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20 Japanese patent application JP2008-156311 di scl oses a benzi m dazol e
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application W2009/084693A1 di scl oses a series of thienotriazol odi azepi ene

derivati r ai d i nhi bi.t. the . bindinag.bet an y d
i st one aia ool BRI ToR ik pd Blotph AP SR BT FEERVRRRE o
ant i - can@RDAagedt BRDA) odigho wndtaima sartdeen bf aoettbnvdinsc lvapatiie boft lsindihg tbi twdi ng  of

Chat s nmeisrdietid Bib TaFRE B Saad Brotimhy B SR B et MRRE BT e f s e
r esi dues.BRREandhBROBoe nepontet lto besoeaite @ith bistanes etangdadtivelasaaschibed gecksmai n

i nhi bj N\ ' . fir

L Obt O AR o A RE RO i RPPEL algh e
WO 2011/ BB4553R0)/ BRRO BRI HppBars lonba isewsveud iradfpe cecrofméerdieofpthes phEF-B

. i : 1 . H cal o T
compound tBF RIS RIS eits 0B RLBRGE Phario el D BR R o Res AR 50
one or mineegsedrtraas@iptioallduipuh iapteabéeeicar Cele 2809 dB8(Ue1LS-146). éMwispilsent s.

I t hi t ' i..on, ' .0Vl . d of
for mul . P59 o hal BRRRIFRGHkpS MR b R EkRe! PickiRY} KRl olBMB R ™ ©
t her 4fly, niomelpfasibn carlcagenan BRI24-Niudatimenbighl@ohaliinsebfem off epithetalt neoptasfeor

whi ch a beompdopa) ’&tai ALY RLIar - %o%@%f%bﬁ- 07! Mo LR %Pa/.‘"‘ @ﬁﬁél Sfcihis;
present i1‘nvention, ere 1s provided a net of" St T en | Ng di seases ofr
condi t i ofincblogywBDeh 22 HR@)aid86+4i189). ibatbi sugigests thaid BERA-NUTI fus@nspriojedtt i n

need ther BRIl & cBRTRGhTER" (BhIohe! L08s 221 NSp8PSYL)  HRd L TR eNp
expressed in the testes and ovary. All family members have been reported to have some
15  function in controlling or executing aspects of the cell cycle, and have been shown to
remain in complex with chromosomes during cell division — suggesting a role in the
maintenance of epigenetic memory. In addition some viruses make use of these proteins
to tether their genomes to the host cell chromatin, as part of the process of viral
replication (You et al Cell, 2004 117(3):349-60).
20
Japanese patent application JP2008-156311 discloses a benzimidazole derivative which
is said to be a BRD2 bromodomain binding agent which has utility with respect to virus

infection / proliferation.

25 Patent application W0O2009/084693A1 discloses a series of thienotriazolodiazepiene
derivatives that are said to inhibit the binding between an acetylated histone and a

bromodomain containg protein which are said to be useful as anti-cancer agents.

A compound has been found which inhibits the binding of bromodomains with its cognate
30 acetylated proteins, more particularly that inhibits the binding of Bet family bromodomains
to acetylated lysine residues. Such a compound will hereafter be referred to as a

“bromodomain inhibitor”.

Summary of the Invention

35 In a first aspect of the present invention, there is provided a compound of formula (1) or a

salt thereof



15(1) or a pharmaceutically acceptable salt thereof. In a fifth aspect of
the present invention, there is provided the use of a conpound of formula
(1), or awpharmmaessati cally acceptable salt thereof in tireTrmRRubactsus e of a
medi canment for the treatnment of diseases or conditions for which a

br onodomai n i nhi bitor 20is indicat tail ed Description of the Invention
The present invention relates to a ¢ ognd of formula (I) which is
2-[(4S)-6-(4-0On | orophenyl) - 1-net hyl - thylgxy)-4H[1,2,4]triazolo[4
,3-a][1,4] benzodi azepin-4-yl]-K 28 [eet ang d WO

2011/ 054553PCT/ EP2010/ 061518 5 hergof. 5 It will be appreciated
that the present invention covers“compalinds of forrmula (1) as the free base
and as salts thereof, for exanple as pharmaceutically acceptabl e salt

t her eof . I n one enbodi ment thgfeN s provided a conpound which is
2-[(4S)-6-(4-Chl orophenyl)- 1-
10met hyl - 8- (net hyl oxy)-4H[ 1, 2,4] triagol o[ 4, 3-a] [ 1, 4] benzodi azepi n-4-y1] - N
et hyl acet am de. Because of their poteqtial use in nedicine, salts of the
conpounds of formula (1) are desirably pharmaceutically acceptable. In

anot her enbodi ment there is provided aU?

conpoundwhi chi s2-[ (4S) - 6- (4- Chl or ophenyl) - 1- net hyl - 8- ( et hyl oxy) - 4H

15[ 1, 2,4]triazol o[ 4, 3-a][1, 4] benzodi azepi n-4-yl]-N-et hyl acet am de or a

phar macelt i @ sdecgnd aspect of the present invention, there is provided a pharmaceutical

5 composition comprising a compound of formula (I) or a pharmaceutically acceptable salt

thereof and one or more pharmaceutically acceptable carriers, diluents or excipients.

In a third aspect of the present invention, there is provided a compound of formula (1), or a
pharmaceutically acceptable salt thereof for use in therapy, in particular in the treatment

10 of diseases or conditions for which a bromodomain inhibitor is indicated.

In a fourth aspect of the present invention, there is provided a method of treating diseases
or conditions for which a bromodomain inhibitor is indicated in a subject in need thereof
which comprises administering a therapeutically effective amount of compound of formula

15  (I) or a pharmaceutically acceptable salt thereof.

In a fifth aspect of the present invention, there is provided the use of a compound of

formula (1), or a pharmaceutically acceptable salt thereof in the manufacture of a

medicament for the treatment of diseases or conditions for which a bromodomain inhibitor
20 isindicated.

Detailed Description of the Invention

The present invention relates to a compound of formula (I) which is 2-[(4S)-6-(4-
Chlorophenyl)-1-methyl-8-(methyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-
25  ethylacetamide



acceptabl e salt thereof. Suitable pharmaceutically acceptable salts can

i nclude acid or base addition salts. For a review on suitable salts see

Ber ge et wb.2011054BBarm Sci., 66:1-19, (1977). Typi cal | PCTEP2@0/061518
pharmaceutically acceptable salt may be readily prepared by using a desired
acid or base as appropriate. The resul tiant salt may precipitate from
solution and be coll ected by fiItrgfﬁﬁﬁ\gr may be recovered by evaporation
of the solvent. A pharmaceutically a abl e hase addition salt can be
formed by reaction of a 25 conpg Y Of gq& | aN(l)»with a suitable
i norgani c or organi c base, (e. et hy, anlme et hanol am ne,

tri et hanol am ne, chol i ne, a&@Dnl ¥SiNne o0 hi stidine), optionally in a
sui tabl e solvent, to give the base addition salt which is usual 'y isol at ed,
for exanple, by crystalllsatlon andA ration. Pharmaceutically acceptable
base salts include amonium salts, i nmetal salts such as those of
sodi um and pot assi um al kal i ne eart hYyetal salts WO

2011/ 054553PCT/ EP2010/ 061518 such as g/hose of cal ci um and nmagnesi um and
salts with organic bases, including salts of primary, secondary and
tertiary am nes, such as |sopropylan1né) di et hyl am ne, et hanol am ne,
tr|nethybeg%geﬂ“gagyclohexyl am ne and N-nethyl -D-glucam ne. 5A
pharmaceutically acceptable acid addition salt can be formed by reaction of
a conpound of forrmula (1) with a suitable inorganic or organic acid (such
as hygrobrom c, hydrochloric, sulphuric, nitric, phosphoric, succinic,

mal ei c, acetic, propionic, fumaric, citric, tartaric, lactic, benzoic,
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napht hal enesul foni c, or hexanoi ¢ acid), optionally in a suitable solvent
such as an organic solvent, to give the salt which is usually isolated, for
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succi nate, nml eate, acetate, propionate, funmarate, citrate, tartrate,

| actate, 15 benzoate, salicylate, glutamte, aspartate
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i nvention. e invention includes withinits scope all possib

st oi chi or@éegntedlagalt herradt oi chi onmetric forms of the salts of the conmpound of
formula (1). 25 It will be appreciated that many organi c conpounds can form
conpl exes with solvents in which they are reacted or fromwhich they are
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boi I i ng points and/or capable of form ng hydr ogen bonds
2 pharmaceutically acceptable salt may be readily prepared by using a desired acid or base

as appropriate. The resultant salt may precipitate from solution and be collected by

filtration or may be recovered by evaporation of the solvent.

A pharmaceutically acceptable base addition salt can be formed by reaction of a
25 compound of formula (l) with a suitable inorganic or organic base, (e.g. triethylamine,
ethanolamine, triethanolamine, choline, arginine, lysine or histidine), optionally in a
suitable solvent, to give the base addition salt which is usually isolated, for example, by
crystallisation and filtration. Pharmaceutically acceptable base salts include ammonium

salts, alkali metal salts such as those of sodium and potassium, alkaline earth metal salts

4



30 such as water, xylene, N-nethyl pyrrolidinone, nethanol and ethanol may
be used to form sol vates. Methods for identification of solvates include,
but are w0 2bimssssd t o, NVR and m croanal ysis. Sol vat es pofi/EPh@omerspound of
formula (1) are vvithi n the scope of the invention. 35The invention includes
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forms of “Che conpounid o ormJ & exr’st Whi C are
i ncl dded naphmalnnemﬂa‘oelcogrdlexbnolbecm gmBMallymvetsUltahte sﬂmdzryrsucrphs anfoogemic of
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nunber o |ona anal ytica tec gues, cIu
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spectra, ct dj £ f al ca
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( SSNWR) . phoditete csysoinate, ohaléaie matceatel )oromormtte i fuchavateluaitrates tartrate, dadtateed
such,as ub ial e ically
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25ski |l eé) e.g. by fractional crystallisation, chromatography or
HPLC. The corrpound of formula (1) may exist in one of several tautoneric
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pol ynor phi € Torns o rrpoun formula (1) and sal ts thereof.

The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the salts of the compound of formula (1).
25
It will be appreciated that many organic compounds can form complexes with solvents in
which they are reacted or from which they are precipitated or crystallized. These
complexes are known as “solvates”. For example, a complex with water is known as a
‘hydrate”. Solvents with high boiling points and/or capable of forming hydrogen bonds
30  such as water, xylene, N-methyl pyrrolidinone, methanol and ethanol may be used to form
solvates. Methods for identification of solvates include, but are not limited to, NMR and
microanalysis. Solvates of the compound of formula (I) are within the scope of the

invention.

35 The invention includes within its scope all possible stoichiometric and non-stoichiometric
forms of the solvates of the compound of formula (1).
5



The conpound of fornula (1) and pharmaceutically acceptable salts thereof
may be made 35by a variety of nethods, including standard chem stry.

Il ustratwoeogasessal synthetic WO 2011/ 054553PCT/ EP201@C0oaP2M8/ 00t 10ods ar e
set out below and then the specific conmpound of formula (I) is prepared in
t he wor ki ng Exanpl es. These processes form further aspects of the present

I nvention. 5The conpound of formula (1) may be prepared according to

react i on Theh@aventionrbyenceapassen el @rodgpowhdthef cormpourdda of | foymwiat (i) EdridH2 i n

t he presen of F r HBTU Dl room.t rature. Alternatively
compoundd BTy Ersr s Al et e FRARTREEAE i iR bie
formul a (cepablev bh pwéling ¢diteotly der finditesthgd abycoagdubd oof dornitildNHR) | or tehe

f . I ne. . f
A T R R T
condi t i orlBIchodprivadives earet ireqpgaizebirpdainitiosd  $lalledulim (bl 1ayt, wwittoual kaduene
hydroxi de. pr.ef eahly \podiunly Aroxh 4o abd LT AHHY SlfigeROMEBRAP 2
Chemistry and Drug Discovery, 5" Edition, Vol 1: Principles and Practice, which is

incorporated herein by reference to the extent of teaching such derivatives.
10

The compound of formula () may be in crystalline or amorphous form. Furthermore,
some of the crystalline forms of the compound of formula (1) may exist as polymorphs,
which are included within the scope of the present invention. Polymorphic forms of the
compound of formula (I) may be characterized and differentiated using a number of

15  conventional analytical technigues, including, but not limited to, X-ray powder diffraction
(XRPD) patterns, infrared (IR) spectra, Raman spectra, differential scanning calorimetry
(DSC), thermogravimetric analysis (TGA) and solid state nuclear magnetic resonance
(SSNMR).

20  The compound of formula (1) is an individual isomer isolated such as to be substantially
free of the other isomer (i.e. enantionerically pure) such that less than 10%, particularly

less than about 1%, for example less than about 0.1% of the other enantiomer is present.

Separation of isomers may be achieved by conventional techniques known to those

25  skilled in the art, e.g. by fractional crystallisation, chromatography or HPLC.

The compound of formula (I) may exist in one of several tautomeric forms. It will be
understood that the present invention encompasses all tautomers of the compound of
formula (1) whether as individual tautomers or as mixtures thereof.

30
It will be appreciated from the foregoing that included within the scope of the invention are

solvates, isomers and polymorphic forms of the compound of formula (I) and salts thereof.

The compound of formula (1) and pharmaceutically acceptable salts thereof may be made

35 by a variety of methods, including standard chemistry. lllustrative general synthetic

6



wherein R represents Cl_6alkyl such as nethyl. Conpounds of forrmula (I111),
may be prepared according to reaction schene 3 by reacting conpounds of
formul a (WOROWWSKSSACOH. 5 Schene 3 Conmpounds of f or meICa/EpRod)/onEsys be
prepared according to reaction scherre 4 by reacti ng conpounds of formula

(V) W|th azi ne ovved \als n l resul tin
hydr azone %W&Sﬁl‘f&hse HLJ(%VYOW angéL e?%alcl?'é %)y 9@ EPO(”U;JE usoe%oavéq Hout
further phe wbikeatb>ampesd These pastesseswotnh fuh€O3peats of tieopresararimpieation.C.
Schene 4 M WD 2011/ 054553PCT/ EP2010/ 061518 Conpounds of formula (V1)
in which Ris G _salkyl (such as nmethyl) may be prepared according to
reaction scheme 5 from conpounds of fornula (VI1) by treatnment with

Lawesson 4 i t?}é i 0 eacti ng
e S g SRy F ol b FREL SR R GERARR R ABh
exanpl e B0 aCompound of formula (II) with EtNH, in the presence of HATU or HBTU and DIEA at

room temperature. Alternatively compounds of formula (I) may be prepared by reacting

the compound of formula (II) with oxalyl chloride followed by addition of EtNH, in the

presence of triethylamine.

10
Scheme 1
/N N /N \
N N H
\\\ 1. HATU or HBTU o NV
~ _N or oxalyl chlorlde> \O _N
O
(1)
15
The compound of formula (Il) may be prepared according to reaction Scheme 2. Suitable
reaction conditions comprise reacting a compound of formula (Ill) with alkaline hydroxide
preferably sodium hydroxide or lithium hydroxide.
20
Scheme 2
N—7
O \g“\\\YO\R NaOH or LiOH O \g‘\\\\\"/OH
- =N
~o _—N O O O
(1) () o]
Cl



Schene 5 Compounds of fornmula (VI1) nmay be prepared according to
reaction schene 6, by reacting 10 conpounds of fornmula (1 X) with an organic
base suchwa=otwaisetshyl am ne fol |l owed by reaction of the PesmEHPRING6EHNS Ne
(VIT1) with acetic acid. Generally, amne (VIIl) is used without further

purification.apd isS._r ed with AcOH for exanple 60 C. Schene 6
CorrpoundéNhgfe"?(%rrﬁB'lsege%?%1'@%‘VI%%Chp Seragfh Ia according to reaction schene 7,
by reacting conpounds of forrmula (XI) with the acylchloride (X) derived

fromprotected aspartic acid. 9 WO 2011/ 054553PCT/ EP2010/ 061518 Schene 7
a (X)) Compounds of formula (ll1), may be prepared according to reaction scheme 3 by reacting

compounds of formula (V) with AcOH.

5 Scheme 3

HI}I/LO \(N\N

H A N—v
R NG \g.\\\\ O
‘ R AcOH O D

—

9

(V) Cl

()

Compounds of formula (IV) may be prepared according to reaction scheme 4 by reacting
compounds of formula (VI) with hydrazine below 15 °C followed by reaction of the
10  resulting hydrazone (V) with MeCOCI at 0°C. Generally hydrazone (V) is used without

further purification and is reacted with MeCOCI at , for example 0 °C.

Scheme 4
_ NH, _
\
\g.\\\\ O\ O W\ O\
O R
~0 _N \c[)( NH,NH, ~0 _N I R
B ——
V1) Cl - Cl -
v)
HI}I/LO
H N
MeCOCI O N\g \\\[(O
o ~
~o _N o R
Cl

(V)



Compounds of fornula (XI) may be prepared according to procedures descri bed
in Synthesis 1980, 677-688. Acyl chlorides of fornmula (X) nmay be prepared

accor di ngvoaoprisesdur es described in J. Og. Chem, 199@CTAP201806618074 and
J. Chem Soc. Perkin Trans. 1, 2001, 1673-1695. Alternatively the conpound

of formul I e pre d accond] reaction me 8. hene, 8
T5a " Vo SuteEs 45 SRt EP3h T rBRTS 60 eb Rrf SR b TudBlf Moo FRPRELCH as
met hyl . acddrdingotop mactiorofscliement &of kbMpouralg biefqpmepaf\dl cdeatmeng with
reaction hene. 9 re in n f f.ornul IVA, _with Et NH2 in the
br esence STCRIRS oD 4 st o SRR b firuieiul st (et 2ok tios

Cl d 10 DhéormolpduhdvithfPBSeimui2adi¢Hidegthamg ab éorpxemalreet) @ cordi ng to reacti on
sche 10. Suitable reaction conditions conprise reacting conpounds of

formuFa (VI) with al kaline hydroxide such as sodi um hydroxi de. 15 Schene 10
Scheme 5

\ O. Lawesson's reagent \g‘\\\ O.
O \g\\\n/ R or P4Syo .~ O \Y R

— e

¢ (v (V1) Cl

Compounds of formula (V1) may be prepared according to reaction scheme 6, by reacting
10  compounds of formula (IX) with an organic base such as triethylamine followed by
reaction of the resulting amine (VIII) with acetic acid. Generally, amine (VIIl) is used

without further purification and is reacted with AcOH at, for example 60 °C.

