WO 2011/ 036204PCT/ EP2010/ 064044 -1- [ 1, 4] -BENZ OD IAZE P INE S AS
VASOPRESSI N V2 RECEPTOR ANTAGONI STS Fi eI d of the Invention 5 The invention
rel at es twoaonmsetodcl ass of [ 1, 4] - benzodi azepi ne deri varcraEpopnemesses for
their preparation, internediates usable in these processes, and
pharmaceutical conpositions containing yhe conpounds. Qther aspects of the
10 invention are directed to the use of sald [1,4]- benzodi azepi ne
derivatives in theray based on the caabl I|t of sai d co ounds to
interfere with thi dENgOBE AL RRINBRL feeV AP Hihed 1] RE hORto its
receptors. In particular as vasopreg A%o\(%sr ept or ant agoni sts and 15
therefore useful for treatnents invm—ng—rm eased vascul ar resistance,
cardiac insufficiency, and water retention. Background to the Invention 20
The nonapepti d argi i ne_vasopressin (AVP), which is principally secreted
fromthe poii—%ﬁe?—p&—%l—{—%ﬁ&g}—%%d, i s responsible for nunerous biol ogical
actions sas both hornone and neurotransmitter. Three G protein coupled
receptors, denoted as Via, Vib, and V2, are involved in AVP binding and 25
cel lul ar acti¥at iBHENEESDI tlrﬁ?éfaitﬁfsl rrﬁb?taﬁt pRYSiLol ¢diacs reSponseslsuch as
reabsorpti t » r [Wely) t I r

uteri nep agkger\?éas%\%%%pisﬁ%o %N ce\éess( V}é%) Ce%(r%%%k g\%vn 0 PI I%%ale%r?%ggﬁf he
liver (Via)inaggnedsdton makpﬂleatjfﬂ e:ﬂrfsas(eraa)aceasm@sr,ebealsphetmaoehtmoal'iopl n

30 fromthe anterlor ituitary and (Vi é Addltl%{’laHy, mthg central
ot vous sy nl ol S M Yarbaunat. L dheh AT GF.
stress {esponsentohd NMERBRIY qi A2/ Q36204PCT/,ER20LY 064044 [1,4]-

benzodiazepine derivatives in therapy Dbased on the

capability of said compounds to interfere with the binding
of the peptide hormone, vasopressin, to its receptors. In
particular as vasopressin V2 receptor antagonists and
15 therefore useful for treatments involving increased vascular

resistance, cardiac insufficiency, and water retention.

Background to the Invention

200 The nonapeptide arginine vasopressin (AVP), which 1is
principally secreted from the posterior pituitary gland, is
responsible for numerous biological actions as both hormone
and neurotransmitter. Three G-protein coupled receptors,
denoted as Vis, Vip, and V,, are involved in AVP binding and

25 cellular activation, resulting in important physiological
responses such as reabsorption of water in the kidneys (V2),
contraction of the bladder, uterine, and wvascular smooth
muscle (Vii), breakdown of glycogen in the liver (Vii),
aggregation of platelets (Vii), and release of corticotropin

30 from the anterior pituitary gland (Vip). Additionally, in
the central nervous system, AVP modulates aggressive social,

and sexual behaviour, stress response, and memory.



-2- The V2 receptors on renal epithelial cells nediate AVPi nduced
antidiuresis to preserve nornmal plasma osnolality. Thus, selective,
nonapept iwWo 20a#3mMessi N V2 receptor antagoni sts have reeeirEpdoatent i on for
their potential use 5 in treating diseases of excessive renal reabsorption
of water. For exanple, the aquaretic effect of vasopressin V2 receptor
antagoni sts |lead to a decreased periphepal resistance in conscious dogs

wi th congestive heart failure (H Ogawa, J. Med. Chem 1996, 39,3547). In
certain 10 pathol ogical states, plasna vasopressin |evels may be

i nappropri atied y vel evateed oirer @n gireen lossi @ld1ys1 t heneby nieesildttd ngvbA renal
wat er retention and hgponatrenla Hyponatrem a, associated w th edenat ous
condi tions ¥eFFFROsTRS l%b%@%%%?onh%é?%e¥%?lHPéma%eﬁéPSW§lPEW@}alééﬁ be 15

acconpani edribys t he ;gypdroe  of JRARRIARI{AL e, 8865 £L4 ony of yant i-diupebi-c
hor none (SIADﬁi. Tseatnent of SI ADH ggﬁbronlsedﬁéats mnthvg vasop%e55|n V-2

ant agoni st m*ga@cmmx:em efda\tEhenerceewesi |atgdfyqamatfroe&mtae(l® pPtpnsawna, ukedney
| nt . 1993 44 Vi eM/%f t he ore 0|n % ere.is a .continued

need to fln]dn eﬁ%é%&pe %?%a%ﬁ%np totreat” asSp? ssi T EYENtor mBdi at ed

di seases, iwWapar!i cudareNdngBELpias d@ﬂil&t@d’: diseasest angdfedgieati,ng
conditions associated with such 25 disorders. Detail ed Description of the
| nvention YeCERtes aé@B@@Pﬁ@P?Sanléﬁpecﬂxbf %hed%?%%%%$din9@ﬁﬂPBﬁrﬁé 30

Raving the Torral e (1) " D 3001/ 036304 RCH Ep2010/ oadbia 1= R raa o o "

hydr ogen; ClH6al Reayé, opﬂlonahwy smbsmntutbﬁ9@y3%n§5©7)5nDIn substetoents
am no,

sel ecte fron1h r ox nitro ano, Ik 0X

Pyl oxy Dar DOV L (Y Koo 1o 012 paIroC Ky LE3E 1er By Pe

substitut edi bypOReoH1av®I¢ subshicbdets sl gahed fd%lw@(,yl thBakpgen,

nitro, am no, cyano, Cl 6alkox¥ hydr oxycar bonyl, 10Cl_6al koxycar bonyl or
S

hal oCl_6al kex§4 t@ngs Tl_6aPRy M@§@¥tu¥@§ebyl©ﬁe erdnohEPSOBSEENLERt S
oL oot o0 AL By P 080 BLLD: BILIC: EBgR.cEL SNV
t aken togeth@rrmm®®1$IubangnnﬂxyeMmgaTtthaylame at¢aghetth fnam ) Gamebber ed
het erocycle substitited Wih a Substituent Selected f1omoxg, of, fydrgxyl:
antidiuretic hormone (SIADH). Treatment of SIADH compromised
rats with a vasopressin V-2 antagonist has corrected their
existing hyponatremia (G. Fujisawa, Kidney Int. 1993,44 (1),
19).
20
In view of the foregoing there is a continued need to find
new therapeutic agents to treat vasopressin receptor
mediated diseases, 1in particular V, receptor mediated

diseases, and for treating conditions associated with such

25 disorders.

Detailed Description of the Invention

It is accordingly an object of the present invention to
30 provide a novel class of vasopressin receptor antagonists,

characterized in having the formula (I)



R3 is independently selected from hydrogen, hydroxyl, hal ogen, Cl_6al koxy,
Cl 6al kyl, or hal oCl _6al koxy; 20 R4 and R5 are each independently sel ected
from hydrwgeniv/dsymeoxyl , hal ogen, Cl1_6al koxy, Cl_6al kyl PCT®P2010/064044

hal oC1_6al koxy; R6 is independently selected from phenyl orCl_6al kyl; and
pharmaceutically acceptabl e enanti oners, racemates, WO

2011/ 036204PCT/ EP2010/ 064044 A_ dlasterg0|soners sol vates, hydrates,

pol ynorphs and salts thereof. 5 The foliowing are definitions of ternms used
in this specification and clains. The initial definition provided for a
group or termherein applies to thi group or termthroughout the
specification and claims, individdally or as part of another group, unless
ot herwi se indicated. 10 As used 2W th respect to a substituting

radi cal, and unl ess ot herw : the term"alkyl" relates to a fully

sat urat ed hydrocarbon; in fpect Cl_4al kyl defines straight and
branched chai n sat ur at eRsh bon 15 radicals having from1l to 4 carbon
atons such as, for exanple, |, pyopw,, butyl, 1-nmethylethyl, 2-
met hyl propyl, 2, 2-di net hyl et hyl and i kg; C1] 6al kyl is neant to |nclude

Cl_4al kyl and the higher honol ogues_ 5 or 6 carbon atons such

as, for exanple, 20 pentyl, 2- nethy1butyH s met hyl pentyl and the
i ke. As used herein with respect to a substit g ragdical, and unl ess

ot herwi se stated, the term "al kenyl" neans straight-chain, cyclic, or

br anched- chgi & -hygdr ocarbon 25 radical s containing at |east one

car bon- car bon doubl e bond. Exanpl es of al kenyl radicals include ethenyl,
E-and Z-propenyly isopsopenyl, E- and Z-butenyl, E- and Zisobutenyl, E- and
Z-pentenyl, E- and Z-hexenyl, E E-, E Z-, Z E-, Z Z-hexadienyl, and the

k. A OB Aokl n, B0 BUDEL| Lued ket s L, 30,aieny! obevign

fromthose defm&mﬁigﬂhﬁﬁiﬁuynﬁduselected from hydroxyl, halogen, nitro,
amino, cyano, Ci-salkoxy, hydroxycarbonyl, Ci-
salkoxycarbonyl or haloCi-gsalkoxy; or Ci_galkyl substituted
by one or more substituents selected from hydroxyl,

halogen, nitro, amino, cyano, Ci-galkoxy, hydroxycarbonyl,

10 Ci-galkoxycarbonyl or haloCi;_galkoxy;

R, is Ci-galkyl substituted by one or more substituents
selected from hydroxyl, halogen, nitro, amino, cyano, Ci-
¢alkoxy, hydroxycarbonyl, Ci_galkoxycarbonyl or haloC;-

calkoxy; or

15 R; and R, taken together with the atom to which they are
attached from a 6 membered heterocycle substituted with a

substituent selected from oxo or hydroxyl;

