8, 3.7 Hz, 1 H) 5.27 (br. s., 1 H) 6.71 - 6.83 (m, 3 H)
6.96 - 7.05 (m, 1 H) 7.05 - 7.14 (m, 2 H) 7.28 (d, /=8.2 Hz, 2 H) 7.20 - 7.27 (m, 2 H) 7.49
(d, J=8.2 Hz, 2 H) 7.65 (d, J=8.8 Hz, 1 H) 7.84 (d, /=9.0 Hz, 1 H) 7.93 (d, /=2.0 Hz, 1 H)
8.42 (d,J=2.2 Hz, 1 H)

61 (400 MHz, DMSO-dg) 0.77 (s,9 H) 1.39 - 1.51 (m, 1 H) 1.62 - 1.77 (m, 1 H) 2.65 - 2.90 (m,
4 H) 2.98 (d,/=7.0 Hz, 1 H) 3.48 (s, 3 H) 3.60 (br. s., 1 H) 3.72 (br. s., 1 H) 3.88 (s, 3 H)
3.84-3.92 (m, 1 H) 3.97 (br. s., 1 H) 4.18 (dd, J=11.7, 2.9 Hz, 1 H) 4.27 (d, /=11.5 Hz, 1 H)
4.87 (d,J=4.9 Hz, 1 H) 5.11 (dd, J=8.0, 2.1 Hz, 1 H) 5.38 (d,./=2.9 Hz, 1 H) 6.68 (d, /=9.6
Hz, 1 H) 6.88 (d,J=8.6 Hz, 1 H) 6.90 (br. s., 1 H) 7.04 - 7.14 (m, 2 H) 7.27 (d, J=8.0 Hz, 5
H) 7.43 (d,J=7.8 Hz, 2 H) 7.60 (d, J=8.8 Hz, 1 H) 7.92 (d, 1 H) 7.90 (dd, /=8.2, 2.3 Hz, 1
H) 8.38 (d, /=1.8 Hz, 1 H)

63 (400 MHz, DMSO-dq) 0.78 (s, 9 H) 1.47 (1, /=10.0 Hz, 1 H) 1.74 (1, /=11.7 Hz, 1 H) 2.69 -
2.87 (m, 3 H) 2.87 - 3.06 (m, 2 H) 3.15 (s, 6 H) 3.49 (s, 3 H) 3.65 (br. s., 1 H) 3.68 (br. s., 1
H) 3.89 (d, J=9.6 Hz, 1 H) 3.92 - 4.00 (m, 1 H) 4.05 (dd, J=11.7, 3.7 Hz, 1 H) 4.09 - 4.17
(m, J=11.5 Hz, 1 H) 4.91 (br. 5., 1 H) 5.08 (dd, J=9.0, 3.7 Hz, 1 H) 5.17 (br. s., 1 H) 6.70 (d,
J=9.8 Hz, 1 H) 6.73 (dd, J=9.0, 4.9 Hz, 1 H) 6.83 (dd, J=9.7, 3.0 Hz, 1 H) 6.95 (td, J=8.5,
3.0 Hz, 1 H) 7.17 - 7.32 (m, 5 H) 7.36 - 7.40 (m, 1 H) 7.41 (d, J=8.0 Hz, 2 H) 7.64 (d, J=9.0
Hz, 1 H) 7.81 (d,J=9.0 Hz, 1 H) 8.59 (s, 2 H)

64 (400 MHz, DMSO-dq) 0.77 (s,9 H) 1.35 - 1.44 (m, 1 H) 1.62 - 1.72 (m, 1 H) 2.61 - 2.66 (m,
1 H) 2.69 - 2.83 (m, 2 H) 2.92 - 3.03 (m, 2 H) 3.48 (s, 3 H) 3.57 - 3.65 (m, 1 H) 3.70 - 3.74
(m, 1 H) 3.88 (s, 3 H) 3.88 (d, /=10.0 Hz, 1 H) 3.91 - 3.96 (m, 1 H) 4.07 (dd, /=11.7, 3.7 Hz,
1 H) 4.14 (d, /=11.3 Hz, 1 H) 4.85 (d, /=5.3 Hz, 1 H) 5.08 (dd, /=8.6, 3.5 Hz, 1 H) 5.23 (d,
J=2.9 Hz, 1 H) 6.67 (d, /=9.4 Hz, 1 H) 6.74 (dd, J=9.0, 4.9 Hz, 1 H) 6.83 (dd, /=9.4, 2.7 Hz,
1 H) 6.88 (d, /=8.6 Hz, 1 H) 6.96 (td, /=8.4, 3.0 Hz, 1 H) 7.14 - 7.22 (m, 3 H) 7.27 (d, /=8.2
Hz, 2 H) 7.35 - 7.41 (m, 1 H) 7.43 (d, J=8.2 Hz, 2 H) 7.64 (d, J=8.8 Hz, 1 H) 7.90 (dd,
J=8.6,2.5 Hz, 1 H) 7.99 (d, /=8.8 Hz, 1 H) 8.38 (d, /=2.3 Hz, 1 H)

65 (400 MHz, DMSO-dq) 0.77 (s,9 H) 1.35 - 1.44 (m, 1 H) 1.62 - 1.72 (m, 1 H) 2.57 - 2.65 (m,
1 H) 2.65 - 2.84 (m, 2 H) 2.87 - 3.02 (m, 2 H) 3.47 (s, 3 H) 3.55 - 3.63 (m, 1 H) 3.74 (br. s.,
1 H) 3.88 (d, /=9.6 Hz, 1 H) 3.93 (br. s., 1 H) 3.95 (s, 3 H) 4.07 (dd, /=11.5, 3.7 Hz, 1 H)
4.15 (d,J=11.3 Hz, 1 H) 4.85 (d, J=5.5 Hz, 1 H) 5.09 (dd, J=8.9, 3.6 Hz, 1 H) 5.22 (d, J=3.1
Hz, 1 H) 6.67 (d,J=9.6 Hz, 1 H) 6.73 (dd, J=8.9, 4.8 Hz, 1 H) 6.81 (dd,/=9.4, 2.7 Hz, 1 H)
6.95 (1d, J/=8.6, 2.9 Hz, 1 H) 6.97 - 7.04 (m, 3 H) 7.24 - 7.35 (m, 1 H) 7.31 (d, J=8.2 Hz, 2
H) 7.51 (d, J=8.2 Hz, 2 H) 7.64 (d, J=8.8 Hz, 1 H) 7.95 (d, /=8.8 Hz, 1 H) 8.83 (s, 2 H)
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Comp. N° "H NMR (8 ppm)
66 (400 MHz, DMSO-dq) 0.77 (s, 9 H) 1.39 - 1.48 (m, 1 H) 1.70 - 1.78 (m, 1 H) 2.19 (s, 3 H)

2.69 - 2.80 (m, 3 H) 2.80 - 2.90 (m, 1 H) 2.92 - 3.01 (m, 1 H) 3.48 (s, 3 H) 3.68 (br. 5., 2 H)
3.88 (d, J=10.0 Hz, 1 H) 3.88 (s, 3 H) 4.01 (br. s., 1 H) 4.01 (dd, J=11.5, 4.1 Hz, 1 H) 4.08
(dd, J=8.8, 3.5 Hz, 1 H) 4.88 (d, J=4.9 Hz, 1 H) 5.05 (d,/=3.9 Hz, 1 H) 5.07 (d,/=3.1 Hz, 1
H) 6.61 (d, J=8.0 Hz, 1 H) 6.65 (d, /=9.6 Hz, 1 H) 6.86 - 6.92 (m, 3 H) 7.06 - 7.13 (m, 2 H)
7.20 - 7.29 (m, 2 H) 7.27 (d, J=8.2 Hz, 2 H) 7.43 (d, /=8.2 Hz, 2 H) 7.61 (d, J=9.2 Hz, 1 H)
7.77 (d,J=9.0 Hz, 1 H) 7.91 (dd, J=8.6, 2.5 Hz, 1 H) 8.39 (d, J=2.1 Hz, 1 H)