Scheme 6
0 OR B 0 OR |
Nm Nw
O NHFmoc EtN O 5
~o 0 ~ | o 0
(IX) Cl Cl
(VI
H O
N\g
AcOH - O '"‘“YOR
T, =N
O o
15 cl (VII)

Compounds of formula (IX) may be prepared according to reaction scheme 7, by reacting

compounds of formula (XI) with the acylchloride (X) derived from protected aspartic acid.
9



20t wll be appreciated by those skilled in the art that it may be

advant ageous to protect one or nore functional groups of the conpounds
descri bedwpnotis4smbove processes. Exanpl es of protecti ng@Clmra@s/oensds t he
means for their renoval can be found in T. W Geene 'Protective Goups in
Organic Synthesis' (4th edition, J. Wley and Sons, 2006). Suitable am ne
protecting groups include acyl (e.g. acetyl, carbamate (e.g. 2',2',2'- WO
2011/ 054 ==88¥0€//FP2010/ 061518 tri chl or oet hoxycar bonyl, benzyl oxycarbonyl or
t - but oxycar bonyl) and aryl al kyl (e.g. benzyl), which may be renoved by
hydrolysis (e.g. using an acid such as hydrochloric acid in di oxane or
trifluoroacetic aci %’ié?n di chl oronet hane) or reductively (@.g.

hydr ogenol ysi s «© nzyl or bengyl oxycarbonyl group or ¢ cTEOR r enoval
of a 2,2,2'- @ chlpr oet hoxcy,/lpglvszpn'yicc?houp usi ng zingNHnN FF‘F“ c acid) as
appropri ate. 0t hér 3ditabl e anine grotectd ng groupsfindl ude P%or oacet yI
(- COCF3) which may be renoved B¢ baSEMeat al ysed “hyd iso It will be
appreci ated that i t he precise order of

y of theToutes descri®ed above,
the 10 synthetic S&ef v eties are
Dl ecul e may be varied. It wll be @I i nibhe skill of

s by which the various groups and
i ntroduced into the
the practitioner in%he art to ensure that groups or noretles introduced at
one stage of the process will not be affected by subsequgpt transfornmations
and reactions, an&lhto sel ect the order of synthetic steps accordingly.
15Certain i nternmedi ate conpounds descri bed above are believed to be novel
and therefore forma yet further aspect of the invention. The conpound
of f or mulGonfdounds f Satrbda t (K&r safy bes predaredmadoording fonbrdoedwes desdritdius i s

bel i eved & 0. have t [ til ity .in r nt of di ses. of.
conditi onéél nfh g?’%%@@ﬁ?’?%%r ;Ar%!jgﬁl ri'dnesi (szmlgrndi' I%Z% gﬁ].ag/ﬁeep%rpg% n?ccloﬁo('/n £°| on
t hus pr opraedusesataspdhaudinak Argr Ghéra., (1990,0865, BOpABOTA @Rt Chiehy SaccBptkabl e
salt ther o se 4N rapy. The conpound of formula (1) or

phar naceJt?ié)isaﬁlé/Ods{'aﬁ@?ﬁéeé}’gof can be for use in the treatnent of diseases
or cdfditions for 25which a bronodomain inhibitor indicated. In one
enbodi ne there i,s provided co nd of formulka (1) or a_ ..

phar nacelr'}{ltleangl |Y§y the ompoung of zf’lormuﬁyﬁ)umay B prepared acéoralng to reaction scheme

8.
Scheme 8
2
H N
Nt N—¢
O \ H H2N_NH2 O W H
! N B —— N
AL AT
(IA) (IA)
Cl
YN\
N
N
O W H
MeC(OR); ~o _N 2,/ N
O "
15 Cl



acceptable salt thereof for use in the treatnment of diseases or conditions
for which a bronpdomain is indicated. |In another enbodinent, there is

provi ded woconpsudsd or a 30 pharmaceutically accept abl ecsaipeomherseof f or
use in the treatnent of a chronic autoi nmune and/or inflammuatory condition.
In a further enbodinent, there is provided a conpound or a pharmaceutically
acceptable salt thereof for use in the treatnent of cancer, such as mdline
car ci nonmavhe85h R repesenth ALkl stdreasemethypr ovi ded t he use of a compound of
formula (1) or a pharnmaceutically acceptable salt thereof in the

manuf acture of a nedi canent for the 12 WD 2011/ 054553PCT/ EP2010/ 061518

t r eat mentrhaf cohh iSRRG s f@FmLﬂ@Qﬂ'I'Al)'rﬁéBS béq{reﬁi\ﬁb@%c@orﬂ ngn{%dl‘é%@#ldh EéHainkd bagy 1S

i ndi cated. I n another enbodinment, there is provid the use of a corrpound
of fo?rrulr%"ﬂ‘(‘(“f‘§1 CSF‘F’QUW%?WQ%‘H?KW&) I"‘f}tha%té‘é'bt"émeep@é?@cet ¢eiabd and QIR at,

manuf act yseex@mpfe fSBA empeRkurkor the treatnent of a chronic autoi mune
and/or inflammatory condition. In a further 5 enbodinent, there is

provi ded the use of a compound of formula (1) or a phar maceut i cal | y

accept ablgnsmkty t hereof in the manufacture of a nedicanment for the

treat ment of cancer, such as mdline carcinoma. In one enbodl ment there is
provi ded a nethod fld Jeatnment of a disease or condltl Sfor 10 which a
br omodomai n i nh i e \ghereof whi ch
conprises adm eri ny™a rapeutJ_aa.I_I%;gtfectl punt/"o ound of
formul a (1IN ®-phaenaceuti cal |y accepmgples\ad) hErges ano

enbodi nent there is prowd d a nethotl £or treatment of [a chro ic aut0| mrune
and/ or i nfl anmat g ondition, in a subject in need Fhexeof which conprises
adm nistering a apeut i Ig{ﬁtly ef fective anount of conmpound of formula
(I') or a pharmaceuyttcall y eptable salt thereof. Ina furthea) enbodi nent
there is provided/a method for treatnent of cancer, gguch as mdline
carcinoma, in a subject in need thereof which conprises adm nistering a
theréBeutl cally effective amount of conmpound of formula (1) or a

phar maceuthec@mpouagcepionnlia @@AY napese prepa?dt AcOIIing NBOGaBRIA sérreamesubj ect
in need thereof is a gmal, gartlcularl ahuqf{gﬁ usedB the term
"ef f ect i VANBURBOIOREANG PR C @Hﬂ%ﬁm{e?’(‘ﬁ'” canggy QFRele Y ‘ef' a%‘a@’lﬁ t hat
w1 eli eiylirokide sbtilobogbdiam Hytiroxridi cal response of a tissue, system ani nal
or human that is being sought, for instance, by a researcher or clinician.
25 Furthernore, the term"therapeutically effective anount” neans any
anoung WygceBmea® conpared to a correspondi ng subject who has not received
such amount, results in inproved treatnent, healing, prevention, or
anelioration of a disease, disorder, or side effect, or a decrease in the
rate of advancement f ag di sease or disorder. The term aqhsos ncl udes within
its scope anount eflﬂet§| ve to enhance nornmal physi function. 30

\\\\YOR NaOH :-"\‘\\W/OH
™~ —N
o O
O (vA)

Cl Cl

20 It will be appreciated by those skilled in the art that it may be advantageous to protect one
or more functional groups of the compounds described in the above processes.
Examples of protecting groups and the means for their removal can be found in T. W.
Greene ‘Protective Groups in Organic Synthesis’ (4th edition, J. Wiley and Sons, 2006).

Suitable amine protecting groups include acyl (e.g. acetyl, carbamate (e.g. 2',2°,2’-

11



Bronodomai n i nhibitors are believed to be useful in the treatnent of a
variety of diseases or conditions related to system c or tissue

i nf | anmatwornpiiesiisammat ory responses to infection or hypoXiER20i0ebisug ar
activation and proliferation, lipid rretabolism fibrosis and in the

preventiqQn, an [ea nt, of Vi

D031/ 054 aics B SRR PR, er b Brestinkl nor LYty 8 andply! (501 he
t r eat nentbeotyla wﬁicdlemmarbeertemo&éd djyrhyrdr@ysaﬂ,u'(e)g nmmnrga aarmtld sifdhaasraydrpghloric
condi tions. su he |d hr| o) r|t S

i B o S R e S A LT e
bgw;al d![ $waogeldysihnf g bdnadzasberaazybx_l,dtarboraﬂ igvael poay| redwcsl)/e rexewmmf 3(21’]2(214 c
obstruycti e u i rdit ri

ryosi b1 s EITEHESRAELDT ARG BGERTL Frod HPAE5C srpfosuBR G pLlebies,
nephri ti smivapmtddting grouptshmmmcﬂnﬁmazrsa(setywcm@Fg)me mag basemodspbyebaseon,

retlnltlscata v§5%g %Ierltls hepatitis, pancreatitis, primary biliary
cirrhosis, g chol angitis, Addison's disease, hypophysitis,

t hyr oi d|t| s, type | diabetes and acute rejection of transplanted organs. 10

Br Ormd_ogq.q Wil b%h%érf)ré(%tgd ot |rp %n Lh%l roh%st(i]a%cﬁtge%aéﬁgt th%f g?i%é g?dt e%ﬂ t y of

acute i amrat condi t1ons as acu out I"ant ritis,
nephrDt i $yntheﬂ|msiepfgby wpich trnremTrqus |gs:)upsa1mdmmolet|&s aneirﬂroduwj“iniortblehumm such

as gl Orrern% Otg'ee%]r t'ltswnl‘B%S\ﬂHA k'iII &ltﬁgﬁc |t%n% &1’&18' rt t% rje thgtqux\ﬁ ener’s

granul omat 0si's, yarteri 'S no osa 1501 's&5se, awasa i sease,
Takayasu'os rAgiGtéEsi mtrsdumd aauneestagg ettheoprooésst Walnrsml tEnbféettet gprssbsequent

Br O”Ddo”%ﬂsﬁoﬂﬂéatﬁ}ng%ﬁ |ort|)s aHﬁ ?(% géleétrt'l?(% Qr%epgne ﬁmelt Qe ﬁg aE:&?@iRg&nt OT

di seases or con ion involvée~in responses fections
wi th bacteria, viruses, fungl, 20par asites or thelr tOX|ns such as sepsis,

i N g e S LN L

acut e | urigm ajetrfyrthekRiSBetad thetinveadipn.r at ory di stress syndrone), acute r enal
failure, fulmnant hepatitis, burns, acute pancreatitis, post-surgical
syndrones, sarcoidosis, Herxheinmer reactions, encephalitis, nyelitis,

meni ngi t iThe compgund,of $brRBla (1) and salts thereof is a bromodomain inhibitor, and thus is

believed to have potential utility in the treatment of diseases or conditions for which a

20 bromodomain is indicated.

The present invention thus provides a compound of formula (I) or a pharmaceutically
acceptable salt thereof for use in therapy. The compound of formula (I) or
pharmaceutically salt thereof can be for use in the treatment of diseases or conditions for

25 which a bromodomain inhibitor indicated.

In one embodiment there is provided a compound of formula (l) or a pharmaceutically
acceptable salt thereof for use in the treatment of diseases or conditions for which a
bromodomain is indicated. In another embodiment, there is provided a compound or a
30 pharmaceutically acceptable salt thereof for use in the treatment of a chronic autoimmune
and/or inflammatory condition. In a further embodiment, there is provided a compound or
a pharmaceutically acceptable salt thereof for use in the treatment of cancer, such as

midline carcinoma.

35 In one embodiment there is provided the use of a compound of formula (I) or a
pharmaceutically acceptable salt thereof in the manufacture of a medicament for the
12



25associated with viral infections such as influenza, herpes zoster, herpes
si npl ex and coronavirus. Bronobdomain inhibitors may be useful in the
prevent i oNOan1ttasesBrent of conditions associated wth | ecChaPad@ossper f usi on
injury such as myocardial infarction, cerebro- 30vascul ar ischaem a

(stroke), acut of.onar yndromes. renal reperfusion [njury,. Qrga

{F anep! aEAT o IRBREY oF EORAPGRS 1 a8 oo BRI e b B ¥ ia R8T s
pr ocedur emothied gmbodimenty thereris proviégahtthe usgast a ocsamoaistl i afaforroulapg@y opleer al
linmb enbagl i . Brao i.n_1.nhi bitor ful _in the tr nt of
di Sor der SaTM ey ey AREArPens ekt b e R B anteduriBL IR

hyper choltestresro| efn @, ctabhier estolnenoss saratat Alflaimenatery’ soddiseasén a Biuahedonai n

i nhi bi.t or foul i e fi i c,conditi as
i ongt et R brdich i LEES FEhpdlngdr MBI ERT A BB RS, o
kel oi d f acogitalde sab chereafde timeamandfactureliohe niedicamsarg forSthBrieatnaentaif wancer,

i nhi bi FOrSECNEXW%inE%SFCPAorAaU. the prevention and treatment of viral
i nfections’such as herpes Vvirus, human papillonma virus, adenovirus,

poxvirus and ot her DNA viruses. 10Bronodomain inhibitors may be useful in

t he t reatl H‘SH& e%fbggi%%ﬂh’eré i@fplr&% a %}%dloéopgé&%len( gfue(q: Qisggselcﬁer%%ﬁgi%r%)fm

epi thelial "I'hcl uding T ung, “breast” and col on ¢arci nomas, mdline carcinonas,
mesen@hyndlich & bépemaodomairemalbitanid imécated ,cgiacaubject imoneesl. thereof whiBh coogdses n

i nhi bitor . S | in. t r ht h | ogj cal
15i ndi cata?@@%gﬁ'&%agﬁ(%ra 9‘1’\@;(/%@6@&1%%%”%%8@{ rcr)ﬁén O%ﬁ%gjﬂgi §Fe£és),r§1 ui)ar atggﬂ'gi I on
f or whi cipharnaceatickliyreaaseptahliebsdliothereofi hrdiaoathed enbodiiant tteetef is oprodilsdé ases

associ at g\ § {ar FE SR Gr 4 B{n'oﬂlé‘ %&%Jn%%‘%ﬁ%% R8T ond ST iRS sBRY S
burns, pancCreatlitr's, Trmajor traumg, haenorrhage and
in need thereof which comprises administering a therapeutically effective amount of
15 compound of formula (I) or a pharmaceutically acceptable salt thereof. In a further
embodiment there is provided a method for treatment of cancer, such as midline
carcinoma, in a subject in need thereof which comprises administering a therapeutically

effective amount of compound of formula (1) or a pharmaceutically acceptable salt thereof.
20  In one embodiment the subject in need thereof is a mammal, particularly a human.

As used herein, the term "effective amount” means that amount of a drug or
pharmaceutical agent that will elicit the biological or medical response of a tissue, system,
animal or human that is being sought, for instance, by a researcher or clinician.
25  Furthermore, the term “therapeutically effective amount” means any amount which, as
compared to a corresponding subject who has not received such amount, results in
improved treatment, healing, prevention, or amelioration of a disease, disorder, or side
effect, or a decrease in the rate of advancement of a disease or disorder. The term also

includes within its scope amounts effective to enhance normal physiological function.

30
Bromodomain inhibitors are believed to be useful in the treatment of a variety of diseases
or conditions related to systemic or tissue inflammation, inflammatory responses to
infection or hypoxia, cellular activation and proliferation, lipid metabolism, fibrosis and in
the prevention and treatment of viral infections.

35

13



20i schaemi a. In this enbodi nent the bronodomain inhibitor would be
adm ni stered at the point of diagnosis to reduce the incidence of: SIRS,
t he onsetwof20silseis3 nul ti-organ dysfunction syndrone, wRCTEPR0I06ES t he
onset of acute lung injury, ARDS, acute renal, hepatic, cardiac and

gastro-i st i nal. inj.ur nd [ 1ty .l n _anpther. i he

br orodora TP (IR AR BESHA hinks wrBaBRforarvios By BEoB8 ot ner

pr ocedur esitadbasise ahairdldmmatbry @ohditidnsrsusk asfrhaepdoid arthaisyostebadgeijtisext ensi ve
tissue d e | RS. or . In riicul ar iment.th i.sease or
cond ti od RE0uhER s Moo T AR BTG EBRby PEeClBEfE® Sepsi s
syndr one bogepdisease ot namtidease end dtlcecatével alitid) nasdimod fubrorderbloadiuctivet , t he

T

pancr an onod i'ST1 ndi Cat

30t r eat naafdpeoifa, Htiligos bullous skie disshees, mephritisheasdulisashemsclesd, Bizbainfar’s whi ch
a bronodomai.n. iphibitar i.s.indicated i.s select 1 h i_npl ex
ot ect | ogeeant Pt bRl WelP oS RE R, B bl iR Lol elhs “ana
react i vatcirdwsis, stierokieg pbolangtis, Agldisen’s iissase, fgpopHysitia, thynoidits, typevi cal

35neopl a%iia%’ete%d%%O\lch{eur%jeicﬁé eSfttira%glanf-e'aCch%a?sng acute respiratory disease,
and poxvirus i ntections such as COWpoOX a Smal | pox and African sw ne fever
virud0 In one particular 15 WD 2011/ 054553PCT/ EP2010/ 061518 enbodi nent a

b r om)d_o rgm'o&](prhgllnﬁr%ritf(ifo?s rlng)q'bg %tsgfﬂl i]f1%e ﬂ?ﬁn{eﬁ?@ftamﬁi'ag v%ﬁetb‘%?g&té) apl |1 oma
virus infectrons of skin or’ceérvical epithella: e’term “di seases or
condi t i onrglafronatatyi cohdidiohs uohdsremute gauhidiartt oell aderitis dnepdiritsl Ihcludmgdumitsended t o
i ncl ude he ' t at ' Bt si bl e that
(o uce b, Qo o ABR oGS R e bt SRRt £ eal
accept ablirelging giantvel @deritiea {VdgenadngnangibematisagolyheentiswodheaniBehketsi t i s

co t Q. pr cLi i i s r I t ] sition. 10
The BPesaiarsTodsdf R AN R nt R PR BheSigee

phar macewrgaal conposition conprising a conpound of formula (1) or a
pharmaceutically acceptable salt thereof and one or nore pharmaceutically
acceptable carriers, diluents or excipients. 15Thus there is provided a
phar mace Bromatloroainirddbitorsomay be uséfeal inrtiemprereritionfor dies et sf diseasenart i ons i n

whi ch & be QERIRNEND, | DBl Bl Sl PO SALEC SHBEL 81 (A LIPS Ahndior ! @
(I') or a“pharmaceutically acceptabl e'sa heréor .
20  parasites or their toxins, such as sepsis, sepsis syndrome, septic shock, endotoxaemia,
systemic inflammatory response syndrome (SIRS), multi-organ dysfunction syndrome,
toxic shock syndrome, acute lung injury, ARDS (adult respiratory distress syndrome),
acute renal failure, fulminant hepatitis, burns, acute pancreatitis, post-surgical syndromes,
sarcoidosis, Herxheimer reactions, encephalitis, myelitis, meningitis, malaria, SIRS
25  associated with viral infections such as influenza, herpes zoster, herpes simplex and

coronavirus.

Bromodomain inhibitors may be useful in the prevention or treatment of conditions
associated with ischaemia-reperfusion injury such as myocardial infarction, cerebro-

30  vascular ischaemia (stroke), acute coronary syndromes, renal reperfusion injury, organ
transplantation, coronary artery bypass grafting, cardio-pulmonary bypass procedures and

pulmonary, renal, hepatic, gastro-intestinal or peripheral limb embolism.