R; is independently selected from hydrogen, hydroxyl,
halogen, Ci;_-salkoxy, Ci_galkyl, or haloCi;_-szalkoxy;

200 Ry and Rs are each independently selected from hydrogen,

hydroxyl, halogen,C;_salkoxy,Ci_galkyl, or haloCi_zalkoxy;
Rs is independently selected from phenyl orCi_galkyl;

and pharmaceutically acceptable enantiomers, racemates,



WO 2011/ 036204PCT/ EP2010/ 064044 -5- conpounds of fornula(l). As used herein
Wth respect to a substituting radical, and unless otherw se stated, the

t erm " halwb 20r1/03bmk ogen” refers to any atom sel ect ed fr @OTEPROIGOGLOP4
consisting of 5fluorine, chlorine, bromne and iodine. As used herein with
respect to a substituting radical, and unless otherw se stated, the term
"heterocycle" is generic to substitutedgqand unsubstituted non-aromatic 3 to
7 menbered nonocyclic groups, 7 to 11 nenbered 10 bicyclic groups, and 10
to 15 nenbered tricyclic groups, in which at |east one of the rings has at

| east one het edvatomddi s@nors NsoEaste s ) ngydfatde, hedt eymeysho gioup

contai ning a heteroatom can contain one or two oxygen or sul fur atons

and/ or fron1on%a%EFfEﬁﬁr?ﬁﬁrogen 15 atons provided that the total nunber
of heteroatons in each ring is four or less, and further provided that the
ring contains at |east one carbon atom The nitrogen and sul fur atons may
optionally be oxidized and the nitrogen atons nay optionally be

quat er nize e r 20heteroc i.ncl ude yrroI I rrollny .
SZ dTh dtn@lof YX:L pyall, S ol ﬁ%lnltlo&s )ﬂfptrl 5%112% ylus% lEhlS

i m dazolyl, pyraz

tetrazol yl, ép@@ﬂﬁiaé@imhaﬂd ofus eyl , t hhenyhittihiobanyhitdbaxpkanyled
oxazol yl, oxazollnyl i soxazol yl,
thlazolyl t%@%zélHﬁVPP|§HIH¥§%%I@¢I$h¢a6PQ%é?§Ito 2%“6&&Hﬂéﬁbl9¥ term

ridinyl I r-i.dazi:nyl r.rol n
Py yl pyrimdinyl, y}i@ysrrgezdplhw Inyycfr? a A n% 1%1«7&'3& ﬂy' dinyk,

plperldlnyl pl perazin , t |onDrpho i nyl, oxanyl ,

di t hi anyl, parthmﬁnqmotm$ragr@w¢h'@@hi@$h®EMgtwl$eob@mZ©ah$@nyl
benzofU{anyI i sobenzof uranyl, benzot hi azolyl, 30benzoxazolyl, indonI,
|SO|ndo(§I i ndol i nyl, purinyl,

1H pyrazol of 3, 4s & pyeiai di pytnbeszhatdazel ¥l substituting radical, and

unless otherwise stated, the term “alkyl” relates to a

fully saturated hydrocarbon; in this respect Ci_salkyl

defines straight and branched chain saturated hydrocarbon

15 radicals having from 1 to 4 carbon atoms such as, for

example, methyl, ethyl, propyl, butyl, l-methylethyl, 2-

methylpropyl, 2,2-dimethylethyl and the like; Ci_salkyl is

meant to include Ci;_salkyl and the higher homologues

thereof having 5 or 6 carbon atoms such as, for example,

20 pentyl, 2-methylbutyl, hexyl, 2-methylpentyl and the
like.

As used herein with respect to a substituting radical, and
unless otherwise stated, the term “alkenyl” means
straight-chain, c¢yclic, or branched-chain hydrocarbon

25 radicals containing at least one carbon-carbon double
bond. Examples of alkenyl radicals include ethenyl, E-
and Z-propenyl, isopropenyl, E- and Z-butenyl, E- and Z-
isobutenyl, E- and Z-pentenyl, E- and Z-hexenvyl, E,E-,
E,Z2-, Z,E-, Z,Z-hexadienyl, and the like. An optionally
30 substituted alkenyl refers to an alkenyl Thaving
optionally one or more substituents (for example 1, 2, 3

or 4), selected from those defined above for the



qui nol yl , i soqui nol yl , ci nnol i nyl, phtal azinyl, WO

2011/ 036204PCT/ EP2010/ 064044 - 6-

qui nazol iwgl2oguissamtal i nyl , t hi azol opyri di nyl, oxazol opyr ipdirmpRo10and44 m dazo
[2,1-b] thiazolyl. The heterocyclo group may be attached at any avail abl e
nitrogen or carbon atom Thus, for exanple, when the 5 heterocycle is
imdazolyl, it may be a 1-im dazolyl, 2s_imdazolyl, 4-imdazolyl and
5-im dazolyl; when it is thiazolyl, it may be 2-thiazolyl, 4-thiazolyl and
5- thiazolyl; when it is triazolyl, it my be 1,2,4-triazollyl,
1,2,4-triazol -Setpoudd, dftfoazola bryl, 1, 3, 4-

10tr|azol 1-ylandl, 3, 4-triazol - 2-y1; mhenltls benzt hi azolyl, it may

2- benzt hi azdf yrsed- h%%%%?hWéE%l§?SP%CEeE9tﬁ|éE%F?FtUBlB%nf?ﬁﬁéﬁéry?nﬁnd 7-

benzt hi azol yl uJP@sgeE%@QM%@ %ft%%l%% ar e, Jeaptnt 64 Ne)ude- ahl,,t Bgopossi bl e
i soneric forms of the 15 heterocycles mentioned in the definitions, for

i nst ance, pyrrn¢@¢ral@® anuﬂannm;SHiqgﬁedﬂﬁwﬁmlwheazabyp cnobudesng of
1,2,4-triazoly rlazoly oxadi az i ncl udes

yl
1,2, 3- oi%dlazo lTorﬁp% 44% YAkt Az 0l YT OIS Bl x%%?b%%Iyl and

1,3, 4- oxadizagolhyéd m@r@;dmaxzpﬂylr@@@é@@letso1a2s@bst2@utbﬂ1@d£@@9&al and
1,2, 4-thiadiazolyl, 1,2, 5-thiadiazolyl and 1,3, 4-thiadi azol y1; pyranyl
i ncl udes 2H- py#aHy$S arthF Y Ehy 1S CAGE 1 | 6R&T | M eSECHERBFIFSE

i ndi cat ed, StrL@%ﬁgfer %ﬁ Q&Qéﬁiﬁgtggrgh@ @ﬁ§¥@é§9tﬁ?@@tn&97é98$59§c ?y

conpounds t hat ly 1nt pr esence one or nore isotopica
enri ched at onsto For ew@bphed.cmnpouydglhavgn@upae pt egent 13t roetlueesdexcept

for the replacenent. of hdr euterlumo trlt or .the repl acenent
b o ealbon b e Rohe S e s BeRbar B R ke SeuERt ot T hi e

in which at least one of the rings has at least one
heteroatom (O, S or N). Each ring of the heterocyclo
group containing a hetercatom can contain one or two
oxygen or sulfur atoms and/or from one to four nitrogen
15 atoms provided that the total number of hetercatoms in
each ring is four or less, and further provided that the
ring contains at least one carbon atom. The nitrogen and
sulfur atoms may optionally be oxidized and the nitrogen
atoms may opticonally be quaternized. Exemplary
20 heterocycles include pyrrolyl, pyrrolinyl, imidazolyl,
imidazo linyl, pyrazolyl, pyrazolinyl, triazolyl,
tetrazolyl, furanyl, tetrahydrofuranyl, thienyl,
thiolanyl, dioxolanyl, oxazolyl, oxazolinyl, isoxazolyl,
thiazolyl, thiazolinyl, isothiazolyl, thiadiazolyl,
25 oxadiazolyl, pyridinyl, pyrimidinyl, pyrazinyl, pyranyl,
pyridazinyl, pyrrolidinyl, piperidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, dioxanyl, dithianyl,

trithianyl, triazinyl, benzothienyl, isobenzothienyl,

benzofuranyl, isobenzofuranyl, benzothiazolyl,
30 benzoxazolyl, indolyl, isoindolyl, indolinyl, purinyl,
1H-pyrazolo [3,4-d] pyrimidinyl, benzimidazolyl,

quinolyl, isoquinolyl, cinnolinyl, phtalazinyl,



-7- It will be appreciated that the structures depicted herein, and in
particul ar the benzodi azepi ne noiety, includes partially unsaturated

noi et i es,weueoh/@s20for exanpl e shown 5 in exanpl e B. 2. 4. PCU/EP01@060°4I Nngl Yy
an object of the present invention to provide those conpounds of formula
(I') wherein the benzodi azepine is represented by the radical 10t he

di fferent enbodi ments of the present ingention and N. represent an
optionally present double bound. It will also be appreciated that the
conpounds of the present invention can exist in free formfor treatnent, or
wher e appropri@ienhaasl enphar naceufuicalday iagaept abl etsahtolsaltsdinyl,

m xtures thereof. As used herein, the term "pharnmaceutically _acceptable
salt" refers tO*3APtPVFIE eBhmpodid whileA2aPe, L4t Hih Che 2€0dye -of T2 sound

medi cal jUngEW%te§é@%§¢%eqﬁﬁﬁqys%a&n_EQnt@@Eaaﬁé@ the %h§5u5§a9iaﬁygans

and |l ower aninmals w thout undué toxicity, irritation, allergic response and
the like, and marercoemensurcmEoa t Atanr eddomabl €ohenabinplei skilyeat | bhe