67

(400 MHz, DMSO-dg) 0.78 (s, 9 H) 1.41 - 1.53 (m, 1 H) 1.68 - 1.80 (m, 1 H) 2.65 - 2.87 (m,
3 H) 2.87 - 3.08 (m, 2 H) 3.48 (s, 3 H) 3.60 - 3.72 (m, 2 H) 3.88 (s, 3 H) 3.90 (d, J=11.5 Hz,
1 H) 3.93 - 4.02 (m, 1 H) 4.05 (dd, J/=11.7, 3.5 Hz, 1 H) 4.13 (d,J=11.3 Hz, 1 H) 4.96 (d,
J=4.9 Hz, 1 H) 5.08 (dd, J=8.8, 3.5 Hz, 1 H) 5.23 (br. s., 1 H) 6.69 (d, /=9.8 Hz, 1 H) 6.73
(dd, J=9.0, 4.9 Hz, 1 H) 6.83 (dd, /=9.4, 3.1 Hz, 1 H) 6.88 (d, J=8.8 Hz, 1 H) 6.95 (td, J=8.5,
3.1 Hz, 1 H) 7.18 - 7.25 (m, 2 H) 7.25 - 7.32 (m, 3 H) 7.35 - 7.41 (m, 1 H) 7.44 (d, J=8.2 Hz,
2 H) 7.64 (d,J=9.4 Hz, 1 H) 7.87 (d, J=9.0 Hz, 1 H) 7.91 (dd, J=8.7, 2.6 Hz, 1 H) 8.38 (d,
J=2.1Hz, 1 H)

68

(400 MHz, DMSO-dg) 1.17 - 1.38 (m, 2 H) 1.39 - 1.53 (m, 1 H) 1.77 - 1.89 (m, 1 H) 2.64 -
2.94 (m, 5 H) 2.95 - 3.05 (m, 1 H) 3.06 (s, 6 H) 3.48 (dd, J=9.6, 5.5 Hz, 1 H) 3.52 - 3.79 (m,
6 H) 4.07 (dd, J/=11.9, 3.7 Hz, 1 H) 4.15 (d, /=11.5 Hz, 1 H) 4.80 (dt, J=8.1, 5.7 Hz, 0 H)
4.89 (d,J=4.9 Hz, 1 H) 5.10 (dd, J=8.5, 3.6 Hz, 1 H) 5.27 (br. s., 1 H) 5.46 (d,/=5.3 Hz, 1
H) 6.71 (d, J=8.8 Hz, 1 H) 6.74 (dd, J=9.0, 4.9 Hz, 1 H) 6.80 (dd, /=9.4, 2.7 Hz, 1 H) 6.96
(td, J=8.5, 2.8 Hz, 1 H) 7.08 - 7.18 (m, 3 H) 7.25 (d, J=8.4 Hz, 2 H) 7.24 - 7.33 (m, 2 H)
7.46 (d, J=8.2 Hz, 2 H) 7.77 (dd, J=9.0, 2.5 Hz, 2 H) 7.82 (d, J=9.0 Hz, 1 H) 8.38 (d, J=2.3
Hz, 1 H)

69

(500 MHz, DMSO-dy) 0.78 (s, 9 H), 1.30 - 1.47 (m, 3 H), 1.74 (1, /=11.4 Hz, 1 H), 2.48 (d,
J=4.5 Hz, 3 H), 2.59 (dd, J=13.7, 10.8 Hz, 1 H), 2.64 - 2.84 (m, 4 H), 2.90 - 2.99 (m, 1 H),
3.05 (s, 6 H), 3.49 - 3.57 (m, 2 H), 3.59 - 3.72 (m, 3 H), 3.83 (dd, J=9.5, 6.0 Hz, 1 H), 4.12
(d,J=9.5 Hz, 1 H), 4.85 - 4.93 (m, 2 H), 5.50 (d, J=5.2 Hz, 1 H), 6.70 (d, /=8.9 Hz, 1 H),
7.01 (t,J=7.4 Hz, 1 H), 7.05 - 7.10 (m, 1 H), 7.12 - 7.17 (m, 2 H), 7.21 (m, 3 H), 7.41 - 7.48
(m, 3 H), 7.56 -7.78 (m, 2 H), 8.38 (d, /=2.5 Hz, 1 H)

i
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Comp. N° "H NMR (8 ppm)
70 (400 MHz, DMSO-ds) 1.17 - 1.24 (m, 1 H) 1.28 - 1.38 (m, 1 H) 1.41 - 1.50 (m, 1 H) 1.73 -

1.82 (m, 1 H) 2.55 - 2.68 (m, 1 H) 2.68 - 2.83 (m, 3 H) 2.89 - 2.98 (m, 2 H) 3.48 (dd, J=9.6,
5.5Hz, 1 H) 3.53 - 3.66 (m, 3 H) 3.69 - 3.77 (m, 3 H) 3.73 (s, 3 H) 3.88 (s, 3 H) 4.11 (dd,
J=11.7, 3.3 Hz, 1 H) 4.20 (d, J=11.4 Hz, 1 H) 4.77 - 4.84 (m, 2 H) 5.12 (dd, J=8.6, 2.9 Hz, 1
H) 5.32 (d,J=2.2 Hz, 1 H) 5.46 (d, J=5.1 Hz, 1 H) 6.73 - 6.80 (m, 4 H) 6.88 (d, J=8.6 Hz, 1
H) 7.06 (d,J=1.8 Hz, 1 H) 7.09 (d, J=9.6 Hz, 1 H) 7.12 - 7.22 (m, 2 H) 7.29 (d, J=8.0 Hz, 2
H) 7.52 (d, J=8.2 Hz, 2 H) 7.87 (d, J=8.8 Hz, 1 H) 7.95 (dd, J=8.6, 2.3 Hz, 1 H) 8.43 (d,
J=2.3 Hz, 1 H)