Bromodomain inhibitors may be useful in the treatment of disorders of lipid metabolism via
35 the regulation of APO-A1 such as hypercholesterolemia, atherosclerosis and Alzheimer’s
disease.
14



The carrier(s), diluent(s) or excipient(s) used in such pharnmaceuti cal
conpositions nmust 20 be acceptable in the sense of being conpatible with

t he ot herwOngrigdissat s of the conposition and not del et ePCOEP2410/0615¢8

reci pient thereof. In accordance with another aspect of the invention there
is also provided a process for the preparation of a pharnmaceuti cal
conposition including adm xi ng a conpound of forrmula (1), or a

phar mac e lBrormadidryaia irddptoahinay balusefuhiertieofreatmienhofdibecticrcomiitiensphehrasceut i cal | 'y
acceptable 2 rrier iluen xcipi.ents.. The phar i cal

compos: ¢ SRR PhlrRra fluedf T SR rve R B R Brons

descri bedclerderma afd nemigcHibrasisrpound of formula (1) and pharmaceutically
accep%abl e salts thereof are intended for use in pharmaceuti cal
conpoSitions it will be readily understood that they are 30 each preferably
pr ovi ded Bromeddrsaiairhilzlors/mpybe ukefuhin thepregsrdivpland tesatrhedof vied Wfeetioes nor e
sui tably | % . I ] ea % ecially at
east osduBure et i iR PpRb R g iR el btk AR o RR

conposi t ivonsesmay be presented in unit dose fornms containing a

35predet erm ned anmount of active ingredient per unit dose. Preferred unit
dosage conpositions are those containing a daily dose or sub-dose, or an
appr 6fr i &rembdaodinditidors By PO L£M06ASIESIPEIIMERRA AN O0F L hitBdingdeewtqlogi€alan
active i ' b : f.Qr i ni ste re than
once a dzggc(ﬁ%sg%@r%ﬁﬁ U%@{h%g%g%ggj'@ﬁﬁéirsbﬁ?e%%ﬁg?@nt% %{)asn% niaghrﬁgﬂﬂlggg a daily
dose or satwirdoss, (Mesendgmahinspatat, remal amd reurblagicaliomoarsday), as herei n above
recited, or an appropriate fraction thereof, of an active ingredient. 5
Phar maceuti cal conpositions may be adapted for adm nistration by any

appr opr i &rempderhan ifhivitoexaapbe ubgfut in¢heiredtmenna treditmentiofi opfahamplogical

subl i,pgu I o d, intranasal, topical (including buccal,

subl iﬁguiﬁ(?rtloﬁér:%@shoaesr ngl%yg vagi nal or parenteral (including subcutaneous,

i ntranuscul ar, intravenous or intradermal) route. Such conpositions may
10be Prel?r%ﬁ&'e%oéﬁ”n%énpﬁ%@?% KOO Rich 6 @ikn Qb R inhlcRbe §Xanpl e by
bringi ng i nto associa 16N The: active ngredl ent” w the carriéer(s) or

exci pi entif{digated is selected from diseases associated with systemic inflammatory response

syndrome, such as sepsis, burns, pancreatitis, major trauma, haemorrhage and

20  ischaemia. In this embodiment the bromodomain inhibitor would be administered at the
point of diagnosis to reduce the incidence of: SIRS, the onset of shock, multi-organ
dysfunction syndrome, which includes the onset of acute lung injury, ARDS, acute renal,
hepatic, cardiac and gastro-intestinal injury and mortality. In another embodiment the
bromodomain inhibitor would be administered prior to surgical or other procedures

25  associated with a high risk of sepsis, haemorrhage, extensive tissue damage, SIRS or
MODS. In a particular embodiment the disease or condition for which a bromodomain
inhibitor is indicated is sepsis, sepsis syndrome, septic shock and/or endotoxaemia. In
another embodiment, the bromodomain inhibitor is indicated for the treatment of acute or
chronic pancreatitis. In another embodiment the bromodomain is indicated for the

30 treatment of burns.

In one embodiment the disease or condition for which a bromodomain inhibitor is
indicated is selected from herpes simplex infections and reactivations, cold sores, herpes
zoster infections and reactivations, chickenpox, shingles, human papilloma virus, cervical
35 neoplasia, adenovirus infections, including acute respiratory disease, and poxvirus
infections such as cowpox and smallpox and African swine fever virus. In one particular
15



I n one enbodi nent the pharnmaceutical conposition is adapted for oral

adm ni stration. 15l n one enbodi nent the pharmaceutical conposition is
adapt ed fwo 2pawvesmiser al admi ni stration, particularly intPar@Erous/ 061518

adm ni stration. Pharmaceutical conpositions adapted for parenteral
adm ni stratian inclu e .and. non- ous rile dnjection solutions
aht o s RO R ER IustR s 08 58 e Boion o LT oAt o

whi ch r evites infdotionofabéi dricenviced epithelis. wi t h t he bl ood of the intended
reci pi ent; and aqueous and non-aqueous sterile suspensions which may

i ncl ude suspendi ng agents and thickening agents. The conpositions nmay be
pr esent ed hernenmidisedesseorozonditibbs fod edehcobrbaiodemsin ififtbitaeXxainpicetesgdd ed
anpoules . vj.al. nd t Qr in ze-dried (lyophilized)

condi %i or'lrﬁgrgdqetﬁjl t?i'icéu%nqnync?%g%gtcﬁ%iat%f)g%d%?a%ngetg%s'eri le liquid 25 carrier, for
exanpl e water for injections, imediately prior to use. Extenporaneous

i njection | ytions d spensions b omsterile ers,
or anul es W o ERsBEu B BE ISt R R, o BOFBAL R AL ST a5 w8

adm ni st phbinacentisellp@cpemsdatselts tierdd niiydwer adreinistdred as tlehraasclempsal] gés or
tabl ets; r | es:. sol ut | 2NS1 I.h _agueous or

non- aque(?g%% (:fﬁip?ss;eg{é@'?%lcg\%f 'Bgﬁéﬁg%tg# & ipﬁérﬁ%r%g@%% C?ﬁac\)/\% AR qui d

enul 4Dons or water-in-oil liquid enulsions. For instance, for oral

admi ni st 3 'p?(—gse'n inbgr%igf;]:gﬁﬁépg%cre ?hokl%gls% a?thh%?ggégc?a8&1?%&%&1lié’a‘?g9ﬁ1§%ition
35conponent 'can be conbi néd Wi an-oral, non=toxIc phariacéeutic y
accept ablcempriging acamnpceind stfi¢érmasa ) haagharnghdoecigeallly ,acoexttable sall thdveofl arde.
Powder s it i rati 7 2 : EP2010/ 061518 into
tablets g’ﬁbgg@soﬁ? é@é@g@&@@% frg\?%}odaep %&Feb%are(%auégg]%étgﬁg%(ﬁ%%und to a suitable
fine size (e.g. by micronisation) and mxing with a simlarly prepared
phar TR e ¢ oAb fie P BRaAR ANiEHLAh SoGRAREMYETAL oDy g lceeXpI €.
starch or rmannitol" avoring, preservative, dispersing and coloring agent
can al so cbedifioressie mthichta IGapsxdbesinnialibite isradieated qongpiaing mgomppondlef m xt ur e,
as descri ve AR f Latjn sheaths. G idants and

| ubri cantfé)r%g]lljagﬁ)ocgsa %%Q%S{:(%}ngcg@ﬁgﬁcgét%@aﬁ%@,ﬂ%r%(ghesi um stearate, calcium
stearate or solid polyethylene glycol can be added to the powder m xture
before t filli rati ogn.. A disinte i r..sol uhili zing.age uch
ns agar- 1 <o, ARBARY ExoRistSL NP LT Tl AR of o ds st dde
to i 2provwe abeeptabia limdhe i sensef oft heingechngzatiblet withethet bhihec apgadientssofl tigest ed.

composition and not deleterious to the recipient thereof. In accordance with another
aspect of the invention there is also provided a process for the preparation of a
pharmaceutical composition including admixing a compound of formula (1), or a
pharmaceutically acceptable salt thereof, with one or more pharmaceutically acceptable
25 carriers, diluents or excipients. The pharmaceutical composition can be for use in the

treatment of any of the conditions described herein.

Since the compound of formula (I) and pharmaceutically acceptable salts thereof are
intended for use in pharmaceutical compositions it will be readily understood that they are
30  each preferably provided in substantially pure form, for example, at least 60% pure, more
suitably at least 75% pure and preferably at least 85% pure, especially at least 98% pure

(% in a weight for weight basis).

Pharmaceutical compositions may be presented in unit dose forms containing a
35 predetermined amount of active ingredient per unit dose. Preferred unit dosage
compositions are those containing a daily dose or sub-dose, or an appropriate fraction
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Mor eover, when desired or necessary, suitable binders, glidants,

| ubricants, sweetening agents, flavours, disintegrating agents and col ori ng
agents cawmoabsl@skes3i ncor porated into 15 the m xture. SuiPCaldpeoibioncses s

i nclude starch, gelatin, natural sugars such as glucose or beta-I|actose,

corn sweeten natur al d syn iC. uc acaci t.ragacanth or
cod um ARGt 2 20 AP RBRRIP Y e ShEh o U JUbORENDE R RN GRREA0 4t e
| i ke. Lubharcentesa dse dPreferiel emé ddssgegeontmsitions ad thdse sodaining @l d=dly dpsesodi um
Stearate, nesi um st.ear , di,um henzoa i um te.. sodium

chi o § de WHABRRat AN ASERAR rREL AR B B8 HarThodBve i Gl

st arch, mapptopliatedtdctibrotherechgdian dotive iopiedient.xant han gum and the |i ke.

Tabl elp)s are formul ated, for exanple, by preparing a powder m xture,
granulating or slugging, adding a |ubricant and disintegrant and pressing

i nt o t ablRMasmadkuicalctempositions reay be poapged &ul adyinistratiog bl laey apprppdaid roga) t abl y

comm nuted, W th il uen . S | bed s Lgnal W th
a bi nder ?gru%%‘m%e @ér eoi%gln@qcﬁ@fn%:ﬁﬁﬁ o%rgs?'%%%ﬁ’ ??f%gi'ﬁhaﬁle:&qr&%%%% @hf:%p!?% r

pol yvi nyl(inpiydingl itdlocad, sutdiohudli @n rtrehsdatenat), sveginas oparmpafdnitaral a(imofsiorgt i on
accel er at S. n I n [ or gt |,0 . as
pentont ¢ PRl SorPaig B Aok Ruh o ket BT BhP o BOE gty

gr andDat ée frgpaved thyreapywnéthod kbowodl ér treuarth oaphayrasp, fos eaamplegastrmgiraciath a

muci | age j . of. Jul 0Si ; [.c. rials and forcing

t hr ough aagé%ciék)ﬁ%%agg 'ﬁ?@%ﬁa 'fhvtgeg érr'ggg%rraenﬁ%éeg?(%g, t he powder m xture
can be run through the tablet machine and the result is inperfectly forned
sl ugs br i . I can. {C { ent
St oki ng 1 S EbBaRleRr e arrTe Ry bR L BRuaRs sovHE R ER e e PABHCr ¢
acid, a stearate salt, talc or mneral oil. The lubricated m xture is then
conpr,ess into et e of present_ ntio so be
combitged i PR ackPauRERL (MG FRAERRAIER ep B R R aas i Pl L et o
di r ect | y admiristcetiogoparticuldviyonighvenbies garainistratomg or sl uggi ng steps. A clear

or opaque protective coating consisting of a sealing coat of shellac, a 18
WO 2011/ 054553PCT/ EP2010/ 061518 coating of sugar or polyneric material and
a pol i sh Raahacegticd! onenpositionshedqpted fal edreniyresadmihistration ineludedgdedus drivese
coatings to distinqui iffere it a | flui ch

sol uti on,nogya(rald%(Bsdsagsgé rﬁ‘?i ')%,ercgg'ﬁ:a%&"ggﬂsr é"%&?‘ed EIR/I’] y S%érbegﬁfnﬁd%gsr’ mbggerf hat 5
a gi ven dpaatetiostytscamt aolnesawlpicle derider theedmposition issitortih evitbothrp deloat! oB§treups
can be pr, v di. | Vi t he in [ , eous
ol utt op e Eeapiel it ke o AARA s R b A B e A

al cohol i suseETdgigeageBis preh#iickesingayebts. f Drenthrapesitiony nokys be psisegtettie uodnpound
in a non- i hi cl e, | ubicl i L flers S ed

| oat ear yPoaPEBHETASS SanERlelS o7 SE B RGeS g L ISR Te
flavor aduiat freezesdrid dwppiippdr ennditiooi reqairinganlyr tile sdwiEneokethe sterilsamoivar i n

O 85T ek P BHECKD Bl bRl 80,02 SEEpaiEDs:

m cr oencérpsitloatsewtiofmencﬂ eusnensibhn®mayare prepareddropr efpdlegbwdery podrodes ard

sust ain ttgb‘?et%Sr el ease as for exanple by coating or enbedding particul ate
material in polynmers, wax or the |ike. The conpounds of formula (1) and
phar maceutical |y acceptable salts thereof can al so be

Pharmaceutical compositions adapted for oral administration may be presented as
30  discrete units such as capsules or tablets; powders or granules; solutions or suspensions
in agqueous or non-aqueous liquids; edible foams or whips; or oil-in-water liquid emulsions

or water-in-oil liquid emulsions.

For instance, for oral administration in the form of a tablet or capsule, the active drug
35 component can be combined with an oral, non-toxic pharmaceutically acceptable inert
carrier such as ethanol, glycerol, water and the like. Powders suitable for incorporating
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adm nistered in the formof |iposone delivery systens, such as snmall
uni | anel | ar vesicles, 20large unilanellar vesicles and nultilanellar
vesi cl es.wDi2pogsuiss can be forned froma variety of phogphaiPe@odsisisuch as
chol esterol, stearylam ne or phosphatidyl choli nes. Phar maceuti cal

conposi ti.qn for toplcal m i stration oY a

oi nt nent s'rfqo c?bgéaigg% 8%{% Beg n@?ﬁ%es ,Srep%'stje’ldobﬁfsr,g&%%@%@] 30%8&3? {oo%gﬂ,lﬂa%;egfﬁm&s’ Zegel S,
sprays, 2&gebypsotrenieatianm)land rgingtwithas sinitesly girefiched pharnwrceotidaé careirt suchal

ti ssues, for npl nd. skin h osi ti.ons are .preferabl,

appi 1 ed’ 450 TABPRrBTHEN A o SePmalst SENBE Do R ERRET TR ¢ ne
acti ve i niigpediireydnd@joring sgepl caneddsonbd presenther a paraffinic or a water-

30m sgi bl e oi ntment base. Alternatively, the active ingredient my be

formuFated in a creamwith an oil-in-water cream base or a water-in-oil
base. Cdphalesmraube caldedynpeparingoa powdapmddurtpes degdribat! sdvdwne,rarst fillig ons
to the e I nC r erej i active inaredi.ent.is dissol yved or
& ospondedeiCodiR, Shef’ 0Mmahcli Datdifiaflch ' SABECRA HC iR
2011/ 054 552P40¢/ ERFRON0AB6184 SorDesidgeolyanylend giycnlasar ber adddtatedhe powder

adm ni stration I ent be, f or . . | S ti.0
suspensi gﬂétppegtt%%yeoﬁ] Qﬁ'ﬁ‘rép@d\kﬂ%}r/"é‘ : odﬁg'ﬁgg r%grg P ?%%@%%ﬁ@gé?%t S?r?ﬁ/aosr gza,(ﬁhpt ed
f or iBhalagdr, achitinins tarhbnaa, on tsodismpicefbenated camedisd e a8dexbripampdovef theor mul a

(1) or PIRLRGRY G My ARERPIAB] feoablut horsaled s .2

particl e-sizereduced torm €. qg. ain crori sation. The preferable
particle size of the size-reduced (e.g. mcronised) conmpound or salt is

defi ned 0 .Oof ] ns,(for e > as
measur ed%%?%@;’l Vé'ﬁ%lr Hg?'?efdr (grlg'?el%%ﬁ%é’l%&ggg}gﬁd%%réphd%@g i @Hé;é?’és.’gﬁ?eggérn?q hal ed
adm ni st ragentenflavoars, deinpegrstingpagmitsiandnoloring agents agpalssi eninodrpotagedaiota ve

substance,d M, B2 MRERUGLEAL o ARCERIAPLELATUERYS QloPOTiAdbEaNR SObYeNt
erosol fornmulations can be presented 1hvsingle or | doSe gdantitres in
steril e fretadtactose ceakbedetenersanateral amhsyithetangunak sudhhes dcacia, dbgacandtr or i dge

or refill_ f.or | t |, Sl evj n_1nhal er. ernatively the
seal ed cosr?{j'glmneua?gqrﬁ%%’ %g%gxgﬁlg{ﬁgr%ﬁmﬂﬂ%’ dé"ggeéﬁ I?Aneghéﬁ‘\é:\?)lr’c\éé!é%sc har@s tr}ae slekﬁ'gl e
dose nasdlubricaméd ersedr inanheser desdgedifepensmiiude tsodidmiididate, sediemi stpavatby e

(meter ed nﬁ’aggznr%sih%h?#eg!ale W ib%n%é‘aﬂ&”é’o%ﬂ;rﬁ Yeelhis PRI WAGRaE HRacRBLRAL S Of

the contai ave beeri exhausted.
20 Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite, xanthan

gum and the like. Tablets are formulated, for example, by preparing a powder mixture,
granulating or slugging, adding a lubricant and disintegrant and pressing into tablets. A
powder mixture is prepared by mixing the compound, suitably comminuted, with a diluent
or base as described above, and optionally, with a binder such as carboxymethylcellulose,
25 an aliginate, gelatin, or polyvinyl pyrrolidone, a solution retardant such as paraffin, a
resorption accelerator such as a quaternary salt and/or an absorption agent such as
bentonite, kaolin or dicalcium phosphate. The powder mixture can be granulated by
wetting with a binder such as syrup, starch paste, acadia mucilage or solutions of
cellulosic or polymeric materials and forcing through a screen. As an alternative to
30 granulating, the powder mixture can be run through the tablet machine and the result is
imperfectly formed slugs broken into granules. The granules can be lubricated to prevent
sticking to the tablet forming dies by means of the addition of stearic acid, a stearate salt,
talc or mineral oil. The lubricated mixture is then compressed into tablets. The
compounds of the present invention can also be combined with a free flowing inert carrier
35 and compressed into tablets directly without going through the granulating or slugging
steps. A clear or opaque protective coating consisting of a sealing coat of shellac, a
18



VWhere the dosage form conprises an aerosol dispenser, it preferably
contains a suitable 20propell ant under pressure such as conpressed air,
carbon diwwi2da/03455an or gani ¢ propel | ant such as a hydr oPCumprecianbzms ( HFC) .
Sui t abl e HFC propel lants include 1,1,1, 2,3, 3, 3-heptafl uoropropane and
1,1,1, 2-tetraf l uoroet hane. The aerosol .dosa for n_al take the form
of & pumsoal Baroh S olePime i RIS 30p L 3BMh. pOUER. I W BB T PEEF
suspensi @yestuffs hen he blded odhgsructdiinghioglistmguisie diffierent thiedosages.por at i on of
25addi ti onal excipients e.g. co-solvents and/or surfactants to inprove the
di spersion characteristics and honogeneity of suspension fornul ations.