Phar maceuti cal |y acceptable salts ar 1, kno inthe. art. 2 or
exampios s, M IHEFEech Tal oo Potdadt el phar Rebett | Ral 1)1 RepT bl 232l ts
in detail in JimPhassmerut dcahmiSe-enges,ankd77;i66dado191; | RBenhporat ed
herein by reference. Pharmaceutically acceptable salts of the conpounds of
this -8- invehtidfrinel udé thvosePlerd Véd Faonilsui fablearady amind and

organi ¢ acids and bases, Jhesesakts, can,pe preparedyibn shty during, the

final isolation and purification of the conpounds. "Acid addition salts can
be prepared byld), 5 dedcérngithelptrifi ed Icdnpound davli-ts-flr,ee-1pbaséd form

with a suitable or ic or inorganic_acid and 2) _isolati t he .salt.thus
f or med. ""Exanpl &5 %ggﬁgﬁ%£ceﬁ¥ﬁ alhy3a 685%35Pi72ﬁ8ﬂf0xi eﬁ%idl% S
benzthiazolyl, it may be 2-benzthiazolyl, 4-
benzthiazolyl, 5-benzthiazolyl, 6-benzthiazolyl and 7-
benzthiazolyl. The heterocyclo groups are meant to
include all the ©possible isomeric forms of the
15 heterocycles mentioned in the definitions, for instance,
pyrrolyl also includes 2H-pyrrolyl; triazolyl includes
1,2,4-triazolyl and 1,3,4-triazolyl; oxadiazolyl includes
1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5-oxadiazolyl
and 1,3,4-oxadiazolyl; thiadiazolyl includes 1,2,3-
20 thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl and
1,3,4-thiadiazolyl; pyranyl includes 2H-pyranyl and 4H-

pyranyl.

Additionally, unless otherwise indicated, structures

25 depicted herein are also meant to include compounds that
differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the present
structures except for the replacement of hydrogen by
deuterium or tritium, or the replacement of a carbon by a

30 c- or 'C-enriched carbon are within the scope of this
invention. Such compounds are useful, for example, as

analytical tools or probes in biological assays.



10 addition salts are salts of an am no group fornmed with inorganic acids
such as hydrochloric acid, hydrobrom c acid, phosphoric acid, sulfuric acid
and perchworot/geiod or with organi c aci ds such as aceti eCampd)10oxald c aci d,
mal eic acid, tartaric acid, citric acid, succinic acid or 15 nmalonic acid
or by using other nmethods used in the art such as ion exchange. O her
pharmaceutical ly acceptable salts incluge adipate, alginate, ascorbate,
aspartate, benzenesul fonate, benzoate, bisulfate, borate, butyrate,
canphorate, canphorsul fonate, citrate,

20cycl opent anepr opi onat e, di gl uconat e, dodecyl sul fate, et hanesul fonat e,
formate, funmarate, gl ucoheptonate, glycerophosphate, glycolate, gl uconat e,

henmi sul f at el t Hebt- adat@Piredaicst &Rty $P6i 64rdeUsSRydrBXyetAan@esat Fonat e,

| act obionate, }agtated.aurane | autybe25sulitate. naalale: gl eat euges

mal onat e, net hanesul fonate, 2- napht hal enesul fonate, nicotinate, nitrate,

ol eat e, oxal atearipad Y atresatpatatzat g0 ipddtisnasechpes sidf axempede shown
phenyl proopi onat e, phaosphate i crate, . pival at opionate, salicyl.ate,
Stearate  sucoimateo Bnrr Br8; 230 Lt tat Ao PhT bBYRRAED IS ueHooth? onat e,
undecanoat e, vetesate sabdistiandcd herdvkee Sabis derpyedddrom apprepsi ate
bases include al kali nmetal, alkaline earth WO 2011/ 036204PCT/ EP2010/ 064044
-9- netal, anmbhi uifP&AG IR (el R8PKGTY228REES. IThi SSPRYEARFBA Alvsothe

envi sions the ggﬁization of any basic nitrogen-containing groups of the
conpounds di scl osed herein. Water or oil- soluble or dispersible products
may be 5obtai ned by suchRqguaterni zati on Base addition salts can be prepared
by 1) reacting the pur}?ied conpound in its acid formwith a suitable
organi ¢ or inorgani ¢"bas 2) isolating the salt thus 10 forned. Base
addition salts de al kali or alkaline earth netal salts. Representative

al kali or alkal arth tal salts include sodium |ithium potassium
cal cium nagnesk andNthe |ike. Further

phar maceut i Gall ya eptdblesalm&bm@ﬁmde,whgnEglénaa@;ap@iaEedeﬁonédxin
amroni um quaternar¥6§nnnniu am ne cations forned usiqg@counterions

m . and
such as'%hal i de?h%yﬂ ?H%?tcﬁFlBBgf/WﬁPé? Sl fte]&ee,prpﬂﬁ?srbthajt%‘,’e teat and

| ower al kyl sul fora yl.s i , While not
in thenselves'%ﬁarﬁgggﬁg?%gl 9 H%%92§%2%¥g%?g%eﬁgygﬁgggﬁp$g§§§'in t he

preparation of salts useful as internediates in obtaining the conpounds of
the i nvention aqg_the'r phar maceuti ca gé cqgt%gge acid or gas? agdétion
salts. 25 Eampies of pharimoBtbr 4PNy Hoapt abl 6 sat AR SE | Al utte
internal saltspsdl€dnasiMNextdes.can exist in free form for treatment,

15 or where appropriate, as a pharmaceutically acceptable

salt, salts, or mixtures thereof.

As used herein, the term "pharmaceutically acceptable salt"
refers to salts of a compound which are, within the scope of
20 sound medical judgment, suitable for use in contact with the
tissues of humans and lower animals without undue toxicity,
irritation, allergic response and the 1like, and are
commensurate with a reasonable Dbenefit/risk ratio.
Pharmaceutically acceptable salts are well known in the art.
25 For example, S. M. Berge et al . , describe pharmaceutically
acceptable salts in detail in J. Pharmaceutical Sciences,
1977, 06, 1-19, incorporated herein by reference.

Pharmaceutically acceptable salts of the compounds of this



Where the conpounds according to this invention have at | east one
stereogeni c center, they may accordingly exist as 30 enantioners. As

i ndi cat edwOroHo3mekae |a and | b, the conpounds of i nter @ST/HPRO1DING44

i nvention have a specific absolute configuration at the stereocenter on the
WO 2011/ 036204PCT/ EP2010/ 064044 -10- benzodi azepine ring, in the manner
shown. 5 Were the conpounds possessgstereogenic centers in addition to
this one, they may exist as diastereoners. It is to be understood that al
such isoners and m xtures thereof are enconpassed within the scope of the
present i nvemtéoniodOiktridersmye; dsonweef firfhen enyskallkl heotganscf andt he
compounds nay exjst as pol ynorphs and as such are intended to be included
in the pres%ﬁ%a?hQéﬁ%%Qﬁ1aW@1b§§8§t|Bﬁes§o%%lB$(Fﬁéhﬁbﬁﬁ8ﬁﬁ6§dant%%t%resent

invention 1g,and,thejr p@%hgﬁce%%b%%kh%nac%ﬁbamﬁ%f%ﬁtéé&uﬂ?'Uﬂfngthe
guat ernary derivatives and N-oxides) may formsolvates wth water (i.e.,

hydr at es) otomeemmhs or garit soldiéntos, apdtsuchesolbat @ carecal sbyi nt ended

to be enconpasse i il 1% 26PR%. 9l LN 3.1 TYENt, Q0 WigLewer o8, oQupgund of

a suitable organic or inorganic acid and 2) isolating the

salt thus formed.

Examples of pharmaceutically acceptable, nontoxic acid

10 addition salts are salts of an amino group formed with
inorganic acids such as hydrochloric acid, hydrobromic

acid, phosphoric acid, sulfuric acid and perchloric acid

or with organic acids such as acetic acid, oxalic acid,
maleic acid, tartaric acid, citric acid, succinic acid or

15 malonic acid or by using other methods used in the art
such as ion exchange. Other pharmaceutically acceptable

salts include adipate, alginate, ascorbate, aspartate,
benzenesulfonate, benzoate, bisulfate, borate, butyrate,
camphorate, camphorsulfonate, citrate,

20 cyclopentanepropionate, digluconate, dodecylsulfate,
ethanesulfonate, formate, fumarate, glucoheptonate,
glycerophosphate, glycolate, gluconate, hemisulfate,
heptanoate, hexanoate, hydroiodide, 2-hydroxy-
ethanesulfonate, lactobionate, lactate, laurate, lauryl

25 sulfate, malate, maleate, malonate, methanesulfonate, 2-
naphthalenesulfonate, nicotinate, nitrate, oleate,
oxalate, palmitate, palmoate, pectinate, persulfate, 3-
phenylpropionate, phosphate, picrate, pivalate,
propionate, salicylate, stearate, succinate, sulfate,

30 tartrate, thiocyanate, p-toluenesulfonate, undecanoate,
valerate salts, and the 1like. Salts derived from

appropriate bases include alkali metal, alkaline earth



20 invention or a salt thereof is herein referred to. The present invention
includes within its scope prodrugs of the conpounds of this invention. In
general , woehipBemrugs wil | be functional derivatives ofPCriP2cioopounds
which are 25 readily convertible in vivo into the required conpound. Thus,
in the nethods of treatnent of the present invention, the term
“adm ni stering" shall enconpass the tregtnment of WO