73 (400 MHz, DMSO-dg) 1.17 - 1.37 (m, 2 H) 1.41 - 1.50 (m, 1 H) 1.76 - 1.86 (m, 1 H) 2.65 -
2.86 (m, 4 H) 2.94 - 3.04 (m, 2 H) 3.49 (dd, J=9.6, 5.5 Hz, 1 H) 3.53 - 3.67 (m, 3 H) 3.68 -
3.77 (m, 3 H) 3.88 (s, 3 H) 4.10 (dd, J/=11.7, 3.3 Hz, 1 H) 4.19 (d, J=11.5 Hz, 1 H) 4.76 -
4.85 (m, 2 H) 5.10 (dd, J=8.5, 3.2 Hz, 1 H) 5.29 (d, J=3.3 Hz, 1 H) 5.46 (d, /=5.3 Hz, 1 H)
6.76 (d, J=8.6 Hz, 1 H) 6.88 (d, J=8.6 Hz, 1 H) 7.07 (s, 1 H) 7.07 (d, /=9.3 Hz, 1 H) 7.12 -
7.22 (m, 3 H) 7.25 (d,J=7.8 Hz, 1 H) 7.30 (d, J=8.0 Hz, 2 H) 7.41 (t, J/=7.8 Hz, 1 H) 7.52 (d,
J=8.2 Hz, 2 H) 7.90 (d, J=8.8 Hz, 1 H) 7.95 (dd, J=8.6, 2.5 Hz, 1 H) 8.43 (d, /=2.3 Hz, 1 H)
74 (400 MHz, DMSO-dg) 1.21 - 1.46 (m, 3 H) 1.74 - 1.88 (m, 2 H) 1.89 - 2.04 (m, 1 H) 2.56 -
2.95 (m, 8 H) 3.49 (dd, J=9.6, 5.3 Hz, 1 H) 3.53 - 3.81 (m, 6 H) 3.88 (s, 3 H) 4.72 (d, J/=3.7
Hz, 1 H) 4.82 - 4.90 (m, 3 H) 5.48 (d, J=5.3 Hz, 1 H) 6.66 (d, /=5.1 Hz, 1 H) 6.89 (d, /=8.6
Hz, 1 H) 7.07 - 7.21 (m, 4 H) 7.29 (d, J=8.0 Hz, 2 H) 7.22 - 7.29 (m, 2 H) 7.53 (d, J=8.2 Hz,
2 H) 7.66 (d,J=9.0 Hz, 1 H) 7.97 (dd, J=8.7, 2.6 Hz, 1 H) 8.44 (d, J=2.0 Hz, 1 H)

78 (400 MHz, DMSO-dg) 1.10 - 1.20 (m, 1 H) 1.21 - 1.36 (m, 1 H) 1.46 - 1.59 (m, 1 H) 1.75 -
1.88 (m, 1 H) 2.63 - 2.75 (m, 1 H) 2.75 - 2.84 (m, 2 H) 2.84 - 2.95 (m, 1 H) 2.95 - 3.07 (m, 2
H) 3.43 (dd, J=9.5, 5.0 Hz, 1 H) 3.49 - 3.75 (m, 5 H) 3.75 - 3.86 (m, 1 H) 3.88 (s, 3 H) 4.08
(dd, J=11.7, 2.9 Hz, 0 H) 4.19 (d, J=11.3 Hz, 0 H) 4.67 - 4.78 (m, 1 H) 4.96 (d, /=4.3 Hz, 1
H) 5.03 - 5.19 (m, 1 H) 5.35 - 5.52 (m, 2 H) 6.75 (d, J=8.8 Hz, 3 H) 6.89 (d, ./=8.6 Hz, 1 H)
7.01 (s, 1 H) 7.14 (dd, J=8.6, 2.1 Hz, 1 H) 7.18 (d, /=9.6 Hz, 1 H) 7.21 - 7.37 (m, 5 H) 7.37 -
7.46 (m, 1 H) 7.52 (d, J=8.0 Hz, 2 H) 7.82 (d, J=9.2 Hz, 1 H) 7.95 (dd, J=8.5, 2.2 Hz, 1 H)
8.43 (d,J=2.0 Hz, 1 H)

79 (400 MHz, DMSO-dg) 1.17 - 1.37 (m, 2 H) 1.44 - 1.53 (m, 1 H) 1.76 - 1.86 (m, 1 H) 2.67 -
2.84 (m, 3 H) 2.85 - 2.93 (m, 1 H) 2.94 - 3.09 (m, 2 H) 3.05 (s, 6 H) 3.46 - 3.52 (m, 1 H)
3.52-3.80 (m, 6 H) 4.05 - 4.13 (m, 1 H) 4.19 (d, /=11.3 Hz, 1 H) 4.75 - 4.82 (m, 1 H) 4.86
(d,J=4.5Hz, 1 H) 5.10 (br. s., 1 H) 5.32 (s, 1 H) 5.45 (d, J=4.7 Hz, 1 H) 6.75 (d, J=8.4 Hz, 1
H) 6.70 (d, J=8.6 Hz, 1 H) 7.02 - 7.19 (m, 5 H) 7.21 - 7.31 (m, 4 H) 7.45 (d, /=7.2 Hz, 2 H)
7.77 (d, J=8.2 Hz, 1 H) 7.82 (d, /=8.8 Hz, 1 H) 8.37 (br. s., 1 H)
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Comp. N° "H NMR (8 ppm)
81 (400 MHz, DMSO-ds) 1.14 - 1.26 (m, 1 H) 1.26 - 1.39 (m, 1 H) 1.42 - 1.55 (m, 1 H) 1.74 -

1.87 (m, 1 H) 2.64 - 2.84 (m, 4 H) 2.84 - 2.94 (m, 1 H) 2.94 - 3.09 (m, 1 H) 3.45 - 3.53 (m, 1
H) 3.53 - 3.67 (m, 3 H) 3.68 - 3.79 (m, 3 H) 3.88 (s, 3 H) 4.18 (dd, J=11.7, 2.9 Hz, 1 H) 4.28
(d,J=11.3 Hz, 0 H) 4.79 (dt, /=8.0, 5.8 Hz, 0 H) 4.87 (d, J=5.3 Hz, 1 H) 5.13 (dd, /=8.4, 2.9
Hz, 1 H) 5.43 (d, J=3.5 Hz, 0 H) 5.46 (d, J=5.3 Hz, 1 H) 6.85 - 6.92 (m, 2 H) 7.07 - 7.18 (m,
3 H) 7.29 (d,J=8.2 Hz, 2 H) 7.22 - 7.29 (m, 3 H) 7.52 (d, /=8.0 Hz, 2 H) 7.86 (d, J=9.0 Hz,
0 H) 7.95 (dd, J=8.6, 2.5 Hz, 1 H) 8.42 (d, /=2.3 Hz, 1 H)

82 (400 MHz, DMSO-dg) 0.67 (d, J=6.4 Hz, 3 H) 0.79 - 0.98 (m, 1 H) 1.21 - 1.66 (m, 9 H)
1.67 - 1.78 (m, 1 H) 2.56 - 2.84 (m, 6 H) 3.25 (1, J=10.5 Hz, 1 H) 3.34 (br. s., 1 H) 3.47 -
3.72 (m, 5 H) 3.83 (dd, J=9.6, 6.0 Hz, 1 H) 3.88 (s, 3 H) 4.25 (d, /=3.3 Hz, 1 H) 4.81 (d,
J=5.1 Hz, 1 H) 4.88 (dt,J=8.2, 5.7 Hz, 1 H) 5.50 (d, /=5.3 Hz, 1 H) 6.89 (d, /=8.8 Hz, 1 H)
7.04 - 7.31 (m, J=8.2 Hz, 2 H) 7.04 - 7.26 (m, 6 H) 7.52 (d, J=8.2 Hz, 2 H) 7.96 (dd, J=8.6,
2.5 Hz, 1 H) 8.4 (d, J=2.5 Hz, 1 H)