Sol ut i on Grarfluidsaducbras splyiomlsyopseqdielirs dam Edotepared irnflosage siolt Y@t o thatch as

et hangl . _Fo. [ eutjcal _co itio it ad for
Chhar 8a” 2avat JBPARY Ghief.a SERIR AT SrpHh £ I8 ARG hgn "SR Fo =] ks
powder i minepaadd by dissgusg theocom@Bwol imacoitgds fldvooed equeotsspluticre vehilp@likier base
such as lactose I e . tr l,0S i or starch, t . of
formira (15 Mevaedttsiarng L 0P BondBRlolBhall yidk  laysrtRsbRT RIS O]
parti cl efonisted duc elispecing tiee gecompound cinori sedHdxar ngehickend Satbitiress | 3nda
erform T - i ne n ] i / net al s
ol o or ol She o8 Hhibs e st ol ALy A LRuBR, fodie halonry
the dby poesberatives)dbadyl selditivepodi 4s peppeanipt dis eisnaurdl yweiewkes obsattadt or

| act ose . l.act ydr and t

2011/ 054%%&??@58%@%%%1%@%%‘%%@ %§o %Eg?gru a (1) or a pharmaceutically
acceptabl e salt thereof. Such conpositions can be adm nistered to the

pati ent J i t.abl e Vi ce suc S. the DI SKUS(r) | eted by
G axoSmi Ww?ngapmp@ fsOIg%'rdeexlfarﬁrtpI(tezm‘c?lbeossﬁ'rB ﬁ%etoi n%%ﬁa ﬁﬁé%@%’oﬂ%ﬁhbee
conpound nutrobocapsllated ) Thadophaativec earn iatsal by paeweed dblpeolery tos duktire tie

t her egf e luid, formil ati f lver | ui d
o spanserabra: oo e e Bhalingiol sk sk e HhuchEh et APy

di spensi tige likel. fi ce t hrough which a nmetered dose of the fluid fornulation is
di spensed upon the application of a user-applied force to a punp 10

mechani sm of the fluid dispenser. Such fluid dispensers are generally
pr ovi ded Twetdonwourdeofformulef(l) mnb tohpineacestieallg dicdersatde chlts therddf wan also be

for mil at | an 06 JORESro AT P ERANARL 8, URAR SERURILLA!  AUIRIAYkEURLLONS.
The di spensi ng nozzl e or orifice nay &on fgured for insertion’into the
nost 201 s lafe tundarosler vesicles pndymdliispeiian vegiads. t hipo$dnuesdcdrobenidratedoiromrat o t he

nasal cayblg, o ddthdide BRSS! ofieddit, BERRRIRAL LPBRShYRGid-Rifigscr | bed and

illustrate

Pharmaceutical compositions adapted for topical administration may be formulated as
ointments, creams, suspensions, lotions, powders, solutions, pastes, gels, sprays,

25 aerosols or oils.

For treatments of the eye or other external tissues, for example mouth and skin, the
compositions are preferably applied as a topical ointment or cream. When formulated in
an ointment, the active ingredient may be employed with either a paraffinic or a water-
30 miscible ointment base. Alternatively, the active ingredient may be formulated in a cream

with an oil-in-water cream base or a water-in-oil base.
Pharmaceutical compositions adapted for topical administrations to the eye include eye

drops wherein the active ingredient is dissolved or suspended in a suitable carrier,

35 especially an agueous solvent.
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15 W2005/ 044354 Al. A therapeutically effective amount of a conmpound of
formula (1) or pharmaceutically acceptable salt thereof wll depend upon a
nunber ofwbaetiassssdncl udi ng, for exanple, the age and weCcgmP2ab/o615¢8 ani mal ,
the precise condition requiring treatrrent and its severity, 20 the nature
of the f tlon and uf adm |str tlon tely be
at the dfﬁoc%?%?a 'I%?L"P(E?I o a??t JSHS aliog sy beivepieidy B fomk‘J‘IIgtteﬁa

phar mace @erasals, s«ﬂulpmsl $usoan3|eamlgelda$dgepowdelrsfor oral or parenteral

adm nistration preferably contains fromO0.01 to 3000 ng, nore preferably
0.5 to 1000 ngy, of a conpound of fornmula (1) or pharmaceutically acceptable
sal t then:@obomad)sihidnatsedataeahdver ddapde bas dhalktd cundastagieninistpréferred that #teal  or
i nhal gd rati el

prefe ab%§m8 B’i& {,ﬁ{og% %I)([) pa'%gj'd%%ogﬁgd@o#%‘?%ggfa ?aItQQ&re%Puﬁng n&m *Side-

phar maceu¢duwal| fgrmaceg polabihed gl mictdrésadion., Tbealpmﬂambkadparwemze‘ D’édhd)alze- The
conpound d ceutl I I th can
be 30 adﬁlgéhulcgﬁe(ngd%n ém%'sg@ (fcp"p%)(r)se rfsoarlt §n‘J‘%EI&IC§$ ?gb%ta@% (%fsa 0(5]? exarrpl e,
an oral cabopﬁa’r()emtcarral(fodeswnplba@rﬁldaamgadwr&pl@@err@‘frpeironciay or 0.5 to 1000 ngy
per day, or a nasal or inhaled dose of 0.001 to 50 ng per day or 0.01 to 5
ng per day, of the conpound of formula (lI) or a pharmaceutically acceptable
sal t 10 herAeodsol dex‘rmudtbhe,de@s fd)r‘n'mhialleéeadmisietrat'mi Taanuumiriseay dokutigh vanfinen a
single d d V. I four,
35t 1ve orvargriosr g Al SubdHRe & BRrPHaR el s o0 ol o The
sane. Anaghé@cst sohenV\DAé@iadJ/fOMﬁﬁBﬁ@'ﬁbElb@Qﬂéﬂdhﬁébam&lrwimurrmmﬂow quantities

phar mace C . e r.J ortion
bt he. ottt SETieSrBEEREAE) ok, MBEH G spRE e GinE Sl A RER SR BLOREC
IS provi d\&hﬂ an aﬂoausm;:deuim:aﬂ inbalepoalterinehwed}ot’rprseaierdgccm)ai@erOﬁay be 300y of a
5co un r t b f, and
(b) rrgg c(ijls%ﬁné Ré Hgvge ét#c)n a% a &n@gr agngﬁg I'in%?| r%r %88,%%@1 désep(egger fglieg%tﬁ% uent s
and/ or emetmngwave (ﬁIrmenedmpeenrrdham‘r) Wioicmis Iate(med mneﬂlqpbealmceme calténts of
accept ablﬂee §<53‘nt§ﬁ H}]e/ %%f r&;(al}%eederrpl oyed al one or in conbination wth other
t her apeutic agen B! HAL] On therapies 10 according to the present

i nvention thus corrprl se the administration of at |east one compound of
formul a eyt | I d se of
at Ieast(v{cl)%\eegot d‘%@g 3}?} %aé:be Crlgg%a %%FO% e'[L e%ﬁ%ﬁit 'OréF§ P ra)Bfam lm |bt1éat| on

t her api epreetiamtdindgr pressure smmaemmpmvmdtanonamomrqxsie drlae cmgtmml stration of
at | east f pt abl e salt
ther oo . PRI FENEF o3iyalBhieeaobb iRy e BaBleTaSr Pl i LRESER: e
corrpounddf1 IGr&ﬁlBalepla)‘luandrqpbae aad:édﬁ Z%ttaylua@eﬂaphabﬂ'be gsalosal dosegeof , and

Lhe. ot e pRALIREEHCL Rl 4R 1 K5 RIRINGE) THEY e, A L phed LAgRper 0

a single rimaceut i cal "conmposi or Separa foni ster ed
separ at elsylutlm sr arayspeosion oﬁthmﬂctlwe@umdndofhls eqayerawlwl thg incoromgtioorader . The
anmougts I I I ept abl e

sal tg%t her eopgal%%gB%Hgd% r‘é’@&é@@% Igﬁtglt p% AT{F/% 015596 ?Sﬁ(%ns) and t he

rel ative Charrar:tegsthsfardd"rmmgenela/twf(snsmdslonb‘ern&éatemseﬁolunmrﬁodmulaﬁamsanﬂu eve the
desi red %I’s’ESbr'e ?%IIQIIISHBI&) Eéwe%‘%é SUC-HH% th o further aspect, there is

provi ded "a o of formula (1) or
phar maceuti cal | y accept abI e salt thereof and at | east one ot her

phar mace, %ﬂ% n¥ac%ﬁ{1&a;{ %‘or%ﬁSéIﬁon& <litabre SPIUSIBRG P FhGieSadhiRir- SRS, the

conbi nat i on "pharnmaceu
30 pharmaceutical composmon may be a dry powder inhalable composition. Such a

composition can comprise a powder base such as lactose, glucose, trehalose, mannitol or
starch, the compound of formula () or a pharmaceutically acceptable salt thereof
(preferably in particle-size-reduced form, e.g. in micronised form), and optionally a
performance modifier such as L-leucine or another amino acid and/or metals salts of
35  stearic acid such as magnesium or calcium stearate. Preferably, the dry powder inhalable
composition comprises a dry powder blend of lactose e.g. lactose monohydrate and the
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25conprising a conpound of forrmula (I) or a pharmaceutically acceptable
salt thereof together with one or nore other therapeutically active agents.
Thus i n one 2aspse’s3 t he conpound of fornmula (1) and phaPcaEPeeivoels18
conpositions according to the invention may be used in conbi nation with or

i ncl ude Qne p8rnc{m fefocr);nhp ’g’Oéhera |cos u?gaql §CC 1A exa ther C(E?l ectg@({from

anti bi ot i%CS vViTa coc s cars n| C ahtagon s and
bet a- 2 ag:ompsslhons can be ardmlhlsteeecanrprtrmzlpat@rdi usivet a vdugable hdevicenfuehnas te
formul a S}% phar maceuti cal |y acceptable sdalt thereof the are

6U$ qgla

admi ni st efs rmarkIRd vt 6@%’@Fh*f'ﬁ‘§r‘%rﬁ%huﬂs1 EP%?@‘@WP? aeicgbedhin (B

adm ni st epggidayat he i nhal ed, intravenous, oral or intranasal route, that
the WD 2011/ 054553PCT/ EP2010/ 061518 resul t ant pharmaceutical conposition
may b& adni ni st er ed by the sane routes. Alternatively the individual

corrponent‘r%eqa‘on{da@n@@rrmmutal @ﬁaﬁ@ﬁh%a@&ﬁﬂc@ll;ﬁb&fe‘bﬁbb‘l&’séﬂsfthéfe%ﬂthe'iélﬂtn%y 5One
enbodi nent of the invention enconpasses conbi nations conp I ng one or two

ot her t héedp@iated ag@riud formulgtion Tapdeliyepniroma By ?)éis%rhseé kaT 13@(!1”9'?1 atfiid art

that, whey eﬁ@d}rr%mnp%t&spén@m P28k o R énﬁ)ﬁM‘% béfidentarogh Whichsd meRYedBodesed in
theformo salts exarrpeasaka al or amne salts 10 or as

aci d addiof fhgrfluidiorgulatipn s bengR uran the agrlicalian offpysesermRddorcs e @ Ry |

est eng, QhechanisRl (\frathsssu.of G pERRRPISRich Y PdiSSensb %tgéﬂeﬁalytd?sv.a@d ivth tay
and/or stability and/or physical characteristics, such as sol ubil ﬁt%h
ate,

t he t her &PRANQICON 'H@'F'%'Gl’%?f?redlqosﬁ/? of theeluiq fosmulafiery the gesespring digppn

t he t her apeHsb§udrial Rt EREtSatioRY. TBe éRPEndifg ABEAIE BF biificBWhiE BOEMRfighRblier
conbi nations referred to above may convenjently be presented for use in the

form of ASSHEAMMAIEINCETISCYriP® $/5¢ 19h SRRy HIPEaSIp® &F FP&chéLH femplagienpie the ons

conpri si RGsA @RI AGliPRisSénsdebi hBthfGamMméntiérRae %B@fs ddschbey BRRNIBERed ical |y
accept able diluent or carrier represent a further aspect of the invention.

20Thd® cor‘ﬁﬁga%ﬁ/% Pl a (1) may be prepared by the nethods descri bed
bel ow or by

A therapeutically effective amount of a compound of formula () or pharmaceutically
acceptable salt thereof will depend upon a number of factors including, for example, the
age and weight of the animal, the precise condition requiring treatment and its severity,
20 the nature of the formulation, and the route of administration, and will ultimately be at the
discretion of the attendant physician or veterinarian. In the pharmaceutical composition,
each dosage unit for oral or parenteral administration preferably contains from 0.01 to
3000 mg, more preferably 0.5 to 1000 mg, of a compound of formula (I) or
pharmaceutically acceptable salt thereof calculated as the free base. Each dosage unit
25 for nasal or inhaled administration preferably contains from 0.001 to 50 mg, more
preferably 0.01 to 5§ mg, of a compound of the formula () or a pharmaceutically

acceptable salt thereof, calculated as the free base.

The compound of formula (I) and pharmaceutically acceptable salts thereof can be
30 administered in a daily dose (for an adult patient) of, for example, an oral or parenteral
dose of 0.01 mg to 3000 mg per day or 0.5 to 1000 mg per day, or a nasal or inhaled dose
of 0.001 to 50 mg per day or 0.01 to 5 mg per day, of the compound of formula (I) or a
pharmaceutically acceptable salt thereof, calculated as the free base. This amount may
be given in a single dose per day or more usually in a number (such as two, three, four,

35 five or six) of sub-doses per day such that the total daily dose is the same. An effective
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simlar nethods. Thus the follow ng Internedi ates and Exanpl es serve to
illustrate the preparation of the conpound of formula (1) and is not to be
consi der edoag11isu§s8i ng t he scope of the invention in anpCrap201886Gesner al
Experinmental Details Al tenperatures referred to are in C. 30Abbreviations

TLC thin |ayer. chromat ography A Lc aclid AcCl.- etvl .chl ori de
pprs- oy P Gt BEBR Rl Yoo i bieeh P e FHanBReq ds a BRostitdn
2011/ 054 55 8ieCHHeERZOAr0s 06 d5the coripolXiiEef forrauldi(lg pboseet hane DI C-

Di i sopropyl carbodiim de DI EA- N, N-diisopropyl et hyl am ne DVMF-

N, N- di met hyl f or mam de DVAP- 4-di met hyl am nopyri di ne Fnoc-

9H- f | uor diu8 thdrerist grgVidek s pbamntemeytical composition comprising a) 0.01 to 3000mg of a

HATU- 8- ( LoAmpaRengabinh 4 A) ora rdrdcblifany hedeptdb Bl HERL6LBhYB) 0.1 0 29 of

one or more pharamceutically acceptable carriers, diluents and/or excipients.

The compound of formula () and pharmaceutically acceptable salts thereof may be
employed alone or in combination with other therapeutic agents. Combination therapies
10  according to the present invention thus comprise the administration of at least one
compound of formula (I) or a pharmaceutically acceptable salt thereof, and the use of at
least one other pharmaceutically active agent. Preferably, combination therapies
according to the present invention comprise the administration of at least one compound
of formula (I) or a pharmaceutically acceptable salt thereof, and at least one other
15  pharmaceutically active agent. The compoundof formula (I) and pharmaceutically
acceptable salts thereof, and the other pharmaceutically active agent(s) may be
administered together in a single pharmaceutical composition or separately and, when
administered separately this may occur simultaneously or sequentially in any order. The
amounts of the compound of formula (I) and pharmaceutically acceptable salts thereof,
20 and the other pharmaceutically active agent(s) and the relative timings of administration
will be selected in order to achieve the desired combined therapeutic effect. Thus in a
further aspect, there is provided a combination comprising a compound of formula (l) or
pharmaceutically acceptable salt thereof and at least one other pharmaceutically active
agent. In one embodiment there is provided a combination pharmaceutical product
25 comprising a compound of formula (I) or a pharmaceutically acceptable salt thereof

together with one or more other therapeutically active agents.

Thus in one aspect, the compound of formula (I) and pharmaceutical compositions
according to the invention may be used in combination with or include one or more other
30 therapeutic agents, for example selected from antibiotics, anti-virals, glucocorticosteroids,

muscarinic antagonists and beta-2 agonists.

It will be appreciated that when the compound of formula () and pharmaceutically
acceptable sdalt thereof the are administered in combination with other therapeutic agents

35 normally administered by the inhaled, intravenous, oral or intranasal route, that the
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hexaf | uor ophosphat e HBTU-

0- (Benzotriazol -1-y1)-N, N, N ,ff-tetranet hyl uroni um hexaf | uor ophosphat e
Et 20- di ewbyb1ietsi®ss Et OAc- et hyl acetate i-Pr20- di-i sopcopkoieohesis
Config.- absolute configuration Lawesson's -

2, 4-bi s(4-net hoxyphenyl ).- 1, 3-di t hi a- 2, 4- di phosphet ane-2, 4- di sul phi d

Reagent N aXeanTetrd FtbboNidl Mo PRt PORLRRE o iR TotiEs

t et r ahy drAdteuradivelRThe rindindu@npanpdnents B/t goalpositionimMmayn beaadroimist€ed/Boyr ef er s
to anal VSR %@f@q%ytical HPLC whi ch were conducted on two ki nds of

appar at us: ‘Supel cosi| LCABZ+PLUS colum (3pm 3.3cmx 4.6nmm | D)
eluting with 0.1% HCO2H and 0. 01 M amoni um acetate in water (solvent A),

and 95% acet Qni t L. | 0. 059 i er vent . . USI h

Fol | ofi 8 Ar PR 37 e R ORE Dot ForbfRsRT boRbrsg i, dvo

0->100") /oit&yr tHer@penitid agemet es 10098, 5.3-5.5 minutes 100->098 at a flow rate
of 3 nL/mnute. The nmass spectra (M5) were 10recorded on a Fisons VG

Pl at f orm nass spectrometer using el ectrospray positive
It will be clear to a person skilled in the art that, where appropriate, the other therapeutic

ingredient(s) may be used in the form of salts, for example as alkali metal or amine salts
10  or as acid addition salts, or prodrugs, or as esters, for example lower alkyl esters, or as
solvates, for example hydrates, to optimise the activity and/or stability and/or physical
characteristics, such as solubility, of the therapeutic ingredient. It will be clear also that,

where appropriate, the therapeutic ingredients may be used in optically pure form.

15  The combinations referred to above may conveniently be presented for use in the form of
a pharmaceutical composition and thus pharmaceutical compositions comprising a
combination as defined above together with a pharmaceutically acceptable diluent or

carrier represent a further aspect of the invention.

20  The compound of formula (I) may be prepared by the methods described below or by
similar methods. Thus the following Intermediates and Examples serve to illustrate the
preparation of the compound of formula (1) and is not to be considered as limiting the

scope of the invention in any way.