2011/ 036204PCT/ EP2010/ 064044 the various disorders described with the
conpound specifically disclosed or with a compound whi ch may not be
specifically dhsecdDsegdnmbuiumhaal tonverisk{yD) f heaspeci Thed cotpoundni n
vivo after admnistration to the subject. 5 Conventional procedures for the
sel ection and %ﬁ%ﬁmﬁ%ﬁ%%ﬂPQﬁ A 9§@¢€rﬁﬂ6@F&@“d€ﬁi98¥i@@§l§r%lH%%%?Pbed,
for exanple, g, 0esh gy ol Rredrugs” 1ed. - bhp Bundgaayidci1Eseyvi gEre 1985.
During any of the proceSsés for preparation of the conpounds 10 of the
present inventWoreri brmetbe aetebsar prand ewedesh rabbeotiocpeotiegt be
sensitive or reactive. groups .on _any of.the nolecules concerned. This nay be
achi eved by ned a%?e%g%¥e£¥?%ﬁ%wa ot Ee T hY gr oups, such as those
described in Protective Goups in Oganic Chemstry, ed. J.F.W MOme, 15
Pl enum Press, 1973; and T.W_Geene & PP.GM Wits, Protective Goups in
Organi ¢ Synthe’i $3AISARPWTRYE R S8Rs,PaA981ePTRedprtvt el | AFGTTHUPs FRg be
removed at a canvepi £at Sgbseauent nstage using FELRods: known Lasthe art. 20
The term "subject”™ as used herein, refers to an aninmal, preferably a
mammal , nost prefaErablor arhumemiohedasingeen tthelebjegt thé taéat nens,

observatjon or_experiment. The.term "t herapeutically effective unt" as
dsed helein, PESHEGhs ERGE AHGAREOBT ScrPve BBl G et raLEart S
agent that eligitsnthethilol 9gieal ®epmdicitnali espopseii A Ligsuensystem
animal or human that is being sought by a researcher, veterinarian, nedical

doctor or othe¥a&thnineitan, itth {heludes sadied atliigiiofmt heosypptehs of
t he di sease or

calcium, magnesium, and the like. Further
pharmaceutically acceptable salts include, when
15 appropriate, nontoxic ammonium, quaternary ammonium, and

amine cations formed using counterions such as halide,
hydroxide, carboxylate, sulfate, phosphate, nitrate,
loweralkyl sulfonate and aryl sulfonate. Other acids and
bases, while not in themselves pharmaceutically
20 acceptable, may be employed in the preparation of salts
useful as intermediates in obtaining the compounds of the
invention and their pharmaceutically acceptable acid or

base addition salts.

25 Examples of pharmaceutically acceptable salts also include

internal salts such as N-oxides.

Where the compounds according to this invention have at
least one stereogenic center, they may accordingly exist as
30 enantiomers. As indicated 1in Formulae Ia and Ib, the
compounds of interest to this invention have a specific

absolute configuration at the stereocenter on the



30 disorder being treated. WD 2011/036204PCT/ EP2010/ 064044 -12- conpounds
of fornmula (1), wherein RL is hydrogen or Cl_6al kyl substituted by one or
nor e subswotoamnBs203el ected from hydroxyl, hal ogen, nit POT/ER21006408Yano,
Cl_6al koxy, hydroxycarbonyl, Cl1_6al koxycarbonyl or hal oCl_6al koxy; in 5
particul ar hydrogen hydroxycarbonyl, or hydrogen or Cl_6al koxycarbonyl. or
Cl_6al kyl substituted by hydroxyl, Cl_6gl.koxycarbonyl; nore in particular
10 I n one enbodi ment, the present invention provides the conpounds of
formula (1), wherein R2 is hydrogen or Cl_6al kyl substituted by hydroxyl.

I n anot her esbodd @ty idder pigsemt thwebihoar psioviees the 15 conpounds of
formula (1), wherein RL and R2 taken together with the atomto which they
are attached froma 6 nmenbered heterocycle sel ected from piperidi nyl,

mor phol i nyl or thiomorpholinyl; in particular nofpholinyl; substituted with
oxo or hydroxyl. Lniaﬁgartlcular enbodi ment of.. théﬁpresent 20 invention
said 6 nenberedwhet ocycle is substltutedrat posTtion 6 of said

nor phol i nyl or{ t hi.qpor pholinyl. In anothem eﬁbqg*nent t he present
i nvention previ-dés t he Agn S
oF ™ ”f\fl ) :vj g® TR, o R
/ 5 \.r 3 B e - "i\u\\/‘ %vi.a,-;d\_‘_‘foii ~ \.\\l
AR A
TN (Ta) "N (Ib)

Where the compounds possess stereogenic centers in addition
to this one, they may exist as diastereomers. It is to be
understood that all such isomers and mixtures thereof are
encompassed within the scope of the present invention.
10 Furthermore, some of the crystalline forms for the compounds
may exist as polymorphs and as such are intended to be

included in the present invention.

In addition, some of the compounds of the present invention
15 and their pharmaceutically accetable salts (including
quaternary derivatives and N-oxides) may form solvates with
water (i.e., hydrates) or common organic solvents, and such
solvates are also intended to be encompassed within the
scope of this invention wherever a compound of the present

20 invention or a salt thereof is herein referred to.

The present invention includes within its scope prodrugs of
the compounds of this invention. In general, such prodrugs
will be functional derivatives of the compounds which are
25 readily convertible in wvivo into the required compound.
Thus, in the methods of treatment of the present invention,

the term "administering” shall encompass the treatment of



conpounds of formula (1), wherein nis 1 and R3 is selected 25 from

hydr ogen, hal ogen, or Cl _6al kyl; in particular nis 1 and R3 is sel ected
from hydrwgenii/idisdoegen or nethyl; nore in particul ar n PSTEP2IU/0RD44 S
hydrogen; even nore in particular nis 0. 30 In another enbodi ment, the
present invention provides the conpounds of formula (1), wherein R4 is

sel ected from WO 2011/ 036204PCT/ EP2010{{Q64044 -13- particular R4 is

sel ected from hydroxyl, hal ogen, nmethyl or nethoxy; nmore in particular R4

i s hal ogen; even nore in particular R4 is chloro. As is evident fromthe
exanpl es hetied nafitzeriouisn adpastieus ar ceoodient ofthhe qireeseabmpotindent i on
said R4 substituent is at the ortho position visA-vis the benzodi azepi ne
part of theShefettfally ndhpotherderboldi Hent, CORROPPEsBALCR VRNt '6h BFovi des

the CO”POUH e@ifi@éf@%adl(é&loé’wr et R ich eeheched from,10spydr egen,
hydroxyl, hal ogen, Cl_®6al koxy, or Cl_6al kyl; in particular RS is selected

fron1hydrogemnpﬁwmﬂomyl Vhakogeﬁteor @émh@xytr@bm@nlnupaﬁﬂmnubabjéﬁtls

hydr oge I articu d R5, substitue t |s at .position 4
o7 5 °0F sl DR A b - SR i Gre PG b men b PAFBEg T L BhL | on
provi des t heu Cosmpounsso ©f ud afdmt s dvyas vailezr@el@o'%abeﬁ,p%aybxaﬁmw,l knbe
apparent to the skilled artisan, and evident from 20 the exenplified
conpounds heres hat t @F , PRemEIST " t e af br SHertIomed Srbodly heht s1 985t he
conpounds of fornul a (I) shoul d be considered in isolation. Further

enbodi nents of the present invention include voluntary conbi nati ons of any
one of the @mni@menui@ﬁbdhenpodtaeaeS @56 Heneeratian fadr tther cembodndent t he

present |nve ti prOV|de those co ounds of fornula | ) wherein.one or
more of % he®f ol ﬁﬁeﬁg§t &PV8H§l§Bp|y gessary na70%

desirable to protect sensitive or reactive groups on any of
the molecules concerned. This may be achieved by means of
conventional protecting groups, such as those described in
Protective Groups in Organic Chemistry, ed. J.F.W. McOmie,
15 Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts,
Protective Groups in Organic Synthesis, John Wiley & Sons,
1991. The protecting groups may be removed at a convenient

subsequent stage using methods known in the art.

20 The term "subject"™ as used herein, refers to an animal,
preferably a mammal, most preferably a human, who has been

the object of treatment, observation or experiment.

The term "therapeutically effective amount" as used herein,
25 means that amount of active compound or pharmaceutical agent
that elicits the biological or medicinal response in a
tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician,
which includes alleviation of the symptoms of the disease or

30 disorder being treated.