83 (500 MHz, DMSO-d) 0.73 (d, J=6.0 Hz, 3 H), 0.84 (s, 9 H), 0.96 - 0.99 (m, 1 H), 1.35 (1,
J=10.2 Hz, 1 H), 1.42 -1.45 (m, 1 H), 1.49 (t, J=12.2 Hz, 1 H), 1.81 - 1.71 (m, 3 H), 2.56 -
2.71 (m, 5 H), 2.73 - 2.96 (m, 3 H), 3.36 — 3.40 (m, 1 H), 3.44 - 3.46 (m, 1 H), 3.52 (s, 3 H),
3.71 (q,J=3.9 Hz, 1 H), 3.84 (q,J=7.8 Hz, 1 H), 3.88 (d, /=9.8 Hz, 1 H), 4.41 (d,J=3.8 Hz,
1 H), 4.86 (d, J=5.0 Hz, 1 H), 6.75 (d,J=9.6 Hz, 1 H), 7.05 - 7.08 (m, 2 H), 7.14 (d, /=8.8
Hz, 1 H), 7.18 - 7.24 (m, 4 H), 7.41 (d, J=8.1 Hz, 2 H), 7.62 (d, J=8.7 Hz, 1 H), 7.92 (s, 1 H)
84 (500 MHz, DMSO-dy) 0.71 (s, 9 H), 0.82 (s, 9 H), 1.31 (t, /=7.3 Hz, 3 H), 1.38 (1, /=10.8
Hz, 1 H), 1.52 (t,/=12.2 Hz, 1 H), 2.47 (d, J=4.4 Hz, 3 H), 2.57 - 2.70 (m, 3 H), 2.78 (dd,
J=13.0, 6.4 Hz, 1H), 2.92 (q, /=7.2 Hz, 1 H), 2.99 (m, 1 H), 3.43 (d, /=10.3 Hz, 1 H), 3.52
(s, 3 H), 3.85 (q, /=7.8 Hz, 1 H), 3.90 (d,J/=9.3 Hz, 1 H), 4.05 (d, J=9.3 Hz, 1 H), 5.02 (s, 1
H), 6.82 (d,J=9.6 Hz, H), 6.98 (t, J=7.5 Hz, 1 H), 7.05 (t, J=9.3 Hz, 1 H), 7.12 (t, J=7.3 Hz,
1 H), 7.18 (t, J=7.2 Hz, 1 H), 7.19 (d, /=8.3 Hz, 2 H), 7.41 (d,J/=7.9 Hz, 2 H), 7.57 (d, J=9.3
Hz, 1 H), 7.65 (d, /=8.9 Hz, 1 H), 7.81 (q, J=4.3 Hz, 1 H), 7.94 (s, 1 H)

87 (500 MHz, DMSO-dy) 0.75 (d,J=6.1 Hz, 3 H), 0.87 (s, 9 H), 1.07 (dd, J=8.5, 14.7 Hz, 1 H),
1.30 - 1.48 (m, 2 H), 1.48 - 1.59 (m, 1 H), 1.69 - 1.87 (m, 3 H), 2.55 - 2.70 (m, 2 H), 2.70 -
2.86 (m, 3 H), 3.05 (s, 6 H), 3.35 - 3.42 (m, 1 H), 3.55 (s, 3 H), 3.43 - 3.59 (m, 1 H), 3.69 (d,
J=4.1 Hz, 1 H), 3.78 - 3.97 (m, 2 H), 4.40 (d, /=3.6 Hz, 1 H), 4.85 (d,./=4.9 Hz, 1 H), 6.70
(d, J=8.9 Hz, 1 H), 6.77 (d,J=9.6 Hz, 1 H), 6.99 - 7.30 (m, 7 H), 7.50 (d, /=8.0 Hz, 2 H),
7.69 (d, J=8.9 Hz, 1 H), 7.74 (dd, J=2.6, 8.9 Hz, 1 H), 8.35 (d, J=2.6 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)
88 (400 MHz, CHLOROFORM-d) 0.91 (s, 18 H) 1.64 - 1.86 (m, 2 H) 2.73 (d, J=4.3 Hz, 3 H)

2.75-2.82 (m, 1 H) 2.85 - 2.99 (m, 4 H) 3.59 (s, 3 H) 3.80 - 3.91 (m, 2 H) 3.96 (s, 3 H) 4.04
-4.13 (m, 1 H) 4.15 (d, J=8.8 Hz, 1 H) 4.25 (br. 5., 1 H) 5.45 (br. s., 1 H) 5.88 (br. s., 1 H)
6.44 (d, J=7.0 Hz, 1 H) 6.61 (d, J=8.6 Hz, 1 H) 6.78 (d, /=8.8 Hz, 1 H) 6.85 - 6.98 (m, 3 H)
7.08 - 7.16 (m, 1 H) 7.23 (d, /=7.8 Hz, 2 H) 7.36 (d,/=7.2 Hz, 2 H) 7.70 (d, J=8.4 Hz, 1 H)
8.31 (s, 1 H)

89 (400 MHz, DMSO-dg) 0.58 (d, J=6.4 Hz, 3 H) 0.81 (s, 9 H) 0.81 - 0.92 (m, 1 H) 1.17 - 1.43
(m, 3 H) 1.43 - 1.66 (m, 5 H) 2.57 - 2.83 (m, 5 H) 3.05 (s, 6 H) 3.14 - 3.24 (m, 1 H) 3.30 (br.
s., 1 H) 3.48 (br. s., 1 H) 3.51 (s, 3 H) 3.81 - 3.89 (m, 1 H) 3.89 (d, /=9.4 Hz, 1 H) 4.22 (d,
J=3.3 Hz, 1 H) 4.81 (d, /=4.7 Hz, 1 H) 6.71 (d, /=8.8 Hz, 1 H) 6.79 (d, J=9.6 Hz, 1 H) 7.09
(d,J=9.6 Hz, 1 H) 7.05 (dd, J=7.6, 1.2 Hz, 1 H) 7.15 - 7.26 (m, 5 H) 7.39 (d, /=8.2 Hz, 2 H)
7.61 (d,J=9.0 Hz, 1 H) 7.74 (dd, J=9.0, 2.5 Hz, 1 H) 8.35 (d, J=2.1 Hz, 1 H)

90 (500 MHz, DMSO-dy) 0.71 (s, 9 H), 0.82 (s, 9 H), 1.40 (t, /=11.5, 1 H), 1.53 (t, /=12.3 Hz, 1
H), 2.47 (d,J=4.4 Hz, 3 H), 2.56 - 2.71 (m, 3 H), 2.79 (dd, J=13.2, 6.8 Hz, 1H), 2.86 - 2.96
(m, 1H), 3.05 (s, 6 H), 3.41 - 3.49 (m, 1 H), 3.52 (s, 3 H), 3.86 (q,/=7.3 Hz, 1 H), 3.90 (d,
J=9.3 Hz, 1 H), 4.05 (d, /=9.3 Hz, 1 H), 4.86 (d, /=4.8 Hz, H), 6.71 (d,J=8.9 Hz, 1 H), 6.83
(d,J=9.6 Hz, 1 H), 6.98 (1, /=7.5 Hz, 1 H), 7.04 (dd, J=10.5, 8.5 Hz, 1 H), 7.11 (1, J=7.3 Hz,
1 H), 7.17 -7.21 (m, 3 H), 7.40 (d, J/=8.0 Hz, 2 H), 7.45 (d, J=9.5 Hz, 1 H), 7.61 (d, /=8.8
Hz, 1 H), 7.72 - 7.80 (m, 2 H), 8.35 (d, J=2.4 Hz, 1 H)