25
General Experimental Details

All temperatures referred to are in °C.

30 Abbreviations

TLC - thin layer chromatography
AcOH - acetic acid

AcCl - acetyl chloride

PPTS - pyridinium p-toluenesulfonate
DCM - dichloromethane
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ionisation [(ESt+ve to give [MFH + and [ MtNH4] + nol ecul ar ions] or

el ectrospray negative ionisation [(ES-ye to give [MH - nol ecul ar ion]
nodes. AmaiDybiloakssdata fromthis apparatus are gi ven w PoTHEPeOObIS0M Ng
format : [MFH + or [MH-. W 2011/ 054553PCT/ EP2010/ 061518 b)On a
Chronol i t.h, Rerf or mance, RP 1 |um (100 x 4.6 mMmid) eluting with 0.01M
anmoni um122c§'§;;Et e i n?’\%a ICehrIor %Bﬁﬁ%nt A) and 100% acetonitrile (solvent B),

usi ng t hél€ol | ow ngDidaptopyitagradimeet 0-4 minutes 0 ->100")/0 B, 4-5 mnutes
100% B at flow raje, qf i hut.e, The mass spectra (M5S) were recorded
on am chcl)réréss 5Pl a&%?'fﬁ%@%@ﬂgl%@ge&tromt er using atnospheric pressure
cheni cal Oisi tive i NiN-giartattoyifofrddimide t 0o gi ve MH+ nol ecul ar i ons] or

at nospherd ressurg i n ive ionisation [AP-ve to give (MH)-

nmol ecul ardl\lﬁpéﬁs] rmd%g?"b%ﬁ]%{%ﬁhoggﬁ#at a fromthis apparatus are given with

t he foll dwarg f or ma®H-fludtenforyioetHyNbxyflearporeteded by the acronym APCl to
speci fy between bo'_t_.;rg_g spectr et y, . LC HRVE:

Anal yti cz_ﬁ-%\gLC vvasé]((,on %%etnggt?%%&ge%&i@&ﬁkelrtgf%%@(%%@@%nﬁrﬁ%(3pm 33 x 3 mMmid)
eluting with 0.O0lMexaffooiophospheteat e i n water (solvent A) and 100%

acetonitry (sol vent j QW | ut i i 0-

i nut os S 0 s: 30/BENoEEL + hat Al R B A B Eh g OB S it

100- >5% EtpB-5. 5 5%liBthgtethef | ow rate of 1.3 nlL/m nute. The nass spectra
(M5) were recorded on a mcromass LOT nass spectroneter using el ectrospray
posi ti ve Gi8Afsat i onePERGER 0 gi ve M+ nol ecul ar ions] or el ectrospray
negati ve jippjg sat i ongi; Y8 bhedi Ve (M H) - nol ecul ar ions] nodes. 20Mass
directed auto-prep HPLC refers to the nethod where the material was

puri fi ed 4318 gh peftsHUHRRYEINIGENd chr omat ogr aphy on a HPLCABZ+ 5pm col um

(5cm x 1QBWebsdh'd - 2,4-bis(4-methoxyphenyl)-1,3-dithia-2,4-diphosphetane-2,4-disulphide

Reagent

MeCN - acetonitrile

MeOH - methanol

Rt - retention time

THF - tetrahydrofuran

RT - room temperature
Pd/C - palladium on carbon

LC/MS refers to analyses by analytical HPLC which were conducted on two kinds of
apparatus:
5 a) On a Supelcosil LCABZ+PLUS column (3um, 3.3cm x 4.6mm ID) eluting with 0.1%

HCO2H and 0.01 M ammonium acetate in water (solvent A), and 95% acetonitrile
and 0.05% HCO2H in water (solvent B), using the following elution gradient 0-0.7
minutes 0%B, 0.7-4.2 minutes 0—100%B, 4.2-5.3 minutes 100%B, 5.3-5.5

minutes 100—0%B at a flow rate of 3 mL/minute. The mass spectra (MS) were

10 recorded on a Fisons VG Platform mass spectrometer using electrospray positive
ionisation [(ES+ve to give [M+H]* and [M+NH4]* molecular ions] or electrospray
negative ionisation [(ES-ve to give [M-H]- molecular ion] modes. Analytical data

from this apparatus are given with the following format : [M+H]* or [M-H]-.
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with 0.1% HCO2H in water and 95% MeCN, 5% water (0.5% HCO2H) utilising the
follow ng gradient elution conditions: 0-1.0 mnutes 5B, 1.0-8.0 m nutes
5->30%8, WOQ011A5%5a1 nut es 309B, 8.9-9.0 m nutes 30- >95%BCTEP019/081508 nut es
9598, 9.9-10 m nut es 2595->09B at a flowrate of 8nl/mnute. The G | son

det ect 1 nt ne i EntehoilfBpRERAES BP9 sl DRk AR kB PuRER PN e

at anbi ent t e@penatium acotata irBwalce [(soweah A¢ a&ﬁmOD%(as@emtrﬂe)tmﬂ\ent B3 using

sol vent as inter standard and ptotaon chem |fts sed in
oo it he 1 niieEreaRy SRR e g R BuRRY Bb A Bed eanBuBk e BHLR
multiplicity tDIwaM@ & YmdLlrsinuie. ihéinfmbe‘lpectﬁb evisipwbleatecorded ohrd mhoﬁ?(bmaﬁs =

dr upl et =d doubl e thin |
b ot ogr aphyjatodndhs s, Fechomtlsr s pPatsbeds pressyravebiRicdoRRRtesswi ¢ n
silica gel 60 |d?ﬁ534|on NP A @MWH@EVeEHBBEb@ép&lﬁﬂr&SE?@mmresslﬂe chemical
2-[(4S)-6-(4-Chl orophenyl)-1-net hyl - 8- (net hyl oxy)-4H-[1, 2 4]tr|azolo[4 3-
a] [1, 4] benzodea2idvgi ianigaton] [AR-e }wgla@éMdﬂrrd@oleculascpnsrrdn@de:somﬂwwl@Ifa

4S) - 6-(4-Ch t *
[(4S)-6-( kR ﬁpﬂﬂltéﬁé%%)afsa% dNEn vﬁrrmitf&bbh%vfbnﬁé'{r M+ Ac}w'rﬁzgﬂgre%o;efate

Ya®d

al[ 1, 4] benzodi azep cetic acid or a paration see

1)(16 0 g, 40Dbymie) a¢rﬁnyn:1|ﬂ%@l T spesifaggween &&h(maswpegmmﬁm Bnglysesoned
by HAJU (30. 4Sgur0§§_ mol ). The reaction mxture was stirred for 3h at this
tenperature and ethylamne (40 nL, 10 2Min THF, 80 mmvol) was added. The
m xture was stirred for 48h before being concentrated under reduced

pressur e clhRnve: Wdsy e 13IrF"L§l wé(!aéorﬁﬂét%@%qeé‘UFtrhpWé (feﬁscaé?ﬂjrﬁﬁ( 9 ar 884 g’VnFnh DCM

The or gani c a ayer was dried over tered and concentrate

vacuo. TH® elriinge wibiq.01Meampanium acetaly bhwalsatejvensHy el $00% aetmitieoH
95/'5) a”gs&\%t 'S Héuhg rﬂs!e $Molwthg’ @Iﬁﬁé/r_ﬁ%;%’dkén%%do 5 i 590 ha? @9'3'7% Warutdden

di ssol ve 15preci pi'ted Pr20 to give the titie conpound (8
g, 479 yiSer 0% B, a3 Wtfe1§@%| B. 4.55 100-5% B, 5-5.5 5% B at a flow rate of 1.3

mL/minute. The mass spectra (MS) were recorded on a micromass LCT mass
spectrometer using electrospray positive ionisation [ES+ve to give MH" molecular ions] or

electrospray negative ionisation [ES-ve to give (M-H)- molecular ions] modes.

20  Mass directed auto-prep HPLC refers to the method where the material was purified by

high performance liquid chromatography on a HPLCABZ+ 5um column (5¢m x 10mm i.d.)
with 0.1% HCO9oH in water and 95% MeCN, 5% water (0.5% HCO2H) utilising the

following gradient elution conditions: 0-1.0 minutes 5%B, 1.0-8.0 minutes 5—30%B, 8.0-
8.9 minutes 30%B, 8.9-9.0 minutes 30—95%B, 9.0-9.9 minutes 95%B, 9.9-10 minutes
25 95-0%B at a flow rate of 8mL/minute. The Gilson 202-fraction collector was triggered by

a VG Platform Mass Spectrometer on detecting the mass of interest.

Proton NMR ('H NMR) spectra were recorded at ambient temperature on a Bruker
Avance 300 DPX spectrometer using solvant as internal standard and proton chemical

30  shifts are expressed in ppm in the indicated solvent. The following abbreviations are used
for multiplicity of NMR signals: s = singlet, d = doublet, t = triplet, g = quadruplet, dd =

double doublet, m = multiplet.

TLC (thin layer chromatography) refers to the use of TLC plates sold by Merck coated
35  with silica gel 60 F254.
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Rf = 0.48 (DCM MeOH : 90/10). M >140 C (becones gumry). 1H NMR (300 MHz,
CDCI3) 8 7 .53-7 .47 (m 2H), 7.39 (d, J=8.9 Hz, 1H), 7.37-7.31 (m 2H)
7.20 (dd,wo=20p/@4%08d 8.9 Hz, 1H), 6.86 (d, J = 2.9 Hz, PHI/EPGMO6(5n 1H),
4.62 (m 1H), 3.80 (s, 3H), 3.51 (dd, J= 7.3 and 14.1 Hz, 1H), 3.46-3.21
(m 3H), 2.62 (s, 3H, 1.19 (t, J=7.3 Hz, 3H). 20LCO M5 : niz 424
[M35CI)+H, Rt 2.33 mn.

I nt er mredi at el: R4S) - 6- (4- Chl or ophenyl ) - 1- et hyl - 8- ( net hyl oxy) - 4H

2 4] gl 3 0 LR S A AR s Mo

Toasol ut md:[ﬂd]hm:bﬁhd?&ﬁ)n-e-y(]wethmaqwmml) 1- net hyl - 8- (et hyl oxy) - 4H
[1,2,4]triazolo[4,3-a][1,4] benzodla ep,\p -yl]acetate (for a preparation
see Interrredi ate 2)(28 g, 68 mml) inFTHg (450 nl) at RT was added 1IN NaOH
(136 m., 136 mmmol ). The reaction ig xt was gfirred at this tenperature
for 5h before being cool ed down 5 .e‘rﬁgé‘ﬁ\w'/th IN HCl (136 nlL). THF
was renoved under reduced pressu and the ueous | ayer was extracted with
DCM The conbi ned organic | ay&rs Were =i ed @ver Na2SO4, filtered and
concentrated under reduced pressure. {The crude solid was recrystallised in
CH3CN to give the title conpound (28 0, 89% vyield) as a pale yell ow
powder. 1H NMR (300 MHz, CDCI3) 87.8&%-7.48 (m 2H), 7.41 (d, J = 8.9 Hz,
1H, 7.38- 10 7.31 (m 2H), 7.22 (dd] J = 2.9 and 8.9 Hz, 1H), 6.90 (d, J
= 2.95Hz, 1H), 4.59 (dd, J = 6.9 and ®.9 Hz, 1H), 3.81 (s, 3H), 3.70 (dd, J

= 6.9 anq-02§9%o||‘{%: éH)[ 45§’E6(l drq(grogﬂen%a)q r%ein}FjS %ﬁet?lyl'd%y) 4]|'W1’2 Zﬁr%)to(()‘ﬂ 33H) .

LC/ M5
| nt er mediadlfl dibenee SIERIBY-Y a((eilwcaﬂlfbn(f@pﬁeﬁyemymlowpwnteen(ed@tew)(lﬁ@)gs44@

15[ 1, 2, Al kb @ ePrARA Riehbd 2Ahbs tredi 32 fR1 Bodnmbl) 36RWaky BaNy Bb.4 g, 80

mmol). The reaction mixture was stirred for 3h at this temperature and ethylamine (40 mL,

10 2M in THF, 80 mmol) was added. The mixture was stirred for 48h before being
concentrated under reduced pressure. The crude material was suspended in water and
extracted with DCM. The organic layer was dried over Na,SQ,, filtered and concentrated
in vacuo. The crude solid was purified by chromatography on SiO, (DCM/MeOH 95/5) and
the resulting solid recrystallised in MeCN. The solid was then dissolved in DCM and

15  precipited with i-Pr,O to give the title compound (8 g, 47% yield) as a white solid.
R¢ = 0.48 (DCM/MeOH : 90/10). Mp >140 °C (becomes gummy). '"H NMR (300 MHz,
CDCl3) 67.53-7.47 (m, 2H), 7.39 (d, J = 8.9 Hz, 1H), 7.37-7.31 (m, 2H), 7.20 (dd, J= 2.9
and 8.9 Hz, 1H), 6.86 (d, J = 2.9 Hz, 1H), 6.40 (m, 1H), 4.62 (m, 1H), 3.80 (s, 3H), 3.51
(dd, J=7.3 and 14.1 Hz, 1H), 3.46-3.21 (m, 3H), 2.62 (s, 3H), 1.19 (t, J = 7.3 Hz, 3H).

20  LC/MS : m/z 424 [M(*CI)+H]", Rt 2.33 min.

Intermediate 1: [(4S)-6-(4-Chlorophenyl)-1-methyl-8-(methyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]acetic acid

N
~_-OH
T

Cl
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........ 0 0 A To crude nethyl

R3S)-2-[(12) - 2-acetyl hydr azi no] - 5- (4-chl or ophenyl ) - 7- (et hyl oxy) - 3H

1, 4- benzoslOaagpismss3- yl J acetate (for a preparation see | rCempedioats18) (34
g, 79 mml) was suspended in THF (200 nL) and AcOH (200 nL) was added at

RT. The reactjon xture 20 hi r at
before ér:ang concelhtl[ rat ed t 8 ynegaé)g Ehl |p§%rgey?)\7n\£s egm H%gmgﬁﬁ °XK)9E’L"
sat ur at ed1,RAHCOD|cihd- a}@dm]lamzedlammmmm&teta’dee(fm gam'epariaayrersewalsltallmedldteover

chr omat od @Ry SBrtes 5 TREUIMbET o R0k a5 eyt B DG Blol o LBl 25 o

86% yi el d¥acisn aniyerd owespdinedrat BB liembRI(rB00r BhizZyef@BMe})g Bodleddowndand m

1Py dgbleneh iR 56y (i) m [, el oo heg it sty By 50

(s, 3H), agudduy myer3iMas eltréded cith DCM. Th8 candirkd. &rgbizic [ddyrs werédriédidyerd =

0 8ot ko th bl VB ER SRALDAC O Lt B 2,88

[ (39S) - 2- [r@erpsieltisddhindCldzEMdd gbve (the ¢itid oompbm(%—Q?g( 88T hyeldxgy a pale yellow

RS- 5. (PR BT MR SR P TR RmS T2 Ry §8 i 1H). 7.36-

1H 116- bGer(dm 2HPT.02 Bdd ] ae Stamides.¢ Her 11), Brge)p(ar AEi0MHzetH), niser(gedl aBo

(1555 o Sing bl Ber ) b el B0 SR f Psmend B8 116 VEw R T RELas By @ 2 ©

bet ween @67alﬂzl 15 . bef(syrsei).uea/lv@.mnseﬁ[w?5cmﬁH]ERBm1ﬂ3ﬁn4 m., 230 mmol) was
then added slowy and AcCl (16.3 nmL, 230 nmol) was added dropw se. The
m xture was allowed to warmto RT and stir for Ih then 10 quenched wth
wat er andnteenediate at @d umMkthylr edi{48)36-pt-eBidusghenit)el -methyli8-(nethglorp)4H ayer

cte f, t and.the. o nic |ayer was dried over Na2SO4,
fil ttelllgI [ié 358@5%?&3%%"@3&%8”%'&%%%&? e crude title conpound (34 g,
100% vyi eI d) which was used w t hout fm\gwe purification. LOMS: nfz 429

h

[M35CI)+H +, Rt 2.83 min. 15Interned 4: Met hyl
R3S) - 5- (4- chl or ophenyl) - 7- (et hyl g53 |ox002 3-di hydr o-

Cl
To crude methyl [(3S)-2-[(1Z2)-2-acetylhydrazino]-5-(4-chlorophenyl)-7-(methyloxy)-3H-
1,4-benzodiazepin-3-yllacetate (for a preparation see Intermediate 3) (34 g, 79 mmol) was
suspended in THF (200 mL) and AcOH (200 mL) was added at RT. The reaction mixture

20 was stirred at this temperature overnight before being concentrated to dryness. The

residue was suspended in saturated NaHCO; and extracted with DCM. The organic layer
was dried over Na,SO,, filtered and concentrated in vacuo. The crude solid was purified
by chromatography on SiO, (DCM/MeOH : 90/10) to give the title compound (28 g, 86%
yield) as a yellow powder.

25 'H NMR (300 MHz, CDCl3) & 7.54-7.47 (m, 2H), 7.40 (d, J = 8.8 Hz, 1H), 7.37-7.31 (m,
2H), 7.22 (dd, J = 2.8 and 8.8 Hz, 1H), 6.89 (d, J = 2.8 Hz, 1H), 4.61 (dd, J = 6.4 and 7.8
Hz, 1H), 3.82 (s, 3H), 3.78 (s, 3H), 3.66 (dd, J = 7.8 and 16.9 Hz, 1H), 3.60 (dd, J = 6.4
and 16.9 Hz, 1H), 2.62 (s, 3H). LC/MS m/z 411 [M(**CI)+H]*, Rt 2.88 min.
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1H 1, 4- benzodi azepi n-3-yl ] acetat e Cl A suspension of P4S10 (85.8 g, 190
nmol ) and Na2CO3 (20.5 g, 190 nmol) in 1,2-DCE (1.5 L) at RT was stirred
for 1 h bebara/osetshyl R3S)-5- (4-chl orophenyl)-7- (et hyl @xy¥)EP2010261518

oxo- 2, 3-di hydro- 1H 1, 4- benzodiazepin 3 yI]acetate (for a preparation see

| nt er medi at e 5) gﬁ dﬂ -ﬁ% dded. The resulting m xture

stirred 4@ eeyed'@ ﬂthubf(6$)92 Pﬁgtvl&yér%;?dn@rﬁj(%?mlpa?mny'?ﬂe(%hv'ewhs
washed widtHhl,Bdidnaodiazépin{d-yljacetadewashed with sat. NaHCO3. The organic | ayer
was dried over Na2SO4, filtered and concentyrated under reduced pressure.
The title conmpound was precipitated fron1a I -Pr20 m xture and 28 WO
2011/ 054553PCT/ EP2010/ 061518 fil tered. Pltrate was then concentrated
and purified by flash chromatography ( I\/EOH 98/2) to afford anot her
bat ch of product. The title conpo as\ of ta(yed conbining the two
fractions (30.2 g, 73% as a yell n@ vvd (g MB: mz 389 [M35CI)+H +, Rt
3.29 mn. 5 Internediate 5: I\/e\ﬁ I

R3S) - 5- (4- chl orophenyl ) - 7- ( et hyI oxy)

-3-yl]acetate CI To a solution of t

N142-[ (4- chl or ophenyl ) car bony1] - 4-(

0XO0- 2, 3-di hydr o- 1H1, 4- benzodi azepi n

Cl

To a suspension of methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-thioxo-2,3-dihydro-

5 1H-1,4-benzodiazepin-3-yllacetate (for a preparation see Intermediate 4)(30.2 g, 77.7
mmol) in THF (800 mL) at 0°C was added hydrazine monohydrate (11.3 mL, 233 mmol)
dropwise. The reaction mixture was stirred for 4h between 0°C and 15°C before being
cooled at 0°C. Et;N (32.4 mL, 230 mmol) was then added slowly and AcClI (16.3 mL, 230
mmol) was added dropwise. The mixture was allowed to warm to RT and stir for 1h then

10  quenched with water and concentrated under reduced pressure. The resulting aqueous
layer was then extracted with DCM and the organic layer was dried over Na,SQO,, filtered

and concentrated in vacuo to give the crude title compound (34 g, 100% yield) which was

used without further purification. LC/MS: m/z 429 [M(*Cl)+H]*, Rt 2.83 min.