In one embodiment, the present invention provides the



R1 is hydrogen or Cl_6al kyl substituted by one or nore 30substituents
sel ected from hydroxyl, halogen, nitro, am no, cyano, Cl_6al koxy,
hydr oxycawbanylo3eéxs _ 6al koxycar bonyl or hal oCl_6al koxy; PCh/RPasiviocsohar - 14-
hydrogen or Cl_6al kyl substituted by hydroxyl, hydroxycarbonyl, or
Cl_6al koxycarbonyl ; nore in particular hydrogen or Cl_6al kyl substituted by
hydr oxycar bonyl, or Cl_6al koxycarbonyl .16 R2 is hydrogen or Cl_6al kyl
substituted by hydroxyl. Rl and R2 taken together with the atomto which
they are attached froma 6 nenbered heterocycle selected from piperidinyl,
mor phol i nyl cenpdimasos phraldmyls  (In , pahkiretihar, Moy pRoldosyn; osubstet kiyed w th
oxo or 10hydroxyl. In_a particul ar enbodi nent of the present invention said
6 nmenbered %%@%%b%@%?% iy siBSt i Ptit ST pﬁ%ﬁ%ﬁ%ﬁ??ﬁ?ﬁ s%%%@cﬁﬁpphSFPWyl or

t hi onor pholi faylexy D, 1S gt R3 i gisebect ed from hydrogen, hal 9gen,ord _
6al kyl; in particular nis 1 and R3 is selected from 15hydrogen, hal ogen or
met hyl ; norlevidnopacaileahal, n Gis-dl ey Rerhehlydroageha leCenadboagyi;n in
particular n is. 0., R4 is selected fro rogen, .hydroxyl al,ogen, C1-
Bal koxy Sor e R719T, RYDAPEECI ST Re TS Lh| SOPRE S SRonyl ol PR bgen,
met hyl or nefdexyycamsenyn, 20part i eulkark i ribsnRal;0g&ive evenpaREeclNar
particular R4 is chloro. .

hydrogen or Ci_galkyl substituted by hydroxycarbonyl, or

Ci-salkoxycarbonyl.

10 In one embodiment, the present invention provides the
compounds of formula (I), wherein R, is hydrogen or Ci_galkyl

substituted by hydroxyl.

In another embodiment, the present invention provides the
15 compounds of formula (I), wherein R; and R, taken together
with the atom to which they are attached from a 6 membered
heterocycle selected from piperidinyl, morpholinyl or
thiomorpholinyl; in particular morpholinyl; substituted with
oxo or hydroxyl. In a particular embodiment of the present
20 invention said 6 membered heterocycle is substituted at

position 6 of said morpholinyl or thiomorpholinyl.

In another embodiment, the present invention provides the
compounds of formula (I), wherein n is 1 and R; is selected
25 from hydrogen, halogen,or Ci_gsalkyl; in particular n is 1 and
Rs is selected from hydrogen, halogen or methyl; more in
particular n is 1 and R; 1is hydrogen; even more in

particular n is 0.

30 In another embodiment, the present invention provides the
compounds of formula (I), wherein Ry 1is selected from

hydrogen, hydroxyl, halogen, Ci-gsalkoxy, or Ci_galkyl; in



R5 is selected from hydrogen, hydroxyl, hal ogen, C1_ 6al koxy, or C1_6al k

parti cul ar

R5 is selected from hydrogen, hydroxyl, hal ogen, or nethox

nore in 2ABpanti/sedoar R5 i s hydrogen. In a particul ar emnmpodiEPRO1/ 06414
substituent is at position 4 or 5 of said phenylam de. R6 is phenyl
present invention further provides the conpounds of formula (lc) WO
2011/ 036204PCT/ EP2010/ 064044 - 15- ( Ly wherein; nis 1, 2 or 3; 5
or S; in particular Zis 0; R3 is independently selected from hydrogen,

hydr oxyl ,

10

15

20

25

30

hal ogen, Cl1_6al koxy, Cl_6al kyl, or hal oCl1_6al koxy;
particular R, is selected from hydroxyl, halogen, methyl or

methoxy; more in particular Ry is halogen; even more in
particular Rs is chloro. As is evident from the examples
hereinafter, in a particular embodiment of the present
invention said Ry substituent is at the ortho position vis-

a-vis the benzodiazepine part of the molecule.

In another embodiment, the present invention provides the
compounds of formula (I), wherein Rs 1is selected from
hydrogen, hydroxyl, halogen, Ci_galkoxy, or Ci_galkyl; in
particular Rs is selected from hydrogen, hydroxyl, halogen,
or methoxy; more in particular Rs 1is hydrogen. In a
particular embodiment said Rs substituent is at position 4

or 5 of said phenylamide.

In another embodiment, the present invention provides the

compounds of formula (I), wherein Rs is phenyl.

As will be apparent to the skilled artisan, and evident from
the exemplified compounds Thereinafter, none of the
aforementioned embodiments of the compounds of formula (I)
should be considered in isolation. Further embodiments of
the present invention include voluntary combinations of any

one of the aforementioned embodiments.

Hence in a further embodiment the present invention provides
those compounds of formula (I) wherein one or more of the
following restrictions apply:
* R; is hydrogen or Ci-galkyl substituted by one or more
substituents selected from hydroxyl, halogen, nitro,
amino, cyano, Ci_galkoxy, hydroxycarbonyl, Ci_

salkoxycarbonyl or haloCi_galkoxy; in particular

yl; in
Y
R5
30 The

Zis O



R4 and R5 are each independently sel ected from hydrogen,

hydr oxyl, hal ogen, Cl_6al koxy, Cl_6al kyl, or hal od _ 106al koxy; R6 is

i ndependewol2g11383bmat ed from phenyl orCl_6al kyl ; R7 is oroTmP20wpssyl ; and
pharmaceutically acceptabl e enanti oners, racemates, diastereoisoners,

sol vates, hydrates, polynorphs and salts thereof. In another enbodi nent,

t he present invention provides the comppunds of formula (Ic), wherein nis
1 and R3 is selected 20 from hydrogen, hal ogen, or Cl_6al kyl; in particular
nis 1 and R3 is selected from hydrogen, hal ogen or nmethyl; nore in
particular n is Hyandgd3 o5 dryck Digen; s@veni mored iy MRiroxyl,

2011/ 036204PCT/ EP2010/ 064044 -16- particular n is 0. In another enbodi nent,
t he present |nvé%Y@%%¥%ﬁ%ﬁ@%%% tH%fébﬁﬁ%h%ﬂ%Y%@r?%ﬁﬁﬁid“?#%)lnmhereln R4 is

sel ected from5 byt pgens - hydiasyl, bal ogem \ O1 Sabkoxy,cgn (GJ_6al kyl: in
particular R4 is selected from hydroxyl, halogen, nethyl or nethoxy; nore

in particular FMhY®r¢mWQ@Ebanbenomn¢E6ahk®@y¢aib¢@wlFM is chloro. As is

evi dent from ¢ e, examhl e ARLEIA oL 1) LHLISHAY §gALIRY, of the

* R; and Ry taken together with the atom to which they
are attached from a 6 membered heterocycle selected
from piperidinyl, morpholinyl or thiomorpholinyl; in
particular morpholinyl; substituted with oxo or

10 hydroxyl. In a particular embodiment of the present
invention said 6 membered heterocycle is substituted
at position 6 of said morpholinyl or thiomorpholinyl.

*+ n is 1 and Rs is selected from hydrogen, halogen,or C;-
¢alkyl; in particular n is 1 and R; is selected from

15 hydrogen, halogen or methyl; more in particular n is
1 and R; is hydrogen; even more in particular n is 0.

+ Ry is selected from hydrogen, hydroxyl, halogen, Ci-
salkoxy,orCi_salkyl; in particular R, is selected from
hydroxyl, halogen, methyl or methoxy; more in

20 particular R; is halogen; even more in particular Ry
is chloro.

*+ Ry is selected from hydrogen, hydroxyl, halogen, Ci-
salkoxy,orCi_galkyl; in particular Rs is selected from
hydrogen, hydroxyl, halogen, or methoxy; more in

25 particular Rs is hydrogen. 1In a particular
embodiment said Rs substituent is at position 4 or 5
of said phenylamide.

* Ry is phenyl

30
The present invention further provides the compounds of

formula (Ic)



10 invention said R4 substituent is at the ortho position visA-vis the
benzodi azepi ne part of the nolecule. In another enbodi nent, the present

i nvent i orwpnrou/ge®4t he conpounds of forrmula (Ic), wherePaTRP2019/06®U€cCt ed
from 15 hydrogen, hydroxyl, hal ogen, Cl_6al koxy, or Cl_6alkyl; in
particular R5 is selected from hydrogen, hydroxyl, hal ogen, or nethoxy;
nore in particular RS is hydrogen. In gqarticular enbodi nent said RS
substituent is at position 4 or 5 of said phenylam de. 20 In another

enbodi ment, the present invention provides the conpounds of formula (Ic),
wherein R6 is phenyl. As wll be apparent to the skilled artisan, and
evident from 25 the exenplified cenpounds hereinafter, none of the

af orenenti oned enbodi ments of thegéoﬁmounds of formula (lc) should be
considered in isolation. Further_gnboginents of the present invention

i ncl ude vol untary conbi nations ©f apy one of the aforenentioned

embodi ments. 30 WD 2011/ 036284PCT/ EP2010/ 064044 4 7- fol | owi ng
restrictions apply: nis {can h.R3.-1s sel ected from hydrogen, hal ogen, orC _
6al kyl ; in particular n;iﬁfi_gﬁduﬁs is selected from hydrogen, hal ogen or
methyl; nore in particuiﬁr nis_ 54 ané R3 i s hydrogen; even nore in
particular nis 0. R4 is sel ected ﬁ}ohThydﬁbgeﬁf hydr oxyl , hal ogen, C1-

6al koxy, or C1_6al kyl; in particular - .8 seldect ed_from hydroxyl, hal ogen
met hyl “or methoxy; nore in particulRar R4 IS haf ogéhx

L ", €vVen nore in
particular R4 10is chloro. As is evident firom hggéxé??é?s

wherein;
n is 1, 2 or 3;
5 Z is O or S; in particular Z is O;

R; is independently selected from hydrogen, hydroxyl,
halogen,Ci_salkoxy,Ci_galkyl, or haloCi_zalkoxy;

R; and Rs are each independently selected from hydrogen,
hydroxyl, halogen,C;_-salkoxy,Ci_galkyl, or haloC;-
10 calkoxy;

Rs is independently selected from phenyl orCi_galkyl;

R; is oxo or hydroxyl;

and pharmaceutically acceptable enantiomers, racemates,
15 diastereoisomers, solvates, hydrates, polymorphs and

salts thereof.