91 (400 MHz, DMSO-d¢) 0.58 (d, J=6.4 Hz, 3 H) 0.76 - 0.93 (m, 1 H) 0.81 (s, 9 H) 1.20 - 1.34
(m, 2 H) 1.35 - 1.46 (m, 1 H) 1.47 - 1.66 (m, 5 H) 2.57 - 2.89 (m, 5 H) 3.21 (1, J=10.0 Hz, 1
H) 3.34 (br. s., 1 H) 3.51 (br. s., 1 H) 3.50 (s, 3 H) 3.88 (s, 3 H) 3.89 - 3.94 (m, 2 H) 4.23 (d,
J=2.7Hz, 1 H) 4.87 (d, J=4.5 Hz, 1 H) 6.80 (d, /=9.8 Hz, 1 H) 6.89 (d, ./=8.8 Hz, 1 H) 7.15
(d,J=9.2 Hz, 1 H) 7.18 - 7.23 (m, 3 H) 7.25 (d, J=8.2 Hz, 2 H) 7.36 (dd, 1 H) 7.46 (d, J=8.0
Hz, 2 H) 7.63 (d, J=8.8 Hz, 1 H) 7.93 (dd, J=8.6, 2.5 Hz, 1 H) 8.41 (d, /=2.3 Hz, 1 H)

92 (400 MHz, CHLOROFORM-d) 0.91 (s, 9 H) 0.94 (s, 9 H) 1.65 - 1.76 (m, 1 H) 1.76 - 1.88
(m, 1 H) 2.65 (dd, J=12.2, 5.6 Hz, 1 H) 2.84 - 2.97 (m, 4 H) 3.22 - 3.32 (m, 1 H) 3.34 (s, 3
H) 3.38 - 3.44 (m, 2 H) 3.44 - 3.55 (m, 1 H) 3.59 (s, 3 H) 3.63 - 3.69 (m, 1 H) 3.83 (d,
J=10.4 Hz, 1 H) 3.90 (d, J=9.2 Hz, 1 H) 3.97 (s, 3 H) 4.10 - 4.16 (m, 1 H) 4.20 (d, /=8.8 Hz,
1 H) 4.34 (br. s., 1 H) 5.50 (d, /=8.6 Hz, 1 H) 6.18 (br. 5., 1 H) 6.51 (d, /=8.8 Hz, 1 H) 6.63
(d,J=8.4 Hz, 1 H) 6.71 (d, J/=9.8 Hz, 1 H) 6.75 - 6.85 (m, 2 H) 6.78 (d, /=8.4 Hz, 1 H) 7.10
(td, J=7.8, 6.3 Hz, 1 H) 7.23 (d, J=7.8 Hz, 2 H) 7.36 (d, /=7.8 Hz, 1 H) 7.70 (dd, ./=8.4, 1.6
Hz, 1 H) 8.31 (d, J=1.8 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)

93 (600 MHz, DMSO-d;) & ppm 0.81 (s, 9 H), 1.43 (ddd, /~13.2, 10.9, 3.2 Hz, 1 H), 1.68 (t,
J=11.9 Hz, 1 H), 1.74 - 1.83 (m, 1 H), 1.90 - 2.00 (m, 1 H), 2.63 (dt, J=16.4, 4.7 Hz, 1 H),
2.66 - 2.74 (m, 2 H), 2.78 - 2.86 (m, 3 H), 2.86 - 2.92 (m, 1 H), 3.50 (s, 3 H), 3.55 (br. d,
J=10.0 Hz, 1 H), 3.77 (br. s., 1 H), 3.85 - 3.89 (m, 1 H), 3.89 (s, 3 H), 3.96 (br. q, J=7.8, 7.8,
7.8 Hz, 1 H), 4.50 (d, J=3.7 Hz, 1 H), 4.74 (br. s, 1 H), 4.84 (br. d, /~8.9 Hz, 1 H), 6.58 (s, 1
H), 6.64 (d, J=5.2 Hz, 1 H), 6.87 (d, /=8.6 Hz, 1 H), 7.04 - 7.10 (m, 2 H), 7.12 (d, J=5.2 Hz,
1 H), 7.20 - 7.23 (m, 1 H), 7.24 - 7.27 (m, 1 H), 7.28 (d, J=7.8 Hz, 2 H), 7.47 (d, J=7.8 Hz, 2
H), 7.50 (d,/=9.1 Hz, 1 H), 7.58 (d, /=8.8 Hz, 1 H), 7.92 (dd, J=8.6, 2.6 Hz, 1 H), 8.40 (d,
J=2.6 Hz, 1 H)

94 (400 MHz, DMSO-ds) 0.59 (d, J=6.4 Hz, 3 H) 0.80 (5,9 H) 0.82 - 0.93 (m, 1 H) 1.21 - 1.41
(m, 3 H) 1.46 - 1.67 (m, 5 H) 2.54 - 2.66 (m, 2 H) 2.74 - 2.90 (m, 3 H) 3.20 (t,J=10.3 Hz, 1
H) 3.34 (br. s., 1 H) 3.47 (br. s., 1 H) 3.49 (s, 3 H) 3.83 - 3.91 (m, 2 H) 3.88 (s, 3 H) 4.25 (d,
J=3.5Hz, 1 H) 4.81 (d, /=5.1 Hz, 1 H) 6.75 (d, J=9.6 Hz, 1 H) 6.89 (d, /=8.6 Hz, 1 H) 7.10
(s, 1 H) 7.15 (d, J=7.2 Hz, 2 H) 7.25 (d, J=8.2 Hz, 3 H) 7.36 (t, /=8.0 Hz, 1 H) 7.46 (d,
J=8.2Hz, 2 H) 7.63 (d, /=8.8 Hz, 1 H) 7.94 (dd, J=8.7, 2.6 Hz, 1 H) 8.41 (d, J=2.1 Hz, 1 H)
96 (400 MHz, DMSO-ds) 0.58 (d, J=6.4 Hz, 3 H) 0.81 (s,9 H) 0.80 - 0.88 (m, 1 H) 1.21 - 1.65
(m, 8 H) 2.59 - 2.84 (m, 5 H) 3.15 - 3.24 (m, 1 H) 3.29 - 3.36 (m, 1 H) 3.48 (br. s., 1 H) 3.49
(s,3 H)3.83-3.89 (m, 2 H) 3.88 (s, 3 H) 4.22 (d, J=3.3 Hz, 1 H) 4.82 (d, J/=4.9 Hz, 1 H)
6.78 (d, J=9.4 Hz, 1 H) 6.89 (d, /=8.6 Hz, 1 H) 7.05 (dd, /=7.4, 1.2 Hz, 1 H) 7.09 (d, J=9.4
Hz, 1 H) 7.15-7.27 (m, 3 H) 7.24 (d, /=8.2 Hz, 2 H) 7.45 (d, /=8.2 Hz, 2 H) 7.62 (d, J/=9.0
Hz, 1 H) 7.93 (dd, J=8.6, 2.5 Hz, 1 H) 8.40 (d, J=2.1 Hz, 1 H)

98 (400 MHz, DMSO-ds) 0.72 (3,9 H) 0.82 (s,9 H) 1.38 - 1.48 (m, 1 H) 1.53 - 1.62 (m, 1 H)
2.62-2.74 (m, 2 H) 2.75 - 2.86 (m, 2 H) 2.89 - 2.98 (m, 1 H) 3.02 - 3.18 (m, 2 H) 3.21 (s, 3
H) 3.25 (t,J=5.9 Hz, 2 H) 3.51 (s, 3 H) 3.48 (br. s., 1 H) 3.88 (s, 3 H) 3.91 (d, /=9.6 Hz, 2
H) 4.12 (d,J=9.6 Hz, 1 H) 4.93 (br. 5., 1 H) 6.84 (d, /=9.6 Hz, 1 H) 6.90 (d, J/=8.6 Hz, 1 H)
7.09 - 7.21 (m, 3 H) 7.25 (d, J/=8.0 Hz, 2 H) 7.35 (d, /=7.8 Hz, 1 H) 7.43 (d,J=10.0 Hz, 1 H)
7.46 (d, J=8.0 Hz, 2 H) 7.64 (d, /=8.8 Hz, 1 H) 7.94 (dd, J=8.5,2.6 Hz, | H) 7.94 (br. s., 1
H) 8.41 (d,.J=2.1 Hz, 1 H)