15 Intermediate 4: Methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-thioxo-2,3-dihydro-

1H-1,4-benzodiazepin-3-yl]acetate
H S
N
o
—N 0]

Cl
A suspension of P4Sqo (85.8 g, 190 mmol) and Na,COj; (20.5 g, 190 mmol) in 1,2-DCE
(1.5 L) at RT was stirred for 1 h before methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-
20  oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-yl]lacetate (for a preparation see Intermediate 5)
(40 g, 107 mmol) was added. The resulting mixture was stirred at 65°C for 4 h before
being cooled and filtered. The solid was washed with DCM and the filtrate washed with
sat. NaHCOs. The organic layer was dried over Na,SQy, filtered and concentrated under

reduced pressure. The title compound was precipitated from a DCM/i-Pr,O mixture and
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10 N2-{[ (9H-fl uoren-9-yl net hyl ) oxy] car bonyl | -L- a- asparagi nate (for a
preparation see Internediate 6) (assuned 0.2 nol) in DCM (500 nL) was added
Et 3N (500Wwol201135683n0l ) and the resulting m xture was r eCirmEreaooersi®4h

bef ore being concentrated. The resulting crude am ne was di ssolved in

1, 2- DOE L)-.an 104 m, 1. dded c |

reactl on(fi#?%jur-@ewglstr eV\r'f’(SsSrl] T edgn%‘?nq@g% fao\aaéw%k? fg)?/eﬁao el ﬁéroboar’%o r%‘t)h at ed

15 i n vacDENVEMdOHi ;53382 e chfford ﬂ(dﬂher'ﬁa&x:mmf muctl itlevesn poasdh eds wibtdined\ HC
gﬂi Teheet

ayer s wentoiind® heoBieBih Ghch, Yokl B heorh AT e FESSaT Y { o e

and concent¥atad*urdero hﬁduced pressure The crude solid was recrystallised
in MeCN l'eading to the title conpound (51 g) as a pale yellow solid. The
filtrate could be concentrated and recrystallised in MeCN to 20gi ve anot her
10 g of Ilmb%aaﬂt@semaugﬂ 3@3@ 5- Jermoroﬁa% )-¢l(ﬁ1ehg§g)cmoi@2,@vah dro-1H-
I nternedi at e z X /5) mz 373 [ M 35CI) +H] +,
Rt 2.76 ﬁ'r‘ﬁbe"ZOd'azelpfﬂ aniegetate 6 I\/Et hyl
N1-[ 2-[ (4-chl orophenyl ) carbonyl] - 4- (n'emhyd) oxy) phenyl ] - N2-

QY ‘)gL a- gsparagi nate WO
2011/ 054553PCT/ EP2010/ 061518 0 ). : “02Me NH % NHFnoc ClI A
m xture of Methyl N-{[(9H fl uoPer-¢ 2251 hyI oxy] carbonyl | - L-a-aspartyl
chloride (prepared fromJ. Og. Chem [1990, 55, 3068-3074 and J. Chem Soc.
Perkin Trans. 1 2001, 1673-1695) (221¢; Q.57 nol) and
[ 2- am no- 5- (net hyl oxy) phenyl ] (4- 5 chigrophenyl) net hanone (for a
preparation see Internediate 7) (133 gf 0.5 nol) in CHCI 3 (410 nL) was
stirred at 60C for 1.5h before being cool ed and concentrated under reduced
pressur e Tand sutﬂﬂoh ‘of tH?eOdUdé mniéthrﬁrN1p{l¥[(4i¢r¢c&bplm11yl)d:£b<b@I] 4¥(raetbyll3xy)phenyl]-
[M?’Efﬁl I?L nb gzso u
yl N: (%tﬂwre&'x‘%iy'mfh Oiﬂ‘ibaéH%W' 'P‘r?sﬁa@ﬂlé‘a?% offoh & ePHPAAIGR %88

Intermediate 6) (assumed 0.2 mol) in DCM (500 mL) was added Et;N (500 mL, 3.65 mol)
and the resulting mixture was refluxed for 24h before being concentrated. The resulting
crude amine was dissolved in 1,2-DCE (1.5 L) and AcOH (104 mL, 1.8 mol) was added

carefully. The reaction mixture was then stirred at 60°C for 2h before being concentrated

15  in vacuo and dissolved in DCM. The organic layer was washed with 1N HCI and the
aqueous layer was extracted with DCM (x3). The combined organic layers were washed
twice with water, and brine, dried over Na,SO,, filtered and concentrated under reduced
pressure. The crude solid was recrystallised in MeCN leading to the title compound (51 g)
as a pale yellow solid. The filtrate could be concentrated and recrystallised in MeCN to

20 give another 10 g of Intermediate 9 (total: 61 g, 69% yield based on recovered

Intermediate 12). R; = 0.34 (DCM/MeOH : 95/5). LC/MS m/z 373 [M(*Cl)+H]*, Rt 2.76

min.

Intermediate 6: Methyl N'-[2-[(4-chlorophenyl)carbonyl]-4-(methyloxy)phenyl]-N?-
25  {[(9H-fluoren-9-yImethyl)oxy]carbonyl}-L-a-asparaginate
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Internediate 8)(40.0 g, 0.21 nol) in a toluene (560 nL)/ether (200 nlL)

m xture at 0C was added dropwi se a sol ution of 4-chl orophenyl nagnesi um
brom de (WOQomndns4s5M i n Et 20, 15 0.17 nol). The reacti onPrir#Parie/oeesds al | owed
to warmto RT and stirred for 1h before being quenched with 1IN HCl. The
aqueous |l ayer was extracted with EtOAc {3 x) and the conbined organics were
washed with brine, dried over Na2SO4, f\lt gad concentrated under
reduced pressure. The crude conpound ‘hen di ssol ved in EtOH (400 ni)
and 6N HCl (160 nL) was added. T eact | oWFmoxt ure was refluxed for 2 h
bef ore being 20 concentrated und du ed pressure. The resulting solid
was filtered and washed twice W't &t before being suspended in EtOAc
and neutralised with 1N NaCH The aquegQus | ayer was extracted with Et0Ac (3
x) and the conbi ned organics were wafheq with brine, dried over Na2SO4,
filtered and concentrated under redusgd’pressure. The title conpound was
obtained as a yellow solid (39 g, 88 %yield) which was used w t hout
further 25purification. W) 2011/ 054533PCT/ EP2010/ 061518 0 A sol ution of

5- met hoxyanmgaai | drc m&hﬂ W F@flucﬁ@n@m@th%/l)dG@]%:aFU%H/I%QQaéﬁér@PeEHIGrldGS

anhydride (60 nL) for 2h15 before being coo and concentratéd under

reduced pPEgaigd FOfTrHeOafg veleer-et9%u S5naeos B auhdehbiernt Sac thgree Trans He

presence z@b1t0|19¢m6é53f 0(2@1be ng ofd7 t i ang \A@sel?ﬁﬁo\et(mtmda@ypht«aﬁyl}l(uel dto
the title compound (6. , 77%vyield) as a bei e

[ MrH] 5 thhmrwemflhnetm@ncmee(ﬁa@mrﬁ@wab@n pes Jsrt@ﬁ@élaé%ﬁw@ﬁcg {06t mghén ChiCls
bi ol ogi cak1R$53YFas BHRES 'a‘t"%ﬁ)t é' foF’elts'H 'béfo?é b'eﬁ:ng'\@)dlgd ?ﬂ@%dﬁcéﬁl@at&j der

referred to herein are as conducted on a
Supel cos|redLLC@Alzaasu@@rtdd#Si@mw'mptrﬁurteerawflszat@s4L@/Mﬁ a4 GéBl[IM( et IRtG 1%
HCO2H and &y @iy, M ammoni um acetate in water (solvent A), and 95%
acetonitrile and 0.05% HCO2H in water (solvent B), using the follow ng
elution gradient 0-0.7 mnutes 098, 0.7-4.2 mnutes 0->10098, 4.2-5.3

m nutlés 10@tMBediate37.q2aminot8-@sethPdxy B ngl](dachibropheaybmethahome/ m nut e. The
mass spectra (MS) were recorded on a Fi sorm_IVG Pl at f orm mass spectroneter

using el ectrospray positive ionisati .D
O

~o
Cl
To a solution of 2-methyl-6-(methyloxy)-4H-3,1-benzoxazin-4-one (for a preparation see

Intermediate 8)(40.0 g, 0.21 mol) in a toluene (560 mL)/ether (200 mL) mixture at 0°C was

added dropwise a solution of 4-chlorophenylmagnesium bromide (170 mL, 1M in Et,0,

15 0.17 mol). The reaction mixture was allowed to warm to RT and stirred for 1h before being
quenched with 1IN HCI. The aqueous layer was extracted with EtOAc (3 x) and the
combined organics were washed with brine, dried over Na,SO,, filtered and concentrated
under reduced pressure. The crude compound was then dissolved in EtOH (400 mL) and
6N HCI (160 mL) was added. The reaction mixture was refluxed for 2 h before being

20  concentrated under reduced pressure. The resulting solid was filtered and washed twice
with ether before being suspended in EtOAc and neutralised with 1N NaOH. The aqueous
layer was extracted with EtOAc (3 x) and the combined organics were washed with brine,
dried over Na,SQ,, filtered and concentrated under reduced pressure. The title compound
was obtained as a yellow solid (39 g, 88 % yield) which was used without further

25  purification.
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20[ (EStve to give [MFH + and [ MrNH4] + nol ecul ar ions] or el ectrospray
negative ionisation [(ES-ye to give [MH - nolecular ion] nodes. Analytical
data fromvOohlos/@agisar at us are given with the foll ow ng f@cwaEP2010fobAsits + or
[MH-. LM (Method B) was conducted on an Sunfire 018 col umm (30mm x
4. 6mmi.d. 3.5pm 25 packing dianeter) at 30 degrees centigrade, eluting
wth 0.1%v/v solution of Trifluoroacetic Acid in Water (Solvent A) and
0. 1% v/ v Istermoediate &f 29methiylLi6« mathed oxy)Ad-3 1iben2oxdazimidtand e ( Sol vent B) using
the follow ng elution gradient 0-0.1mn 30 , 0.1- 4.2mn 3 - 100% B
4.2-4.8mn 100% B, 4.8-4.9m n 100- 3%E il .0mn 3%B at a flowrate of
3ml/ mn. The UV detection was an_avg gid S|cgnal fromwavel ength of 210nm
to 350nm 30and nass spectra were Yécordedyon a nmass spectroneter using
positive el ectrospray ionization. |onisatifpn data was rounded to the
nearest integer. WD 2011/ 054553PCT/ EP2010/ 061518 LC/ HRMS: Anal ytical HPLC
was conddetsetition &f Ymetapianierandic aofufd (Bpth-83mmoB was i réfluxsduty mgelid t h
0- 01Ns ARl oA & LB foP é’i’ﬁ%eBefB?é) 6! cBied ithl OOAAGSANUAJS: | Balisgl vent
using t efo | owi el ution .5 mnutes 5% B
m nut es Brespoeys Be CJU% FﬂS'Quel@@%tBen APOBC%WPM bHeg B the 9F6§65% Bf é@'u%ﬂef | ow
rate of :lf)ei%réb@f/”I‘ilfé\’léoeana_%sﬁ&f%ltﬁ%ﬁérrt% YidPho WS Gitld %&9 FH‘ % & oSS
LCT mass spectroneter usi ng el ectrospra ositive ioni sa Ion [ EStve to gi ve
VH+ nol edifldrasiappige W“del-‘é/gﬁ a¥/pr1ay [Métjﬁt Ve6Pan-sati on [ES-ye to give
(MH)- nol ecul ar ions] nodes. TLC (thin | ayer chromatography) refers
to the use of TLC plates sold by Merck coated 10with silica gel 60 F254.
Silid8 chromatography techniques include either automated (Flashnmaster or
Bl ot age $hark Il RHBLoMBOYR (of DEORRIGOGEABK: QR Pr e- packed cartridges
(SPE) or TmanualTy-packed flash col umms. A sorution of
5- met hox rxRetPampl detailaf § CeVameeibeds A aOdL;B%FQfeF@dZ%hﬁ@!rbarﬁ/ﬁ fellomsuixed i n
acetic anhydride (230 nL) for 3.5 h before being concentrated under reduced
pressure. 20 The crude conpound was then concentrated twice in the presence

of t ol uen&/Mef(Methagderngasg ponderied qandl Supelpes LtGARE REUSHc@dme(3irs. $-8eMd t o

the ystlg &ﬂﬁﬂ@&@ﬂtnﬁ%@ntﬁ 0%% ﬁ@ééf—! ghdld.oam %nPer?m\{mn 20bthid in WetdBsbid&ithed A) :
mz 192 [ M+H] To a solution of
2- met hy| o6d (958t hydtonifrie 4||Te| B OJS%bEIn:z@k-aml watdr (sotveqf By, ugingrtbe dol@ivirgnelsiten

Ref erence conpound A) (40.0 0.21 nol) in a toluene/ether (2/1) mxture
(760 ni) gsadient 0-0.7 minutes 0%B, .7-4.2 minutes 0—100%B, 4.2-5.3 minutes 100%B, 5.3-5.5

minutes 100—0%B at a flow rate of 3 mL/minute. The mass spectra (MS) were recorded

on a Fisons VG Platform mass spectrometer using electrospray positive ionisation
20  [(ES+ve to give [M+H]* and [M+NH4]"‘ molecular ions] or electrospray negative ionisation
[(ES-ve to give [M-H]- molecular ion] modes. Analytical data from this apparatus are given

with the following format : [M+H]* or [M-H]".

LC/MS (Method B) was conducted on an Sunfire C18 column (30mm x 4.6mm i.d. 3.5um
25 packing diameter) at 30 degrees centigrade, eluting with 0.1% v/v solution of
Trifluoroacetic Acid in Water (Solvent A) and 0.1% v/v solution of Trifluoroacetic Acid in
Acetonitrile (Solvent B) using the following elution gradient 0-0.1min 3%B, 0.1- 4.2min 3 —
100% B, 4.2-4.8min 100% B, 4.8-4.9min 100-3%B, 4.9 — 5.0min 3% B at a flow rate of
3ml/min. The UV detection was an averaged signal from wavelength of 210nm to 350nm
30 and mass spectra were recorded on a mass spectrometer using positive electrospray

ionization. lonisation data was rounded to the nearest integer.
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0C was added dropw se a solution of 4-chlorophenyl magnesi um brom de (170
m., IMin Et20, 0.17 nol). The reaction m xture was allowed to warmto room
t enper at Wwe 2and)s8%3 WO 2011/ 054553PCT/ EP2010/ 061518 st i pPce®prhaw/odtsibef or e
bei ng quenched with 1IN HCl (200 niL). The aqueous | ayer was extracted with

Et OAc (3 ' 1d conbi ne r.gani gs.. were wash 14 h i 100
my ot bo Rl Rt WP R R e MR L kel e
The cr udéd)celnfiraumith va81¥hemmdnisso beeddtei in Ebt@H (§ehdht M) amhd06W &tor(iti@0 nl)
was added, , 5 e I. i 1 Xt ur refl dfor 2, e, bein
concent r dtaePt oneg g oMl forBdieh) 0 irnGles 0 5P e ano
washed t -0 tB) &rbdr5 Hed%r B, Be5-mgl 09usIe rBled-5.51 584 BAat antlowmeauter af Ms3ed
with 1N . The_aqueous | ayer extracted with Et 0Ac (3 X ni) and
the cOnbIMAB I ga A G aEs cSRLChelTah D 1eaed 50 ey MRPTats dver MEFson
filteredspacramdiecisingilectraspesr pasititte Gerisghioe $ESH @ to gve: MHE helexargp ngflorl Owas
1 1 0 1 . .
FE/L?& _r:edﬁ?e%ggg%g%%gg\étﬁgliénqsa(ﬁgr?[@S-vg% g/i(i/gl(l\ﬁ-ll-ﬂ2 l‘no"ecé‘{JllgrBio%sN]Er%ggéjs. A): mz 262
Ref er enceConmpoundC: Met hyl N142- [ (4- chl or ophenyl ) car bonyl1] - 4- _
(et ORIk N LB by R DIt B UL & M B Kbl iy Par 20i na
N- { [ 6OH fWithadlien-g@t §0 Fesdyl ) oxy] carbonyl | - L- a-aspartyl chloride (Int. J.
Peptide Protein Res. 1992, 40, 13-18) (93 g, 0.24 nol) was dissolved in

CHClI 3 (270 nL) and [2- am no-5-(nethyl oxy)phenyl] (4-chl orophenyl ) net hanone
(for a prsiiparcatimdtographyRechiigneeincladpelting ddjonfdddd ¢FlashnZastarlor Bidsgeagded. The
resulting Cg;léxture was stirred fat 60C f or 1h€é%dbef re bngE cool ed :ﬁnd
concent r ATEG'UES 6ol PRUY of UIRBORIAREY S 4l atobeIsH b d8arialg
preci pi t paekebiashicblueired and di scarded. The filtrate was concentrated under
redu gd pressure and used w thout further purification. Ref erence
conmpotund D. Met hyl R3S)-5-(4-chl orophenyl)-7-(nmethyl oxy) - 2-oxo- 2, 3-

25di hydr Reféteihcd chmpooeday epintetBylys-{ racihlykixy)-4H-3,1-benzoxazin-4-one

A solution of 5-methoxyanthranilic acid (Lancaster) (41.8 g, 0.25 mol) was refluxed in
acetic anhydride (230 mL) for 3.5 h before being concentrated under reduced pressure.

20  The crude compound was then concentrated twice in the presence of toluene before
being filtered and washed twice with ether to yield to the title compound (33.7 g, 71%
yield) as a brown solid; LC/MS (Method A): m/z 192 [M+H]", Rt 1.69 min.