In another embodiment, the present invention provides the
compounds of formula (Ic), wherein n is 1 and Rs is selected
20 from hydrogen, halogen,or Ci_galkyl; in particular n is 1 and
Rs is selected from hydrogen, halogen or methyl; more in

particular n is 1 and R; 1is hydrogen; even more in



hereinafter, in a particular enbodi nent of the present invention said R4
substituent is at the ortho position vis-a-vis the benzodi azepi ne part of
t he nol ecwibDen111B6:8 i s sel ected from hydrogen, hydroxyl pChaiPogene£0is

6al koxy, orCl_6al kyl; in particular R5 is selected from hydrogen, hydroxyl,
hal ogen, or nethoxy; nore in particular R5 is hydrogen. In a particular
enbodi ment said RS substituent is at pogd.tion 4 or 5 of said 20phenyl am de.
R6 is phenyl. The present invention further provides a conposition
conprising a conmpound of formula (1) or (lc) suitable for 25 use as a
vasopr essi nopseceptbar ant agohi st. The present invention further provides a
conpound of forrmula (1) or (lc); or a conposition conprising a conpound of
formula (1) or (lc); for use as a nedicine. 30 WO

2011/ 036204FCTA ER2QL0/ 640441218, fMi.a it Ofndd®)iod OprY5€abs the

treatnment of a vasopressin V2 receptor nediated disorder; in particular
sai d vasopresspauns r edepformnedi atled ,di sbederni sSRsel ectsed datem t heogr oup

consi sting of .hypertensi on, hyponatrem a, congestive heart_ failure

cordl ac 3 nsur TR Ehey Teoanary VELhETHEm CeaParaevt sehoman kPoer o
cirrhosis, penalcvasospasH skeral cbaith-umehydirakelli chaepheapamhbyhypobycystic
ki dney di sease, cerebral edema and ischem a, stroke, thronbosis, and water
retention. MOLIPPREYer ABEY, theP¥2ticBéptoRinedi afetodror GFLN &t eéfed

from hyper F;?Q?{P&%gpnﬁ?sié venheant faid Lirse1e\&6}{éjritaf3%£<§}§u%1fléCEQQﬁ%ﬁeé”d
hyponatrema. 15 The present 1 nvention further provides the use of a
conpound ofhéoeimbftdétr) am (hc)gamriailconpesibidomeaanpof sitig apcoeapound of

ol a,(1) Sio£1 )i, LI AN TRdlacture, o, 3 miearen, Lor,iis, 1 aten

a-vis the benzodiazepine part of the molecule.

In another embodiment, the present invention provides the
compounds of formula (Ic), wherein Rs 1is selected from
15 hydrogen, hydroxyl, halogen, Ci_gsalkoxy, or Ci-galkyl; in
particular Rs is selected from hydrogen, hydroxyl, halogen,
or methoxy; more in particular Rs 1is hydrogen. In a
particular embodiment said Rs substituent is at position 4
or 5 of said phenylamide.
20
In another embodiment, the present invention provides the

compounds of formula (Ic), wherein Rg is phenyl.

As will be apparent to the skilled artisan, and evident from
25  the exemplified compounds hereinafter, none o0of the
aforementioned embodiments of the compounds of formula (Ic)
should be considered in isolation. Further embodiments of
the present invention include voluntary combinations of any
one of the aforementioned embodiments.
30
Hence in a further embodiment the present invention provides

those compounds of formula (Ic) wherein one or more of the



The present invention further provides a nethod of treatnment of a
vasopressin V2 receptor nedi ated disorder, said nethod conprising

adm ni st ewDng1t36@4subj ect in need thereof, a therapeut PCaiHPgo16f064d1 | ve
anount of a conpound of formula 25(1) or (lc); or a conposition conprising
a conmpound of formula (I) or (lc). Methods of preparation The conpounds
of this invention nmay be prepared in geperal 30 by nmethods such as those
depicted in the general schenes bel ow, and the preparative exanpl es that
follow WD 2011/ 036204PCT/ EP2010/ 064044 -19- Schene 1 1-12N, "COCH nr,
2. 1.-Tall afécl@eity -dedtAil€eions apply:

*+ n is 1 and Rs is selected from hydrogen, halogen,or C;-
¢alkyl; in particular n is 1 and R; is selected from
hydrogen, halogen or methyl; more in particular n is

5 1 and R; is hydrogen; even more in particular n is 0.

+ Ry is selected from hydrogen, hydroxyl, halogen, Ci-
salkoxy,orCi_salkyl; in particular R, is selected from
hydroxyl, halogen, methyl or methoxy; more in
particular R; is halogen; even more in particular Ry

10 is chloro. As is evident from the examples
hereinafter, in a particular embodiment of the
present invention said Ry substituent is at the ortho
position vis-a-vis the benzodiazepine part of the
molecule.

15 *+ Ry is selected from hydrogen, hydroxyl, halogen, Ci-
salkoxy,orCi_salkyl; in particular Rs is selected from
hydrogen, hydroxyl, halogen, or methoxy; more in
particular Rs is hydrogen. In a particular embodiment
said Rs substituent is at position 4 or 5 of said

20 phenylamide.

* Ry is phenyl.

The present invention further provides a composition
comprising a compound of formula (I) or (Ic) suitable for

25 use as a vasopressin receptor antagonist.

The present invention further provides a compound of formula
(I) or (Ic); or a composition comprising a compound of
formula (I) or (Ic); for use as a medicine.

30
The present invention further provides a compound of formula

(I) or (Ic); or a composition comprising a compound of



ii, ---..(F13)n--"----" wu...,-/ Floductron Hr4 ----' PG --11\ 8 /2 HN -
Prof eafon
WO 2011/036204 PCT/EP2010/064044

-18-

formula (I) or (Ic); for use 1in the treatment of a
vasopressin V2 receptor mediated disorder; in particular
said vasopressin V2 receptor mediated disorder is selected
from the group consisting of hypertension, hyponatremia,
5 congestive heart failure, cardiac insufficiency, coronary
vasospasm, cardiac ischemia, liver cirrhosis, renal
vasogspasm, renal failure, diabetic nephropathy, polycystic
kidney disease, cerebral edema and ischemia, stroke,
thrombosis, and water retention.
10
Preferably, the V2 receptor mediated disorder is selected
from Thypertension, congestive heart failure, cardiac

insufficiency, and hyponatremia.

15 The present invention further provides the use of a compound
of formula (I) or (Ic); or a composition comprising a
compound of formula (I) or (Ic); in the manufacture of a
medicament for the treatment of a vasopressin V2 receptor

mediated disorder.

20
The present invention further provides a method of treatment
of a vasopressin V2 receptor mediated disorder, said method
comprising administering to a subject in need thereof, a
therapeutically effective amount of a compound of formula
25 (I) or (Ic); or a composition comprising a compound of

formula (I) or (Ic).

Methods of preparation
The compounds of this invention may be prepared in general
30 by methods such as those depicted in the general schemes

below, and the preparative examples that follow.



2. 1-x3r5raie.czturi 5 Schene / provides a general synthesis schene for the
conpounds of the present invention. Since this schene is an illustration
wher eby iwbenm#dsrmtte and target compounds of 10 the pre®EmEPAEY/0HMI4
prepared, the invention should not be construed as being limted by the
chem cal reactions and conditions expressed. The preparation of the various
starting materials used in the schenme ig.well within the skill of persons
versed in the art. 15 WD 2011/ 036204PCT/ EP2010/ 064044 -20- reported in the
scientific literature) nmay be condensed with an appropriate amno acid (1.)
conprising the R2 substituent of the conpounds of the present invention,
under basic conditions with heat. Subsequent addition of L-tartaric acid 5
wi th continued heating provides R2 stf8EP€uted benzodi azepi ne-di ones. One
versed in the art will recognize that depending on the stereochem stry of
the amno acid (1.) conpounds of Schene 1 and of the present invention can
be synthesized with the opposite sﬂ@%?eﬁﬁ@nistry. I0 The thus obtained R2
substituted benzodi azepi ne- di bnes may,/be reduceesinthe presence of a
hydri de source such a§mf£1ﬁTUdWaluninﬂnkhydmwd%-Q{ t he-ki ke in anhydrous
et her sol vent and subseqtig) Lprgohe@@e@mmﬁth ar”appkopri ate amno 15
protecting group (PG . At this stage, the available ami no group may be
acylated with a conpound as presented. Subsequent renoval of the am no
protecting group (PG by conventional methods gives conpgunds that stil

needs to be functionalized wtf-the Rl substituent-.as~dgfined herein.
% i %
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2. Deprlecton

Scheme 1 provides a general synthesis scheme for the
compounds of the present invention. Since this scheme is an
illustration whereby intermediate and target compounds of
10 the present may be prepared, the invention should not be
construed as being limited by the chemical reactions and
conditions expressed. The preparation of the wvarious
starting materials used in the scheme is well within the
skill of persons versed in the art.
15
In Scheme 1, an R; -substituted isatoic anhydride of formula