99 (400 MHz, DMSO-ds) & ppm 0.72 (d, J=6.0 Hz, 3 H) 0.80 (s, 9 H) 0.90 - 1.03 (m, 1 H) 1.31
- 1.47 (m, 2 H) 1.47 - 1.59 (m, 1 H) 1.66 - 1.85 (m, 3 H) 2.58 - 2.69 (m, 2 H) 2.71 - 2.85 (m,
3 H)3.35-3.43 (m, 1 H) 3.44 - 3.52 (m, 1 H) 3.49 (s, 3 H) 3.65 - 3.72 (m, 1 H) 3.83 - 3.93
(m, 2 H) 3.88 (s, 3 H) 4.40 (d, /=3.7 Hz, 1 H) 4.86 (d, J=5.1 Hz, 1 H) 6.76 (d, J=9.4 Hz, 1
H) 6.89 (d, /=8.8 Hz, 1 H) 7.08 (d, /<6.6 Hz, 2 H) 7.12 - 7.23 (m, 3 H) 7.25 (d, /=8.2 Hz, 2
H) 7.45 (d, /=8.2 Hz, 2 H) 7.62 (d, /=8.6 Hz, 1 H) 7.93 (dd, J/=8.7, 2.6 Hz, 1 H) 8.41 (d,
J=2.3 Hz, 1 H)
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Comp. N° "H NMR (8 ppm)

100 (400 MHz, DMSO-ds)  ppm 0.81 (s, 9 H) 0.99 - 1.67 (m, 10 H) 2.55 - 2.87 (m, 5 H) 3.36 -
3.46 (m, 2 H) 3.46 - 3.50 (m, 1 H) 3.50 (s, 3 H) 3.80 - 3.93 (m, 2 H) 3.88 (s, 3 H) 4.42 (d,
J=2.7Hz, 1 H) 4.86 (d, /~4.3 Hz, 1 H) 6.79 (d, J=9.6 Hz, 1 H) 6.89 (d, /=8.6 Hz, 1 H) 7.01 -
7.13 (m, 2 H) 7.13 - 7.24 (m, 3 H) 7.25 (d, J=7.8 Hz, 2 H) 7.47 (d, J=7.6 Hz, 2 H) 7.61 (d,
J=8.4 Hz, 1 H) 7.95 (d, J=8.6 Hz, 1 H) 8.35 - 8.50 (m, 1 H)

102 (400 MHz, DMSO-dy) 0.78 (s, 9 H) 1.38 - 1.51 (m, 1 H) 1.63 - 1.75 (m, 1 H) 2.10 (s, 3 H)
2.63 - 2.88 (m, 4 H) 2.96 (m, J=6.8 Hz, 1 H) 3.48 (s, 3 H) 3.61 (br. s., 1 H) 3.69 (br. s., 1 H)
3.88 (s, 3 H) 3.89-3.91 (m, 1 H) 3.93 (br. s., 1 H) 4.06 - 4.17 (m, 2 H) 4.87 (d, J=4.5 Hz, 1
H) 5.03 -5.10 (m, 1 H) 5.15 (br. s., 1 H) 6.61 - 6.72 (m, 2 H) 6.88 (d, /=8.4 Hz, 1 H) 6.84 -
6.90 (m, 1 H) 7.03 - 7.14 (m, 2 H) 7.20 - 7.31 (m, 4 H) 7.42 (s, 2 H) 7.62 (d, J=9.0 Hz, 1 H)
7.84 (d,/=8.8 Hz, 1 H) 7.90 (dd, J=8.6, 2.5 Hz, 1 H) 8.38 (d,/=2.3 Hz, | H)

Biological Examples

General Antiviral Assay
MT4-LTR-EGFP cells were obtained by transfecting MT4 cells with a selectable

5  construct encompassing the sequences coding for the HIV long terminal repeat (LTR)

as a promoter for the expression of enhanced green fluorescent protein (EGFP) and
subsequent selection of permanently transfected cells.
The antiviral activity on different HIV-1 strains, was determined in a cell-based virus
replication assay. Here MT4-LTR-EGFP cells (150,000 cells/ml) are infected

10 (multiplicity of infection [MOI] of 0.0025) in the presence or absence of different
inhibitor concentrations. Two methodologies for read-out were used, either
quantification of GFP-fluoresence on day 3 post-infection, or quantification of cell-
viability using rezazurin (as described by Fields, R. D., and M. V. Lancaster (1993)
Am. Biotechnol. Lab. 11:48-50) on day 4 post infection. Both methods showed similar

15  dose-respons curves from which EC50s could be determined.

General Toxicity Assay

The toxicity of inhibitors is determined in parallel on mock-infected MT4 cells
(150,000 cells/ml) stably transformed with a CMV-EGFP reporter gene and cultured in
20  the presence or absence of test compound concentrations. Two methodologies for read-
out were used, either quantification of GFP-fluoresence on day 3, or quantification of
cell-viability using rezazurin on day 4. Both methods showed similar dose-respons

curves from which CC50s could be determined.
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For the Antiviral assay in the presence of 50% human serum MT-4 cells were infected
with HIV-1 IIIB at a MOI of 0.001 to 0.01 CCID50/cell in RPMI1640 medium.

Following 1 h of incubation, cells were washed and plated into a 96-well plate

containing serial dilutions of compound in the presence of 10% fetal calf serum (FCS),

or 50% human serum. After 4 days incubation, the EC50 in the presence of 50% human

serum was determined by a cell viability assay using resazurin.

Table 4

In the following Table, Strains A, B, and C are clinical isolates that include the

following protease inhibitor resistance mutations in the protease domain (background

mutations are not mentioned).

B
A
C

Mo0461
Mo0461

1050V
1084V

G048G/V  V082A

The last column lists the results for the wild-type strain IIB in the presence of 50%

human serum MT-4 cells.

Comp.| HIV- | TOX- TOX- A | B ¢ | HIv-mB+
Ne | MmB | MT4CMV | MT4LTR 50%HS

nM uM uM En(lijlo ’ En?\jlo’ En?\jlo’ EC50, nM
1 7.7 >32 57 | 48 | 37 393
2 3.0 >32 33 | 22 | 11 19.7
3 2.6 >32 23 | 35 | 24 13.6
4 5.6 >32 39 | 39 | 27 312
5 47 >32 s4 | 44 | 51 28.6
6 3. >32 39 | 27 | 15 15.2
7 1.6 >32 >49 15 | 09 | 08 10.4
8 1.8 >32 >49 20 | 12 | 10 12.4
9 8.8 27 88 | 66 | 37 317
10 3.0 >32 40 | 25 | 17 20.1
11 42 >32 39 | 35 | 21 2.4
12 4.0 >32 37 | 30 | 22 357
13 47 >32 46 | 30 | 24 2.6
14 3.0 >32 35 | 21 | 13 246