Reference compound B: [2-amino-5-(methyloxy)phenyl](4-chlorophenyl)methanone

NH,
~o O O

25 Cl
To a solution of 2-methyl-6-(methyloxy)-4H-3,1-benzoxazin-4-one (for a preparation see

Reference compound A) (40.0 g, 0.21 mol) in a toluene/ether (2/1) mixture (760 mL) at

0°C was added dropwise a solution of 4-chlorophenylmagnesium bromide (170 mL, 1M in

Et,O, 0.17 mol). The reaction mixture was allowed to warm to room temperature and
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WO 2011/ 054553PCT/ EP2010/ 061518 CI To a sol ution of Met hyl

N142-[ (4- chl orophenyl ) car bonyl] - 4- ( et hyl oxy) pheny1] - N2- {[ (9H

f | uor en- WQl2oett3y§36xy] car bonyl | - L- a- aspar agi nate (for aPpTaprasriansmsm see

Ref erence conpound C) (assuned 0.2 nol) in DCM (500 nL) was added Et3N (500
m., 3.65 I 5,and.the result] m.xt ef d for 24h _before

Dot o coriBkd o 16 Bk elrEodrcho Wil M b tagbhl 88, S8leols S S (1.5
L) and Ac®radtéd4AvithlEtORc8 3ol 50 whs aaddieel combiakd |drganicEheeneesathiedrwith liner e was
then stir t for 2h f einhg._con I in,vacuo an i ssol ved
e HS ofth 7D b RBRE! Ml Ao S RRARED Ukl A8 1eR0f SHReOL Ve
ext r act ecrudet donipOvhd »@s .thdrheissavdai in d&dObir (@8 nd. ) laay &NsH G160 wa9vesd adbédt wi ce
W th t brine, dri [ S iltere d trate nder
M ucsd e RS ke hRETLREH BRZFeirel AANS EoROHSIRERT hBSR 0T o
title cowpomed T8 repulting solidaives Vfdtetemwasd | wakheThivida Mithastberc dafade Being

concentr . tal,l i 1 t A% r f

ooy ol ShEshaRd if BROKE L Ashlifal M B s Oy Fod SafRls e er el Rlad
C19H1835@tNZRDABT3.>0 955 ML) @and dhe8Z@biABT ordehidRefere evesked ovithdurime (FESO NBt)hy|
R3S) - 5- (4:.chl 1 )i 7- I -2-1hi oxo- - .

oy o 1HE] CFERASEY: Aisfed A QB e € phH: i Ricu Fressure. The tite compound
Cl A18uspessibdainet a4 Selow 361idL(3§,9. $8. % yimtad)t ) LEAS Nd2B08 A)8mEz 262 BA+H]+mol )
in 1, 2-%2%0 700 nmL) at roomtenperature was stirred for 2 h before

Met hyl ) - T - chl or opheny1) -

7- (met hyl oxy) - 2- oxo- 2, 3-di hydro-1H 1, 4- benzodi azepi n-3-yl Jacetate (for a

preparati Ref mpognd .8 Qp_45,] aThe

Festr | ndeRiEe o wGenHaurEE o e 70 P, M 4B b pho B0

filtered.(meteylen))pbe NI ubminc@-ylméthy Doy ]amdbohlgl-Li-itdspataginetehed wi t h

sat. NaHCO3 and brine. The organic |aygsr was dried 25over Na2SO4, filtered

and concentrated under reduced pressure}\wgheccgmude product was purified by
H:

fl ash-chromat ography on silica gel (DGW NSF 99/1) to afford the title
mocC
\O 0]
15 cl

Methyl N-{[(9H-fluoren-9-yImethyl)oxy]carbonyl}-L-a-aspartyl chloride (/Int. J. Peptide
Protein Res. 1992, 40, 13-18) (93 g, 0.24 mol) was dissolved in CHCI; (270 mL) and [2-
amino-5-(methyloxy)phenyl](4-chlorophenyl)methanone (for a preparation see Reference
compound B) (53 g, 0.2 mol) was added. The resulting mixture was stirred at 60°C for 1h
20 before being cooled and concentrated at 60% in volume. Ether was added at 0°C and the
resulting precipitate was filtered and discarded. The filtrate was concentrated under

reduced pressure and used without further purification.

Reference compound D: Methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-0x0-2,3-
25 dihydro-1H-1,4-benzodiazepin-3-yl]acetate
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WO 2011/ 054553PCT/ EP2010/ 061518 conpound (17.2 g, 98%yield) as a yellow sh
solid. LM (Method A): mz 389 [M35CI)+H +, Rt 2.64 m n HRVMS (M FH) +

cal cul at estof20r1/0648B11835CI N203S 389. 0727; found 389. 0714 PCTRPL@0OANSES
compound F: Methyl [(3S)-2-[2-acetyl hydrazino] - 5 (4-chl orophenyl)-7-

(et hyl oxy) - 3H 1, 4- benzodi azepi n- 3-yl ]gcq{, ate To a suspension of Methyl
R3S) - 5- (4-chl orophenyl) - 7- (et hyl o hi oxo- 2 3-di hydr o-

1H 1, 4- benzodi azepi n- 3-yl ] acet at e \§p\1‘ tion see Reference conpound
E (9.0 g, 10 23.2 mmol) in THF t O was added hydrazi ne
nonohydrate (3.4 nL, 69.6 nmmol) dropw se. The reaction m xture was stirred
for 5h between 5C and 15C before bei ooled at OC. Et3N (9.7 nlL, 69.6
nmol ) was then added slowly and acet hloride (7.95 nL, 69.6 mMuol) was
added dropwi se. The m xture was then ajlowed to warmto roomtenperature
for 16h before being concentrated unde¢ reduced pressure. The crude 15

pr oduct \ L was
dried ov\éﬁsaN;gggﬁcl)gh Cﬁqw%tg}llggMé%gdconcent r%@%&%ﬂséggg%ﬁF%gylfﬁgQ%%

title codfpoEndd- rlmemyapxxéwbgﬂyé‘«rldy aphareningtes (fased@ \MFQH%QItOHf $eeh&eference

pl\/g': Ih;: Catcb%ourfg Cy (&sﬂ%e(j%%‘).h' DCI@Qéé@)ﬂL) was addB@flﬁsrl\?W rﬁE,@@B‘%I)G
R4S) - 6- ( #ndHhe regyfimgymixtute mas rgllved (foe 24y befeyg baipg @ongentalad: iThgoesling- a] [ 1

b I h
Rk < o- [ BB dEGRIA R To-BOE 0% ELHAS ALBHNI0S mL 1.5 mol)es aged
1, 4- benz sdieidypil he Beq@tl@ramtaneewsr ben &tnpsefépbﬁ%uq i@n 2 defare beingreoacerdiatasund F)
(assumed in \OQCL%péljré %‘éﬁl@é&’q’dﬁ@o*% %@&ﬁ%@layer was washed with 1N HCI and the

aqueous layer was extracted with DCM (x3). The combined organic layers were washed

10 twice with water, and brine, dried over Na,SQO,, filtered and concentrated under reduced
pressure. The crude solid was recrystallised in MeCN leading to the title compound (51 g)
as a pale yellow solid. The filtrate could be concentrated and recrystallised in MeCN to
give to another 10 g of the desired product R¢=0.34 (DCM/MeOH : 95/5).

HRMS (M+H)" calculated for C1oH1g>°CIN,O, 373.0955; found 373.0957.

15
Reference compound E: Methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-thioxo-2,3-
dihydro-1H-1,4-benzodiazepin-3-yl]acetate

H S
N
_‘\\\\YO\

Cl
A suspension of P;Sq (36.1 g, 81.1 mmol) and Na,CO; (8.6 g, 81.1 mmol) in 1,2-DCE
20 (700 mL) at room temperature was stirred for 2 h before Methyl [(3S)-5-(4-chlorophenyl)-
7-(methyloxy)-2-oxo-2,3-dihydro-1H-1,4-benzodiazepin-3-yl]acetate (for a preparation see
Reference compound D) (16.8 g, 45.1 mmol) was added. The resulting mixture was
stirred at 70°C for 2 h before being cooled and filtered. The solid was washed twice with
DCM and the filtrate washed with sat. NaHCO; and brine. The organic layer was dried
25  over Na,SQ,, filtered and concentrated under reduced pressure. The crude product was
purified by flash-chromatography on silica gel (DCM/MeOH : 99/1) to afford the title
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9.7 g) was suspended in THF (100 m) and AcCH (60 nL) was added at room
tenperature. The reaction mxture was stirred at this tenperature for 2
days bef owe 2baiasgsssoncent r at ed under reduced pressure. PhE/EPeudocses i d was
triturated in i-Pr20 and filtered to give the title conmpound (8.7 g, 91%

over 3 steps of f = oI|

021H20Cl rﬁﬁg‘ﬁz’ﬂ’ﬁ (15309 %\A& yBsT P %4%95?'0\@%5 ‘I’Y‘r? Ci@% W%&&? APz 389
RAS) - 6- (4mErEipw phﬁméz),nﬂ,n met hyI 8- (rret hyI oxy) 4H[1 ,4]triazolo[4,3-a][1,4
] benzodi azepi I-ﬂ acid L "N NN/ o "\\-- “,".0HO0 C
10Toasol uHRM%éMNﬁB/WFQQ@d-f@r@M'b QJN&B#%?%%(??ZZ F%mﬂ@@@?a‘het hyl oxy) - 4H

[1,2,4]triazolo[4,3-a][1, 4] benzod| azepl n- yl]acetate (for a preparation
see Reference conmpound )% gI in THF_ (130 nl) at room

t enpePat [RedergaSe SAAWQUIR Xi@sé W'a@@'hy‘i’ﬁ%!@] frehierepheny)-ft xt ur e
was stir[getiifioky)i3H-1 20RMzaHAZEpinS-yPicdbseor e bei ng quenched with 1IN HC
(36.2 rrL) and concentrated in vacuo. Water is then 15 added and the aqueous
| ayer was extracted with DCM (x3) and the ¢onbi ned organic | ayers were
dried over Na2SO4, filtered and concentrgled,under reduced pressure to give
the title conpound (7 g, 98%yield) as a 'Igal e yellow solid. Ref erence
conpound |: 1,1-dinethylethyl [5-({[( - (4-chl orophenyl) - 1- net hyl -

20( et hyl oxy)-4H 1, 2, 4] tri azol o] 4, %\bﬁ%di azepi n- 4-
DL

yl Jacetyl }am no) pentyl ] car bamatg 4

Cl

To a suspension of Methyl [(3S)-5-(4-chlorophenyl)-7-(methyloxy)-2-thioxo-2,3-dihydro-
1H-1,4-benzodiazepin-3-yllacetate (for a preparation see Reference compound E (9.0 g,

10  23.2 mmol) in THF (300 mL) at 0°C was added hydrazine monohydrate (3.4 mL, 69.6
mmol) dropwise. The reaction mixture was stirred for 5h between 5°C and 15°C before
being cooled at 0°C. Et3N (9.7 mL, 69.6 mmol) was then added slowly and acetyl chloride
(7.95 mL, 69.6 mmol) was added dropwise. The mixture was then allowed to warm to
room temperature for 16h before being concentrated under reduced pressure. The crude

15  product was dissolved in DCM and washed with water. The organic layer was dried over
Na,SOy,, filtered and concentrated in vacuo to give the crude title compound (9.7 g, 98%
yield) which was used without further purification. R;=0.49 (DCM/MeOH : 90/10).

Reference compound G: Methyl [(4S)-6-(4-chlorophenyl)-1-methyl-8-(methyloxy)-4H-
20 [1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]acetate

YN\

N—2 N

\g "‘\\\YO\
—N o)

Cl
The crude Methyl [(3S)-2-[(1Z)-2-acetylhydrazino]-5-(4-chlorophenyl)-7-(methyloxy)-3H-

1,4-benzodiazepin-3-ylJacetate (for a preparation see Reference compound F) (assumed
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Cl A m xture of

[ (4S)-6-(4-chl orophenyl)-1-nethyl -8-(nethyl oxy)-4H41, 2,4]tri azol o[ 4, 3-

al[ 1, 4] bewoadiiasei®Bn- 4-yl Jacetic acid (for a preparati oRCITEP2R0/ereCe
conpound H) 25(1.0g, 2.5mvol), HATU (1.9g9, 5mvol) and Di PEA (0.88nl, 5mmol)

was stirr, fior 80 V\D 11/ 5 EP2 1518 ny o]
t enper at L?eP g)tv(\)/a§ ugp?/vas‘?gaddgg% ?ng) 8 é@ﬁ %ﬁ mr)n Std?/%(j cagrrt?gmat e
(1.05nt, témﬁﬂ'ﬁthlre TeheaelaettdnernrktlmwA‘s(Stmredl?t thiBhtempetire dor mestbeéometzengl rred

at roomt uyr re i

Faken up i agrtanRie S iss O Re e RO e MERLSRA M i o
extract edo glvem]esnttb cdrﬁmnuodﬁ Rané1wveel sBpgeas an bfaywbite velel. washed with 1IN
sodi um h of | di um chl ori de,

dri edg]ov)e{_ﬁ{'\ﬂ |9|§H C%:I ﬁgeodfOP§ %'6‘6%;1} %1231%% éﬁ‘fegrqégﬁ%%% was purified by

fl ash-chr omat ography on silica using dichloronmethane/ methanol 95/5 to give
the 15! RGTRRUNcARaBNE! LAY SRS {ecRBopteRS Y1 idnylokyad: 0*

N- ( 5- am bRajtriazplopd, p(aq[s)4]ser(zbdmmorm@4yﬁayet)eagudet hyl - 8-

(et hyl oxy)-4H-1[1, 2,4]triazol of 4, 3- a] ,\{l] benzodi azepi n-4-yl ] acet am de
trifluoroacetate a. TFA 15To a sol ut onNof 1, 1-di net hyl et hyl
[5-({[(4S)-6-(4-chl orophenyl) - 1- nethylLN8{( net h%gl oxy) -

4H41, 2, 4] triazol o[ 4, 3-a] [ 1, 4] benzzep “\thy acetyl | am no) pentyl ] car bana
te (for a preparation see RefergrteAngpgundsH) (0.2 g, 0.34 mml) in

di chl oronethane (3 nm) was added trifl
dropwi se at 0C. The reaction m xture x
tenperature. The reaction m xture was
the title conpound as a hygroscopic ye

oroacetic acid (0.053 m, 0.68 nmol)
s, stirred for 3h fromOC to room
oncentrated to dryness to afford
ow oi |l (200ny)

Cl
10 To a solution of Methyl [(4S)-6-(4-chlorophenyl)-1-methyl-8-(methyloxy)-4H-

[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]acetate (for a preparation see Reference

compound G)(7.4 g, 18.1 mmol) in THF (130 mL) at room temperature was added 1N
NaOH (36.2 mL, 36.2 mmol). The reaction mixture was stirred at this temperature for 5h
before being quenched with 1N HCI (36.2 mL) and concentrated in vacuo. Water is then
15 added and the aqueous layer was extracted with DCM (x3) and the combined organic
layers were dried over Na,SO,, filtered and concentrated under reduced pressure to give

the title compound (7 g, 98% yield) as a pale yellow solid.

Reference compound I: 1,1-dimethylethyl [5-({[(4S)-6-(4-chlorophenyl)-1-methyl-8-
20  (methyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-

yllacetyl}amino)pentyllcarbamate

by
e _Nj ......... THVV\/HTO
O [

cl
A mixture of [(4S)-6-(4-chlorophenyl)-1-methyl-8-(methyloxy)-4H-[1,2,4]triazolo[4,3-
a|[1,4]benzodiazepin-4-yllacetic acid (for a preparation see Reference compound H)

25 (1.0g, 2.5mmol), HATU (1.9g, 5mmol) and DIPEA (0.88ml, 5mmol) was stirred for 80
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LCMS (Method A): rt = 2.33nmin. HRMS (M FH)+ cal cul ated for C25H29CI N602
481. 2119; found 481. 2162. Ref erence conpound K: M xture of 5- and 6-
i somers oVOAbex@4BBuor 488- N-( 5- PCT/EP2010/061518
25am nopentyl)-2-[(4S)-6-(4-chl orophenyl) - 1- net hyl - 8- (et hyl oxy) - 4H

1,2, 4]tr]. | , 3- 1,4 i i.n-4-vyl id ,
oo i olah i, SuBkBERRGR) SESPIM " Whd A RRT UE rdmetyetnl ) 1. 2.
4] t r i azolanjidolBtydjchrbadiatee (1 66m b Ze@mmol -ama]l@tge tfeom dédrich).f Theorezatet atigu(ed or a

o D BT AR B Ry € 00! Bt e R TR g gk ! Ve

car boxyl iup indidhlgomeithaneiady |lwassee with51 NifCL.7T ey agquemius 1ayex twaseexddactedawith 6

cant o7 g ABEnR P el PR waB RS TR oo it el

m xt ur e \eosdtevated sadtiavefr sodirh .chifrider drlédh ovdresad@mc tsulphatel anducencehDataes

evapor at t n I redissol ved..i O wat er % , <1ml
Cotal) - aiei feebfuboRas Mhfleh 18, FES LM RmhER S\ I oo BHRE RO RER £ o
with a gmahard 966 19 §hteshe Bitd Bmmub@%eaB/e(léwsold M9%Bd)r LEIN®(Mdatbet iA): e d i n
wat er, B-—S_&%%)TFAIQO‘)IO acetonitrile/10/0 water) at a flow rate of

10mL/ m n"6ver 150 m nutes. Inpure fractions were conbined and re-purified
usi ng0t he sane system Fractions were conbined and l15evaporated to yield

the titl t , S ' e of regi, i [ h C/ V5

(et hod SRS cOoBpBRY, 32 fEhthnboniu 2tfss S ALHLRBRENN I 2Rt &

Fl uor escdémethydoxyg atH-[1p3,41bri azhl ofd, sl b ¢l bEneo dimrepin gl -yilacekenicdenpound of

formul a ﬁ.h?u e §£8E@domi n 2, 3 and 4 was assessed using a Fl uorescence

Ani sot r opy a ng Assay. 25 The Bronodomain protein, fluorescent |igand

(Reference conpound K see above d a variable concentration of test

conpound are incubated toge r O/\N’ each thernodynam ¢ WO

2011/ 054553PCT/ EP2010/ 0815 @o uin brium under conditions such that in the
v

absence of test conpound% he uo e‘sézw ligand is significantly (>50%
bound and in the presence of a Suffi cg ent\/c\gﬁf‘em/m@ti on of a potent

i nhi bitor the anisotropy of t#e\unbound fluorescent |igand is neasurably
different fromthe bound val & All data was normalized to the nean of 16

high and 16 | ow control wellsjon each plate. A four paraneter curve fit of
the follow ng formwas then &pplied: .TFA

15 To a solution of 1,1-dimethylethyl [5-({[(4S)-6-(4-chlorophenyl)-1-methyl-8-(methyloxy)-
4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-ylJacetyl}amino)pentyl]lcarbamate  (for a

a
O

O

S

preparation see Reference compound H) (0.2 g, 0.34 mmol) in dichloromethane (3 ml)

was added trifluoroacetic acid (0.053 ml, 0.68 mmol) dropwise at 0°C. The reaction

mixture was stirred for 3h from 0°C to room temperature. The reaction mixture was
20  concentrated to dryness to afford the title compound as a hygroscopic yellow oil (200mg)

LC/MS (Method A): rt = 2.33min.