(available either commercially or prepared by protocols



20 For exanple, R1 may be installed via sulfonylation, acylation, or
reductive am nation. Therapeutic application 25 In a further enbodi nent the
present iwoentvssopr ovi des the compounds of formula (1) PCTIERRQ10(0649%4 oOF
(lc) for use as a nedicine; in particular for use in the treatnent of
vasopressin receptor nedi ated di sorders, such as for exanple 30
hypertensi on, hyponatreni a, congestive jyeart failure, cardiac

i nsufficiency, coronary vasospasm cardiac ischema, liver cirrhosis, rena
vasospasm renal failure, diabetic WO 2011/ 036204PCT/ EP2010/ 064044 -21-
nephr opat hyrepotyeysii echki doeyndi seasei teesebral wgene anddeschenmvarh
stroke, thronbosis, and water retention. As shown in the exanples
herelnafterant%ﬂ?ﬁﬁ§ﬁﬁéﬁﬁﬂ§ﬂBF“iﬁ€l§-6Fe%eﬁPmPﬁ%%h?9oﬁh%ﬂ%?EHP?F&GP@P

usef ul as vasORMRSSEINYIL QS ERIOr t ABT agQNistS andeac¢ondi QQH’eﬂJSSBEEc' n the
treatment of vasopressin V2 receptor nediated disorders. It is thus

conditions with heat. Subsequent addition of L-tartaric acid
5 with continued heating provides Ry substituted
benzodiazepine-diones. One versed in the art will recognize
that depending on the stereochemistry of the amino acid (1.)
compounds of Scheme 1 and of the present invention can be
synthesized with the opposite stereochemistry.
10
The thus obtained R; substituted benzodiazepine-diones may
be reduced in the presence of a hydride source such as
lithium aluminum hydride or the like in anhydrous ether
solvent and subsequently protected with an appropriate amino
15 protecting group (PG). At this stage, the available amino
group may be acylated with a compound as presented.
Subsequent removal of the amino protecting group (PG) by
conventional methods gives compounds that still needs to be
functionalized with the R; substituent as defined herein.
20 For example, R may be installed wvia sulfonylation,

acylation, or reductive amination.

Therapeutic application
25
In a further embodiment the present invention provides the
compounds of formula (I), (Ia), (Ib), or (Ic) for use as a
medicine; 1in particular for wuse 1in the treatment of
vasopressin receptor mediated disorders, such as for example
30 hypertension, hyponatremia, congestive heart failure,
cardiac insufficiency, coronary vasospasm, cardiac ischemia,

liver cirrhosis, renal vasospasm, renal failure, diabetic



an object of the present invention to provide the use of the conmpounds as
defined herein in the manufacture of a 10 nmedi canent for the treatnent,
anel i or atworzoaro3paogvent i on of vasopressin V2 receptor mediraredodsees der ,
including but not limted to hypertension, hyponatrem a, congestive heart
failure, cardiac insufficiency, coronary vasospasm cardiac ischema, liver
cirrhosis, renal vasospasm renal failue, 15 diabetic nephropathy,

pol ycystic kidney di sease, cerebral edema and ischem a, stroke, thronbosis,
and water retention. In view of the utility of the conmpounds according to
the inventimephihesenhys pooyededi @ nethod fiosctbe, t ceathenl efie2 and
animal, for exanple, a mammal including humans, suffering from vasopressin
V2 recept orl Bt ad YFSofder SETARPEH conPrf se’tAtnTAFSt et Py an effective
anount of a conpound according to the present invention. 25

Sai dret hodconpri si ngt hesystem cortopi cal adm nistration of an effective
anount of aAtosipoundiacthedéngnpbeshkeraveation, tbeanpmmbsndisnctudhag
humans. fective amount OQf%JT)

5 ..p ghg €f1 Ve I € eﬂﬂgyﬁp ]forngla %ngﬁgka%Z
30(1b) > orP{SFCRE) T REESr i Thg' to A pitesent’ idhnventi 61, Vars
2011/ 036204P£3éEP20 I 1AM 4 +22nd accordingly useful in the treatment
of vasopressin V2 receptor mediated disorders. It is thus
an object of the present invention to provide the use of the
compounds as defined herein in the manufacture of a
10 medicament for the treatment, amelioration or prevention of
vasopressin V2 receptor mediated disorder, including but not
limited to hypertension, hyponatremia, congestive heart
failure, cardiac insufficiency, coronary vasospasm, cardiac
ischemia, liver cirrhosis, renal vasospasm, renal failure,
15 diabetic nephropathy, polycystic kidney disease, cerebral

edema and ischemia, stroke, thrombosis, and water retention.

In view of the utility of the compounds according to the
invention, there is provided a method for the treatment of
20 an animal, for example, a mammal including humans, suffering
from wvasopressin V2 receptor mediated disorders, which
comprises administering an effective amount of a compound

according to the present invention.

25 Said method comprising the systemic or topical
administration of an effective amount of a compound

according to the invention, to animals, including humans.

The effective amount of a compound of formula (I), (Ia),
30 (Ib), or (Ic) according to the present invention, also
referred to here as the active ingredient, which is required

to achieve a therapeutical effect will, of course, vary with



the particular conpound, the route of admnistration, the age and condition
of the recipient, and the particular disorder or disease being treated. A
person ofwordimesie4skill in the art can easily determ neCarcrappiooas at e
dose of 5 conpounds of the invention to adm nister to a subject w thout
undue experinentation. Typically, a physician will determ ne the actual
dosage that wll be nost suitable for amp.individual subject based upon a
variety of factors including the activity of the specific conpound

enpl oyed, 10 the netabolic stability and | ength of action of the conpound,

t he age, boelye webgbt cugjenecahpbeabt hthédi etoutwder andminht®todtion, the

adm nistration, rate of excretion, drug conbination, the severity of the
particul ar 8dhdiiConCORAYt AR iHdi FRaudleUrd&goi ng EhdripyPeT6 Bt 8Fmi ne a
sui tabl e 15500seyc1 he Physigian Beixet Qridnadan goukd sstards dgsgsngtya
vasopressi n receptor antagoni st of the present invention at |evels |Ower
than that regulled ithcordér cho aehi éyede herness raad adpercapeudttiec defskectt and
gradualhy i ncrease.t he oigge until, the esirsd.etf%ct is achieved. This is
consi dered TR withi i Ehe SKFTTOF e aFfTEaR Shd bhe Gan“PéiFEw t he
exi sting |ivetabut euddud@ spestinenagensint ordeteaning epphimhicdesi Rgl11A

sui tabl e dailg dose woul d range from0.01 ng/ kg to 300 ng/ kg body wei ght,
in particul @t¢¥FBR®, Bhapgrkgitd B002AY/ kg2 bodyl hePghtoshopBIFALpar £PEUl ar
from1,0 ng/{kg it0y:3,: dy, Lgh t r al so
i ncl ude adné%ig%g?sﬁgh%ﬁéngéggﬁggiﬁa%%%?eﬁgxﬁhng ?g%?%%%§o$ﬁig?agg§§§ne and
four intakesnpeudday. thheadaiivytgosd dfhaa fdwrnbceutospbuconposildbiyed, of the

30 present jinventio y be varied over i de ran from.about 0.1 to
20, 000 1. peFe adUt t MR geratii -t ovihr e tood tui FEL3C8r eP4b] b Be i n
the range ofohp&mma@potie 1la§o, abosl &e¥V6h2014£036204RET1 ER2040L064P44e- 23-

, 000 ng per adult human per day. For oral admnistration, the conpositions
are preferadly pEovededt i nadheni dfrrbiotabl 885cconfai AkAgSDIeN, 0d5Ug]. O,

2.9 20 10ofhi A2 Do 25 0o 90y 0y i d000s 1ofe SO0 ; 220N A0 BLY, | ghAms of

the 5 active I ngredi ent e synpt onaf'i justnent o oSage to the
subj ect to tectirdteddudn efidectoveganbantppf Theddteagmisecoadenatebye

supplied at _a dosage |evel of from about 0. 01 ngy/kg/day to about 300
mg/ kg/ diy. PaT¢ic %r?@YS%ﬁéa?aﬂﬁeV?EeF%6ﬂFéﬁ%u$g@E§ FBgﬁBoﬁPS§§OO fkg of

body 10 weightopeLsday; & oF & Paldd e @ard ¢y s @reabout i 1,@ntooabgut 3.0
mg/ kg of body wei ght per day. The conpounds may be admi nistered on a
regi nen of leveld twes perardayhaOptrienmll réosaigesordebe tadm i stes edhfmy be

readily det&ég}ng1;ng%xﬁﬂgﬁge%%%%Eegnhqg}gqu{fy fgg%égéé t%%réogggg the
until the desired effect is achieved. This is considered to
20 be within the skill of the artisan and one can review the
existing literature on a specific agent to determine optimal
dosing. A suitable daily dose would range from 0.01 mg/kg to
300 mg/kg body weight, in particular from 0,5 mg/kg to 5,0
mg/kg body weight, more in particular from 1,0 mg/kg to 3,0
25 mg/kg body weight. A method of treatment may also include
administering the active ingredient on a regimen of between

one and four intakes per day.