7
4

6
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Comp. | HIV- TOX- TOX- A B C HIV-1IIB +
N° 111B MT4CMV | MT4LTR 50%HS
15 2.0 >32 2.1 1.2 1.3 8.7
16 2.5 >32 2.0 1.3 1.1 6.6
17 1.9 >32 2.0 1.2 1.1 6.4
18 2.7 >32 >32 3.0 2.0 1.6 14.0
19 5.3 >27 3.7 2.4 1.8 22.1
20 3.1 6 7.4 3.1 2.7 11.2
21 6.1 >32 3.8 3.2 3.6 34.9
22 3.8 >32 3.5 2.6 2.1 26.4
23 3.0 19 3.7 2.4 2.0 12.3
24 3.3 >32 3.3 1.9 1.7 16.1
25 4.9 >32 4.6 2.7 2.5 26.4
26 5.0 >32 4.2 3.4 3.2 15.4
27 3.1 >32 >32 2.8 2.2 1.6 10.7
28 3.2 >32 3.1 2.1 1.4 22.5
29 5.5 10 6.6 34 3.1 13.7
30 4.0 >32 5.9 2.8 2.5 17.4
31 7.0 >32 5.0 3.2 34 26.4
32 5.9 2.2 5.0 3.7 3.1 28.6
33 2.5 >32 1.5 1.0 0.9 9.8
34 2.7 >32 >32 2.0 1.5 1.3 10.0
35 2.1 >32 >32 4.0 2.2 2.0 8.4
36 2.9 >32 >32 2.4 1.4 1.3 14.3
37 1.7 >32 >32 2.5 0.9 0.8 4.6
38 7.1 10 4.4 3.6 2.6 37.9
39 3.0 >32 >32 3.9 2.1 1.3 16.4
40 2.4 >32 >32 1.6 1.0 0.8 11.2
41 3.0 >32 >32 2.4 1.2 1.1 10.5
42 4.2 >32 >32 7.2 4.1 3.9 23.7
43 2.0 >32 1.7 1.0 1.1 10.6
44 3.2 >32 3.2 2.2 2.0 13.7
45 3.5 >32 1.2 0.8 0.7 5.2
46 5.3 10 9.4 5.6 3.7 34.6
47 3.2 >32 11.1 6.8 5.5 10.4
48 3.8 >32 2.6 2.2 1.3 7.5
49 4.1 >32 5.2 3.5 2.9 19.0
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Comp. | HIV- TOX- TOX- A B C HIV-1IIB +
N° 111B MT4CMV | MT4LTR 50%HS
50 2.8 >32 2.0 1.4 1.1 6.9
51 3.0 >32 2.3 1.5 1.3 7.0
52 1.8 >32 1.2 0.9 0.7 6.2
53 2.3 >32 4.1 2.0 2.0 9.5
54 4.8 >32 2.7 2.1 1.6 19.8
55 2.7 >32 2.1 1.5 1.2 12.5
56 2.6 >32 1.4 1.2 0.7 8.4
57 1.9 >32 1.9 0.9 0.8 8.7
58 3.9 >32 6.0 2.5 1.8 13.3
59 1.2 >32 0.9 0.6 5.8
60 4.1 10 2.6 1.9 1.2 25.2
61 4.1 >32 3.0 2.1 1.6 16.1
62 3.2 >32 2.2 1.5 0.9 16.3
63 1.5 >32 1.2 0.7 0.6 9.4
64 2.6 >32 3.0 1.6 1.3 15.1
65 9.1 >32 4.5 3.6 2.3 24.7
66 0.9 >32 0.8 0.8 0.5 7.7
67 2.9 >32 >32 2.1 1.2 1.0 5.3
68 3.0 >32 2.2 1.5 1.3 9.4
69 11.6 >32 11.6 7.0 5.7 26.6
70 2.6 >32 >32 1.6 1.6 1.2 11.4
71 2.1 >32 >32 2.2 2.3 1.0 10.9
72 1.5 >32 0.8 0.8 0.5 5.8
73 3.3 >32 3.7 4.1 1.9 9.2
74 0.9 >32 0.8 0.6 0.4 3.5
75 2.4 >32 1.4 0.9 0.8 9.3
76 2.9 >32 1.7 1.5 1.1 20.5
77 1.9 >32 1.6 1.0 0.7 6.5
78 2.1 >32 1.9 1.4 0.9 10.6
79 1.7 >32 1.1 1.0 0.7 12.8
80 2.4 >32 1.5 1.1 0.8 10.9
81 4.1 >32 2.8 2.4 1.3 13.4
82 1.8 >27 1.1 0.8 0.7 5.1
83 4.0 >32 8.3 2.5 2.7 14.3
84 6.4 >32 4.7 3.3 2.4 28.0




17.1 87 4.7 >32 8.0 1.9 5.4 14.4 88 3.4 >32 4.8 2.8 3.0 9.9 89 1.1 >32
>32 1.1 0.8 4.9 90 4.7 >32 4.8 2.6 2.8 13.6 91 1.1 17 16 2.6 0.7 1.0 3.2

92 2.6 WO 2011/070131 PCT/EP2010/069328
-107-

Comp. | HIV- TOX- TOX- A B C HIV-1IIB +
N° 111B MT4CMV | MT4LTR 50%HS
85 2.9 >32 >32 3.0 1.3 1.1 17.5
86 2.6 >32 7.5 1.4 1.3 17.1
87 4.7 >32 8.0 1.9 5.4 14.4
88 3.4 >32 4.8 2.8 3.0 9.9
89 1.1 >32 >32 1.1 0.8 4.9
90 4.7 >32 4.8 2.6 2.8 13.6
91 1.1 17 16 2.6 0.7 1.0 3.2
92 2.6 >32 >32 4.2 1.8 2.9 8.4
93 1.3 >32 >32 0.8 0.6 0.4 3.5
94 0.9 >32 1.9 0.8 1.4 7.1
95 1.5 23 2.2 1.3 1.0 5.9
96 0.9 >32 0.7 0.4 0.5 2.0
97 5.6 >32 4.7 2.8 2.0 12.7
98 2.1 >32 3.7 1.0 2.2 11.2
99 1.1 >32 1.7 0.6 0.9 33
100 1.8 >32 1.8 0.7 0.8 5.9
101 2.8 >32 2.5 2.4 1.7 9.8
102 2.3 >32 5.4 33 1.5 6.8

LPV 13 20 >32 110 320 31 61

ATV 7.6 26 >32 59 33 62 16

LPV = lopinavir

ATV = atazanavir
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Claims

1. A compound formula I:

, wherein

R! is halo, Ci.4alkoxy, trifluoromethoxys;

5 R?is a group of formula:

R? is a group of formula:

H
* NTORS
1 o :

10 R*is a group of formula:

©
A
©

R
=

A

nisOor 1;

cach A independently is CH or N;

R’ and R® independently are hydrogen, C;alkyl, or halo;
15 R is C 4alkyl or C;alkoxyCi_qalkyl;

R® is Cj_qalkyl or C)4alkoxyC4alkyl;



=eN
U1 00

2.012.7 98 2.1 >323.71.02.211.299 1.1 >321.70.6 0.9 3.3 100
>32 1.8 0.7 0.8 5.9 101 2.8 >32 2.5 2.4 1.7 9.8 102 2.3 >32 5.4 3.3
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cach R’ independently is C;4alkyl, cyclopropyl, trifluoromethyl, C;_alkoxy, or
dimethylamino;
R'" is hydrogen, C;alkyl, cyclopropyl, trifluoromethyl, C;_4alkoxy, or dimethylamino;
R" is hydrogen or C\alkyl;
5  the pharmaceutically acceptable addition salts and the pharmaceutically acceptable

solvates thereof.
2. The compound of claim 1 wherein R is halo or methoxy.
10 3. The compound of claim 1 wherein R is fluoro or chloro; which fluoro or chloro is

substituted in ortho position; or R" is methoxy; which methoxy is substituted in meta

position.