HRMS (M+H)" calculated for CosH»CINgO, 481.2119; found 481.2162.

Reference compound K: Mixture of 5- and 6- isomers of Alexa Fluor 488-N-(5-

25 aminopentyl)-2-[(4S)-6-(4-chlorophenyl)-1-methyl-8-(methyloxy)-4H-
[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]lacetamide
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y=a +((b-a)/( 1 +( 10 Ax/ 10 Ac)Ad) Were 'a" is the mnimum b is the

H Il slope, 'c' is the pl050 and 'cl is the maxi num Reconbi nant Human

Br omodomawo=0(1Bsessedomai n 2 (1-473), Bronodonain 3 (1-436)Y/ERndoBssn®donai n
4 (1-477)) were expressed in E.coli cells (in pET15b vector) with a six- 15
Hs tag at tr@ N-term nal. The Hi s-tagged Bronodomain was extracted from
E.coli cel I STUSI ng 0. 1mg/ L | ysozyne and 58n| cation. The Bronodonai n was
then puriN-ed O%y affinity chromatography o2 N sTRAP HP col um, el uting
with a li 408rmM | mi dazol e gradi ent O oyek 20 Ov. Further purification
was conpl : p%r dex 200 prep gr acldeos@ § clusion colum. Purified
protein was sfoyed at -800 ip 20mM HEPES 2nd 20100mM NaCl . Protocol
for Bronodofanaz; All corrpnents wer
50 mM HEPES\pH7. 4, 150mm Ng and 0. 5MM S

Br onodonai .
was added ZSNWm gro idfep to wella taini ng 100n of vgrious
concentrations of 0 br DVBO vehi cl ew Stler 384

an: pl ate and eqU|I|brateN arkm’ns at
roomtenperature. Fl uoresc nge ani sotropy was read in Envi Si N(ex= 485nm

wel |l Bl ack | ow vol urre

2, EM = 530nm Dichroic -50 - 30Protocol for Bronpdoan n 3N,

conponents were dissolved in buffer of conposition 50 niv HEPE§ pH7. 4, 150mm
NaCl and O. S5SmM CHAPS with final concentrations of Bronpdonains 3 75nM

f1 uor escéhtd- $r'n@an@htﬂbTM[(4§0-6t(4+ChwromHﬂnsl)-r1ea@ihvltﬁﬂ(nm@thquxyé%s added using a

Compound bt BUES Jr ol RO Rer e PRt AR R e i e

m cr obi t see \WBf@eNgy 06ABBBPAT/ BE2H0MY6 18083 plnamel) am@seligssoivied atied .- dar k

(oxs aasmire SO hEREE, oM, (D et A B Re e .
conponentssceirimidyipsiso(dved. 7.A7 bt erixtufe Qfdrgrskt isomers@vaibblenriERErquen. 4,
20 NaGho RRf ndmBBMAGIAGS) 1 4 EDLERIorCAINRNNS Roe0RRinkfs FIQTBES IRIdYo4h 75nM

fluorescent 11 gan I'S reaction mxture was ad dusmga

m cro nulnmel) westeddegpng teomibxéiraivagex obet aervghti Aiter hnbe meaciion orixtuef t est
conmpgynd I %5 ek 4 [ume

i or ol e sabraltRb e ghd et of SRl Bl R, <l

Fl uor escénpkedaio @@fer@miivmemom@aw Hupien W18 eptunierad £8Bednvith aEpadieBBohm

Di chroi ¢ 0By, XA 3 (RS 1R FRGbiBadib bR waler! Be BRR2TFRHY, and

BRD4 assa s descri
acetonltrlle/10% water) at a flow rate of 10ml/min over 150 minutes. Impure fractions were

combined and re-purified using the same system. Fractions were combined and
15  evaporated to yield the title product (2.8mg) as a mixture of the 2 regioisomers shown.
LC/MS (Method B):, MH+ = 999, rt = 1.88min.

20 Biological Test Methods

Fluorescence anisotropy binding assay

The binding of the compound of formula (1) to Bromodomain 2, 3 and 4 was assessed
using a Fluorescence Anisotropy Binding Assay.

25
The Bromodomain protein, fluorescent ligand (Reference compound K see above) and a

variable concentration of test compound are incubated together to reach thermodynamic
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15 LPS stimul ated Whol e Bl ood neasuring TNFa | evel s assay Activation of
nmonocytic cells by agonists of toll-like receptors such as bacteri al

| i popol yswiocharisass3(LPS) results in production of key i mCrapesinosis1s

medi ators i ncluding TNFa. Such pat hways are wi dely considered to be central
to the pathophysi ol of.. a ran f._aut o i ne.and inf]l tor

di sor der U85S gt e o SIPRTaldp B et &6 68 Sgrpau st M flefeseent

appr opr i digencisreigiificaaty G159 %agmduid 2ndin theeresdnatiobn ssfficeks corceatiated df@a wel | s
of a 96 plate. Follgw n diti f, whol | 0 13Qul). th at. e
ncubat e goRr s ML 8 A5 e Boodiel foni 2B P naBreBl e o8l o
2. 8ug/ mL fioRShediobnd galue.n conpl ete RPM 1640 (final concentration

:200n§/ ml), to 25 give a total volune of 140ul per well. After further

i ncubation for 24 hours at 37 degrees, 140ul of PBS are added to each well.
The pl at &dl datewse abmplizedh iktha nieem df0l6riigrudres 1&oe ¢dndnol wellst o ¢adpgualate2200r pm
X 10 mn e..super n r e d TNFa | evel s assayed by
i m’runoas)sf%lilrjp%?aﬁ)?tggﬁrge Btyoq%bes@&\@réf%mgv\ééosv@r%%g %@L&hol ogy) either

i mredi ately or follow ng storage at -20 degrees. Dose response curves for

each 30conpoun a r,ate he \data and an | C50 val ue was
cal cul at egP_ %gﬂw’%\?é)gg\?\géa‘po&(né{(fgkkagg a plC0 > 6.0 in the above assay.
Thesd0dat a denonstrate that Exanple 1 tested in the above assay inhibited

Such & comatid s Gbribfuff s s2T RSt le FERbCon I i M athilaeet 10!

anti-inflanmatory profile, which is likely to translate into clinical
benefit idy i [ i SQr Sg._ ' ) i gh
doses. of TEseBPATTRbBY SoRaPORARs Rl 2o e ARl Y 3 43 e <
produce angrisbmodemsihdcl-4Yhdreraexpressedinr cali edls ¢in@HTHH aetiat)orvith a gisponse,
dysr gul ad on, 8 ing AL AYAPCHH AT UAGLS BPymOIHANY (AL ECBAGoH] El R LERY
nortality. S pattern of response”is very simlar to himn sepsis and
septi c sheing,0.whegime lvisheyrb@dyd somiestjpon Sihet Broenodomainfwasathen Ipadfiezt byaaffinity
infectio imJ/ ar j f ni To, t of
For ml & (OGO BRLY SRt e § PR B e St o bR S TR o
Bal b/ ¢ nwraientcevansileCyi Femthar peifltatiordoss complededryy ISy peESX AP0 prep grade
i ntraperi_tan i Nj | ony Nine ' | at.el [
intr avenghzgl e%%\ﬁs’toﬁ C\?@H”CI E“%@oﬁrﬁtﬁm \gédléeg Fﬁaﬁétlg%)%{whgg%vﬁﬁeg§ﬁ_gzga%t er)
or ceéfpouddmMBa@Gy/ kg). The survival of 15animals was nonitored at 4 days.
Nunbers of animals surviving at 4 days (sumrmed across multiple repeat
experinments)

Protocol for Bromodomain 2: All components were dissolved in buffer composition of 50

mM HEPES pH7.4, 150mm NaCl and 0.5mM CHAPS with final concentrations of

Bromodomain 2, 75nM, fluorescent ligand 5nM.10 pl of this reaction mixture was added

25 using a micro multidrop to wells containing 100nl of various concentrations of test
compound or DMSO vehicle (1% final) in Greiner 384 well Black low volume microtitre
plate and equilibrated in dark 60 mins at room temperature. Fluorescence anisotropy was
read in Envision (Aex= 485nm, AEM = §30nm; Dichroic -505nM).

30  Protocol for Bromodoamin 3: All components were dissolved in buffer of composition 50
mM HEPES pH7.4, 150mm NaCl and 0.5mM CHAPS with final concentrations of

Bromodomains 3 75nM, fluorescent ligand 5nM. 10 ul of this reaction mixture was added
using a micro multidrop to wells containing 100nl of various concentrations of test

compound or DMSO vehicle (1% final) in Greiner 384 well Black low volume microtitre
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Vehi cl e4/ 66 (6% 20Exanple 124/56 (52% These data denonstrate that Exanple
1l tested in the above nodel gave rise to a significant ani mal survival

ef fect foWDawimg43sat ravenous admi ni stration. This sugge®C3/HPR@D/0615¢8
conpound of forrmula (I) has the potential for a profound effect on

I nfl amat LESRSA S|nh | t. not
i ted E5 A0S RATREARS b e SR adbonieRbAll MhrorRbod BB En are
her ei n i neadt |chra(ts&1ﬂ1 (myx# %&fnﬁri@/l as§30ihmelamhrdm<505mld)1al publication were
specifically and individually indicated to be incorporated by reference
herein as though 30fully set forth. WD 2011/ 054553PCT/ EP2010/ 061518 CLAI M5

1. A conpGudaal ict @rombdonii 4WAIKSorigonBnks (1 stiée i murpbeaydostionesny | - 8
(et gl 010 AEREL: 2L 45520) St %) bisMOBDRBE! 2GR0 ol el bpcet am

Bromodomain 4 75nM, fluorescent ligand 5nM. 10 pl of this reaction mixture was added

using a micro multidrop to wells containing 100nl of various concentrations of test

compound or DMSO vehicle (1% final) in Greiner 384 well Black low volume microtitre

plate and equilibrated in dark 60 mins at room temperature. Fluorescence anisotropy was
10  read in Envision (Aex= 485nm, AEM = 530nm; Dichroic -505nM).

Example 1 had a pIC50 = 6.0 in each of the BRD2, BRD3 and BRD4 assays described

above.

15 LPS stimulated Whole Blood measuring TNFa levels assay
Activation of monocytic cells by agonists of toll-like receptors such as bacterial
lipopolysaccharide (LPS) results in production of key inflammatory mediators including
TNFa. Such pathways are widely considered to be central to the pathophysiology of a
range of auto-immune and inflammatory disorders.

20
Compounds to be tested are diluted to give a range of appropriate concentrations and 1ul
of the dilution stocks is added to wells of a 96 plate. Following addition of whole blood
(130ul) the plates are incubated at 37 degrees (5% CO2) for 30 min before the addition of
10ul of 2.8ug/ml LPS, diluted in complete RPMI 1640 (final concentration =200ng/ml), to

25 give a total volume of 140ul per well. After further incubation for 24 hours at 37 degrees,
140ul of PBS are added to each well. The plates are sealed, shaken for 10 minutes and
then centrifuged (2500rpm x 10 min). 100ul of the supernatant are removed and TNFa
levels assayed by immunoassay (typically by MesoScale Discovery technology) either
immediately or following storage at -20 degrees. Dose response curves for each

30  compound was generated from the data and an IC50 value was calculated.

Example 1 was found to have a plC50 > 6.0 in the above assay.

These data demonstrate that Example 1 tested in the above assay inhibited the

35  production of the key inflammatory mediator TNFa. This suggests that such a compound
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or a salt thereof. 2. A conpound of forrmula (1) which is

2-1(4S)-6-(4-Chl orophenyl) - 1- net hyl - 8-

(et hyl oxwP-24+#/q54552, 4] tri azol o[ 4, 3-a] [ 1, 4] benzodi azepi nP¢TEPpo1bkoetshy | acet am
ide \r-N\ NN/H\/ 0 or a pharnmaceutically acceptable salt thereof. 3. A

(et ny 055 24Fehd Srthiloilefity oo il iy el oAb R Sttt et am
i de N O inflammarDy20drd@54553PCT/ EP2010/ 061518 4. A phar naceut i cal

conposition which conprises a conpound of fornula (1) or a pharmaceutically
acceptabl e salt thereof as defined in claim2 and one or nore

phar maceulb Vied Mpuse Eedottxemia Modebr s, dil uents or excipients. 5. A
phar ngceyt.|.c 0 RAW rr% ises. . % I as
B R M Bl TR Do A SR S RSBl MY B S
di | uent s posfoenxt ispoaknsgdrorbe imllmdjm@ianaircbngﬂn;ﬂbnmorgub‘s;maisepdpsjagmlatd:mrrpfri si ng
a Cpnpou!}gra?($vafngI%ﬂct‘ol{1) ordan %\iﬁp@ LR ﬁlﬁ%talte%fa }nloﬁﬂﬁic?ﬁitsﬁ)%hgms&lr& ;foﬂ‘éé ?OT as
defined in clraim oget her wi one Or nore other therapeutical'ly active
agent s. very similar to human sepsis and septic shock, where the body's response to a significant
bacterial infection can be similarly life threatening.
10
To test the compound of formula (1) and pharmaceutically acceptable salts thereof groups
of eight Balb/c male mice were given a lethal dose of 15 mg/kg LPS by intraperitoneal
injection. Ninety minutes later, animals were dosed intravenously with vehicle (20%
cyclodextrin 1% ethanol in apyrogen water) or compound (10 mg/kg). The survival of

15  animals was monitored at 4 days.
Numbers of animals surviving at 4 days (summed across multiple repeat experiments)

Vehicle 4/66 (6%)
20 Example 1 24/56 (52%)

These data demonstrate that Example 1 tested in the above model gave rise to a
significant animal survival effect following intravenous administration. This suggests that
the compound of formula (1) has the potential for a profound effect on inflammatory

25 responses in humans.

All publications, including but not limited to patents and patent applications, cited in this

specification are herein incorporated by reference as if each individual publication were

specifically and individually indicated to be incorporated by reference herein as though
30  fully set forth.
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7. A conpound of formula (1) or a pharnmaceutically acceptable salt thereof
as defined in claim2 for use in therapy. 8. A conpound of formula (1) as
defi ned iwocbhaiosd3f or use in therapy. 9. A conpound ofcrmppubas(si§y or a
pharmaceutically acceptable salt thereof as defined in claim2, for use in
t he trqﬂ}q@ t of diseases or conditions for which a bronodomai n inhibitor
i's iIndi cﬁt . 10. A conpound of fornmula (I) or a pharnmaceutically
acceptabl e salt thereof for use according to claim9, wherein the disease

or condition, is a chronic autoi ne, and/.or ,ipf [ ondition.  o,11. A
compourtd of M offHREITE Yoo AU M el 81 Pyl BTGRP RERD HBsh 1 o
use accmethylgyk4H-¢1,2itri&oloMh8ra]1 i bdrzodibzamsa-yirN-ethyticetaodd s cancer. 12.
The use of a conpound of fornula ( qQ§ a pharnmaceutically acceptable salt
thereof as defined inclaim2, int npnuf acture of a nedi canent for the
treatnment of diseases or conditiogs whi cty a bronodomain inhibitor is
indicated. 13. A nethod for trf ent \of ~sease or condition, for which
a bronodomai n inhibitor is kNpdifcape ,/l'kln a lsubj ect in need thereof which
conprises adm nistering a t hét apeuti tally D 2011/ 054553PCT/ EP2010/ 061518
ef fective anount of conpound of forpMla (1) or a pharnmaceutically
acceptabl e salt thereof as defi ned laim2. 14. A nethod for treatnent
according to claim 13, wherein the~isease or condition is a chronic

aut oi nmune and/or inflanmatory condition. 15. A nethod for treatnent
according to claim 13, wherein the df'sease or condition is cancer. 16. A
met hod for treatnent according to any(lpne of clains 13 to 15, wherein the
subj ect_is hur’rq,n. 17. A method for inhibiting a bronodonain which

conpri 68 S@@meé%?i ng the bronodomain with a conpound of fornula (1) or a
pharmaceutically acceptable salt thereof as defined in claim 2.

2. A compound of formula (l) which is 2-[(4S)-6-(4-Chlorophenyl)-1-methyl-8-
(methyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-ethylacetamide

YN
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O ‘\\\\\W N \/
o =N o

Cl
(1)

or a pharmaceutically acceptable salt thereof.

3. A compound of formula (I) which is 2-[(4S)-6-(4-Chlorophenyl)-1-methyl-8-
(methyloxy)-4H-[1,2,4]triazolo[4,3-a][1,4]benzodiazepin-4-yl]-N-ethylacetamide
\(N\
N
N\ N
|O N ~
o N T

—

Cl

(1)
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4. A pharmaceutical composition which comprises a compound of formula (1) or a
pharmaceutically acceptable salt thereof as defined in claim 2 and one or more

pharmaceutically acceptable carriers, diluents or excipients.

5. A pharmaceutical composition which comprises a compound of formula (I) as
defined in claim 3 and one or more pharmaceutically acceptable carriers, diluents or

excipients.

6. A combination pharmaceutical product comprising a compound of formula (1) or a
pharmaceutically acceptable salt thereof as defined in claim 2 together with one or more

other therapeutically active agents.

7. A compound of formula () or a pharmaceutically acceptable salt thereof as defined

in claim 2 for use in therapy.

8. A compound of formula (1) as defined in claim 3 for use in therapy.

9. A compound of formula () or a pharmaceutically acceptable salt thereof as defined
in claim 2, for use in the treatment of diseases or conditions for which a bromodomain

inhibitor is indicated.

10. A compound of formula (l) or a pharmaceutically acceptable salt thereof for use
according to claim 9, wherein the disease or condition is a chronic autoimmune and/or

inflammatory condition.

11. A compound of formula (1) or a pharmaceutically acceptable salt thereof for use

according to claim 9, wherein the disease or condition is cancer.
12. The use of a compound of formula (l) or a pharmaceutically acceptable salt thereof
as defined in claim 2, in the manufacture of a medicament for the treatment of diseases or

conditions for which a bromodomain inhibitor is indicated.

13. A method for treatment of a disease or condition, for which a bromodomain inhibitor

is indicated, in a subject in need thereof which comprises administering a therapeutically
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effective amount of compound of formula (1) or a pharmaceutically acceptable salt thereof as
defined in claim 2.

14. A method for treatment according to claim 13, wherein the disease or condition is a

chronic autoimmune and/or inflammatory condition.

15. A method for treatment according to claim 13, wherein the disease or condition is

cancer.

16. A method for treatment according to any one of claims 13 to 15, wherein the subject

is @ human.
17. A method for inhibiting a bromodomain which comprises contacting the

bromodomain with a compound of formula (1) or a pharmaceutically acceptable salt thereof

as defined in claim 2.
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