4. The compound of any of claims 1 to 3, wherein R* is a group of formula

15

6. The compound of any of claims 1 to 5, wherein

20 R’ is hydrogen, and R® is halo or C;4alkyl; R’ is halo and R® is hydrogen; R’ is halo or
C4alkyl, and R® is hydrogen; or R’ and R® are both hydrogen, or are both halo;
R" is Cyalkyl.

7. The compound of any of claims 1 to 5, wherein
25 R’ is hydrogen and R is fluoro or chloro; R® is fluoro or chloro and R® is hydrogen; R
is hydrogen and R® is methyl; R and R® are both hydrogen, or R is chloro and R® is

fluoro; more in particular wherein R® is hydrogen and R® is fluoro; R is chloro and R®



LPV 13 20 >32 110 320 31 61 ATV 7.6 26 >32 59 3.3 62 16 LPV = |lopinavir
ATV = atazanavir WO 2011/070131PCT/ EP2010/ 069328 -108- Cainms 1. A

conmpound worzouleoi31 R is halo, G _4al koxy, trifl uecompeinongy32d R2 is
a group of fornmula: R5 R3 is a group ofjfgormul a: 10 R4 is a group of
f or mul a: nis O or 1; each A independently is CH or N; R5 and R6

|ndependently are hydrogen C _4dalkyl, or halo; 15R7 is G _4 alkyl or G
_4 al koxyGiis hidkby IR’ iR8ydeg&i and4R%dsInydthyir Rtand R® aﬂeklm)xty@drgglenab]kB is WO

2011/ 070131 2 109- each R9 independentiy is G _4al kyl,
cycl opropylﬁqﬂ;j0 F&%g%oﬁg(?éy%d C _4al koxy, or dinmethyl am no;

R" is methyl.

5 8. The compound of any of claims 1 to 7, wherein R® is a group of formula

H
“_N__OR® R N :)
\ﬂ/ " o or ﬁhN :
O ' (@) 0

9. The compound of any of claims 1 to 7, wherein R® is a group of formula

H
* N OR®
LY

10 10. The compound of claim 9 wherein R® is methyl or 2-methoxyethyl.
11. The compound of claims 1-10 wherein R” is C;_alkoxy or dimethylamino.

12. The compound of any of claims 1 to 11, wherein R* is a group having the chemical

15 structure specified in claim 1, but wherein in the first group R’ is R™ in the second
group R’ is R”” in the third group R’ is R* in the fourth group R’ is R*® in the fifth and
in the sixth group R’ is R* ; which groups can be represented as follows:

Rg a RQC

T T

wherein each A independently is CH or N; or wherein each A is CH;
20 R™is Cy4alkoxy or dimethylamino;

R is Cj4alkoxy or dimethylamino;

R’ is C,_salkoxy or dimethylamino;

R is C,4alkyl, cyclopropyl, trifluoromethyl;

R" is hydrogen, C;_alkyl, cyclopropyl, or trifluoromethyl; or R' is hydrogen, methyl,
25  cyclopropyl, or trifluoromethyl;

cach R” independently is C;4alkyl, cyclopropyl, C;4alkoxy, or dimethylamino.



RN i s hydrogen, G _4al kyl, cyclopropyl, trifluoronethyl, C _4al koxy, or

di net hyl am no; R11 is hydrogen or C _4al kyl; 5the pharmaceutically

accept ablwoaddia7osm salts and the pharnaceuti cal | y accepCahipeoisobosas es
thereof. 2. The conmpound of claim 1l whergin le is halo or nmethoxy. 10 3.
The conpound of claim1l wherein le is fluoro or chloro; which fluoro or
chloro is substituted in ortho position; or le is nethoxy; which nethoxy is
subst i t ut edld. Thoedmppasi dfickim 12 wHdreindoR3H R, RY, RHfyordR* € adlksxylist 0 3,
wherein R2 j r R s -f R/R 1 OHOHOH , 5. The
conpound ofﬂlgt}l@(%{l@dﬁﬁ%&%ﬁ%ﬁhg‘; wherein R2 is a group of formula R6 ./ O
6. The conmpound of any of clains 1 to 5 wherein 20R5 is hydrogen, and R6
is halo or Q.J‘ﬂl@'cgﬁﬁbfour@oﬂa%y%%ﬁirﬁﬁ'tcRﬁvdh%re'iH’ﬂ" pgen; R5 is halo or

C _4al kyl, and R6 i S hydrogen; or R5 and R6 are both hydrogen, or are both
halo; -.-.. 11 KigaC 1 _4 alkyl. 7. The conpound of any of clainms 1 to 5,
wherein 25 R5 is hydrogen and R6 is fluoro or chloro; R5 is fluoro or
chloro and R6 isphydgogen; R5 is hydrogen and R6 is nethyl; R5 and R6 are
bot h hydrogen, off R5|/is chloro and R6 is fluoro; nore in particular wherein
R5 i s hydrogen a%gﬁjﬁ is fluoro; R5 is chloro and R6 WO

2011/ 070131PCT/ EP2Q10/ 069328 -110- is hydrogen; R5 is hydrogen and R6 is
met hyl ; SR5 and R6 are-both hydrogen, or R5 is chloro and R6 is fluoro; and
R11 is net : - i 1to 7, wherein RBis a
group of fg%fgreﬁfngu@mgﬁ%ﬁ;ﬁ’*g%#ﬁ%&%&%ﬁ@gﬂ}w%ﬁ aimse 1 to 7, wherein R3 is
a group of fornmula *NOR8 1010. The conpound of claim9 wherein R8 is

met hyl or ZTgqulgggﬂlﬁ@MOfclalm Theigompesdipf claims 1-10 wherein R9 is
Cl_2al koxy or dinethylam no. 12. The conpound of any of clains 1 to 11,
wherein R4 is a group having the chem cal 15structure specified in claima1l,
but wherein in the first group ROO— R9a in the second group RO is RO1' in
the third group RO is R9e in t ourth group RO is R in the fifth and in
the sixth group RO is R9e ; whlch'\broups can be represented as foll ows:

R9aR9 A/ N
o}
- N _o
~N
LT

16. The compound of claim 1 having the formula

10

T =
L
@)

15



wherein each A independently is CHor N, or wherein each Ais CH 20R9a is
C _4al koxy or dinethylam no; R91 is C _4al koxy or dinethylamno; R9e is

C _4al koxwoanidi7osthyl am no; R9d is Cl_4al kyl, cycl opr opgir/EP2010/069328
trifluoronethyl; RN i s hydrogen, Ciigal kyl, cycl opropyl, or
trifluoronmethyl; or RN is hydrogen, nmethyl, 25cycl opropyl, or
trifluoronethyl; each ROe independently is C _4al kyl, cyclopropyl,

G _4al koxy, 1’oThdicompbuytdeficteom 1 M@iRthe f@7O1B81PCT/ EP2010/ 069328 -111- 13.
The conpound of claim 12 wherein inyR9a, R91, R9c, R9d, or R9e G _4al koxy
is nmethoxy and C _4al kyl is meth 14. The compound of any of clains 1 to
7 wherein R4 is: Rla 1 ' N5 wheferm Ais CHand R9a is nethoxy or

di met hyl ami no. 15. The conpound ' claim 1l having the fornmula 0- 16. The

conpound of el aiq 1 having th; ormula 15 WO 2011/ 070131PCT/ EP2010/ 069328
-112-

18. A compound as claimed in any one of claims 1-17 for use as a medicine.

19. A pharmaceutical composition comprising an effective amount of a compound of

formula I as defined in any of claims 1 — 17 and a carrier.