The daily dose of a pharmaceutical composition of the
30 present invention may be varied over a wide range from about
0.1 to 20,000 mg per adult human per day, however the dose
will preferably be in the range of from about 1 to about 1



particul ar conmpound used, the node of adm nistration, the strength of the
preparation, and the advancenent of the disease condition. In addition,
factors aweaeilaBem4wi t h the particul ar subject being treara&®2o0ioncioudi ng
subj ect age, 20 weight, diet and tinme of adm nistration, will result in the
need to adjust the dose to an appropriate therapeutic |evel. As another
aspect of the present invention a conbipgtion of a vasopressin receptor
ant agoni st with another agent used in 25 the treatnent of vasopressin
receptor nedi ated disorders is envisaged, in particular the conbination of
vasopr essi n, ( @cepyopeantdgoni $tusaw tderdiduel iESri Srehviedagedstration,
Diuretics are comonly used in the treatnent of hypertension 30 and
nmanagement o€ e§OMRCSSGERNEs T hPEBAGESPT Ve N t9efp 1n the form of

2011/ 036204PL3T{ EP20101064044- 241 andy pot asshumy Wty the i peeasedoyol ure

of urine.The conbination of a vasopressin receptor antagonist of the

present invent®onSWfh a0di,urlétld,.c 208, oAby bndr eéddesniul]l erdnipwp £ baheal so

provi des an_inproved nethod of _retaining 5 electrolytes or ions in_the
bl ood duSrinagc‘gf‘ﬁ?etli“é]‘r&airheﬁlitstfr%lf [ Y m EE O YuSRePhen® %2 Mehd
dosage to the subject to be treated. An effective amount of

the drug is ordinarily supplied at a dosage level of from
about 0. 01 mg/kg/day to about 300 mg/kg/day. Particularly,
the range 1is from about 0.5 to about 5.0 mg/kg of body
10 weight per day; and more particularly, from about 1.0 to
about 3.0 mg/kg of body weight per day. The compounds may be

administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined
15 by those skilled in the art, and will wvary with the
particular compound used, the mode of administration, the
strength of the preparation, and the advancement of the
disease condition. In addition, factors associated with the
particular subject being treated, including subject age,
20 weight, diet and time of administration, will result in the

need to adjust the dose to an appropriate therapeutic level.

As another aspect of the present invention a combination of
a vasopressin receptor antagonist with another agent used in
25 the treatment of vasopressin receptor mediated disorders is
envisaged, 1in particular the combination of vasopressin

receptor antagonists with diuretics is envisaged.

Diuretics are commonly used in the treatment of hypertension
30 and management of edema, such as with congestive heart
failure. Of significant concern in such treatments is the

loss of ions or electrolytes, particularly including sodium



Anong the diuretic agents useful for the conbination reginens of this
invention are thiazide and related 10 sul fonam de diuretics

bendr of | twet2hilzBsmwe, benzt hi azi de, PCT/EP2010/064044

chl or ot hi azi de, chl ort hal i done, cycl ot hi azi de, hydrochl orot hi azi de,

hydr of | unet hi azi de, i ndapam de, nethyl cl ot hi azi de, netol azone,

pol yt hi azi de, qui nethazone and thrichl oggret hi azi de. Al so useful are

pot assi um sparing 15 diuretics, such as amloride, spironol actone and
trianterene. Anong the nore preferred diuretics for use with this invention
are the Loopndi ppebksesumsuchi s buaetianirdesecet hachym coaciud,inet.hacrynat e
sodi um and furosem de (sold under the Lasix0 tradenane, Hoechst Nhrlon
Roussel ) . TR tr 2t Pds heVEFRPARESKROWE TP tHe aFt24AA1Ean e ©

admi ni ster e&ré@eﬁ@eﬁ@é@w&n apd. At 5t ey copeenprat| bQH_‘§ KH@%a'stt B?1ﬁét
Wiile it is possible for the actlve ingredient to be 25 adm ni stered al one,

it is prefefbble b@tpﬁékﬂntprbvaéea conposptéord Peahwaceut i cakaining
conp03|%!ons 30 It.is also an oé;ect of éﬁe pr sent invention toﬁgrOV|de a
S

conposi tJ on %%ﬁ%??sY% a Vasopressi n*¥ec&pfor ° (1agoﬁ?s¥ B d8fPhedtc

her ei nbef orgimswi ¢@bleid®r use in treating and/or WO
2011/ 036204PCT/ EP2010/ 064044 -25- preventing vasopressin receptor nedi ated
di seases in a subject in need thereof. The pharnaceutical conpositions of

the prese”tz?ﬂm&’{ ntipn can, e prepared byany Known @f .ot gg&%ﬁgtgggectlve

met hod for | at1 ng or nanufacturlng the sel ected produ rm Met hods
of formul at regipdhas nactut tlocas Can@Btiomnsahavetheenldescanbedrehanaderous

publlcatlons ch as_ Pharmaceutica Dosa For Tabl et ond d|t|on
Pt Seqthnd EXRIBIES 1 GUVTIEIS 18 SRt Sty Leaher oCBE TAr A0 180
Phar”HCGUtl@@ioE@@@Q&zf@éﬁE- Pare@h@b@th&@ﬂﬁ@ﬁélons Vbb96E§tﬁ18z1@6|ted by
Avis et al; and Pharnmaceutical Dosage Forns: Disperse Systens. Volunmes 1-2,

edited by L¢E%@@%@h0@@t%}azb@%4|sheHY@?Oﬂbﬁ@@FhE%Rk@?g I ncinfipppmégaring a
phar naceutlrg?lh%?cfggppgﬂ&gn ok %ﬁ%z@‘}% 1”520 ' ”qh?ﬂ%hﬂa%ﬁ@ge

formfor ora opi cal  and parenteral tion, any-o e usual
phar maceut i eadl tedi ah borexch piendls. nnysbeueeﬁhbyaﬂe Eotaexanmkeparlng

vasopreSS|n receptor nodul ators can be fornul ated along i th common
eXC|p|eH&s H?¥% h?%’ Orsuc as amiloride, spiroholactone and

triamterene. Among the more preferred diuretics for use with
this invention are the Loop diuretics, such as bumetanide,
ethacrynic acid, ethacrynate sodium, and furosemide (sold
under the Lasix® tradename, Hoechst Marion Roussel). The
20 diuretics herein are known in the art and can be
administered in the fashion and at the concentrations known

in the art.

While it is possible for the active ingredient to be
25 administered alone, it is preferable to present it as a

composition.
Pharmaceutical compositions
30 It is also an object of the present invention to provide a

composition comprising a vasopressin receptor antagonist as

defined hereinbefore, suitable for use in treating and/or



20 carriers, and forned into oral tablets, capsules, sprays, nouth washes,
| ozenges, treated substrates (e. g., oral or topical swabs, pads, or

di sposablwp 20ar3aiogest i bl e substrate treated with the cecpoePRevon®4of the
present invention); oral liquids (e. g., suspensions, solutions,

enul sions), 25 powders, or any other suitable dosage form Suitable
pharmaceutically acceptable carriers arg.well known in the art.
Descriptions of sone of these pharmaceutically acceptable carriers may be
found in The Handbook of 30 Pharnaceutical Excipients, published by the
Aneri can PhareaecetingalvaAssaciatiron randptthe Phadbacedt i CiadesSoed etiyn ob G eat
Britain. Non-limting exanples of suitable WD 2011/ 036204PCT/ EP2010/ 064044
-26- exci pi 8MseCHi tuented Brere@triers include: fillers and extenders such
as starch, sugars, mannitol, and silicic derivatives; binding agents such
as carboxynet hyl cellul ose and other cellul ose derivatives, alginates,

gel ati n, anBh® giodymaasudt pyaloldoders;t tioinst afi Zhe g mfentts isweh tasngbyoer ol ;
disinte%ratin%%a ents.such_as galciun1ca£gonate ang sogiun1bi%§r§ogate;
agents for Petardrhg Ui sLofiYi GhOLUcRT a8 ar 4t FFn" T Fesbr pri BfiCakcel 8Fat or s
such as quaferhar ¥t andorirumeenpoundsingurdrcesatttvedagaeid suchoas. acet yl
10 al cohol, glycerol nonostearate; adsorptive carriers such as kaolin and
bent oni te ;MeEreierst SedHvas tpropyherBaghycoraandC P gt taProHEIVE RRED

| ubri cant's GUCh.B5c48LE, HGALELUT ang TRnEsUm Staar Al epnandasehidea
g t

pol yet hyl ycol s. 15 The conpounds according to the invention can a%so be
formul at ed ssaye iasnor TsdllattisonsetondcoavendtentReorialedddmdnEgpratiedn or as
sol utions opriate for parenteral admnistratjon, for instance.b

nt v amuBeul 91 EGBout oot broi it aver6ee Pout es. HAddi EPORRRF L HE!
vasopr essi np@daseoepingd : icRHbitkazs Aegiahsoonel | vsuihed for, forimdabion as
a sustained or prolon%gd rel ease dosage forns, including dosage forns that

rel ease actVesi rijr edilént abAl yPlorrpreterabty P rar tiogulSdr paFpeshet he
intestinal {racl spr%frrﬁgé ylQi’?reéf‘t%ﬁéﬁgdﬁge%mﬂég' QEggg;pSEgggs%dt' e

to 25 further enhance eftrectiveness. oati ngs, envel opes,

protective it riaesel n Bidtedosdge: f orins mpayrhe imgdea f phaexanpheickiom

pol ynmeri c substances or xes well known in the haEnacegtical arts. 30
o]

Met hods!of - PPBRAT T hEOE hd5 et ForitiFatT bns"TREFtidR the' SEEA0FCBFPRGTAG™ nt o
aSSPC'at'0”f&9”?9§1$'66§&é51Qﬂﬁigﬁﬁﬁ%&%r%ﬂV%@hh%ﬂé@f%ﬁi%%e Garr ber caad,
optionally, one or nore WO 2011/ 036204PCT/ EP2010/ 064044 -27-
usual pharmaceutical media or excipients may be employed.
For example, vasopressin receptor modulators can be
formulated along with common excipients, diluents, or
20 carriers, and formed into oral tablets, capsules, sprays,
mouth washes, lozenges, treated substrates (e. g., oral or
topical swabs, pads, or disposable, non-digestible substrate
treated with the compositions of the present invention);

oral liquids (e. g., suspensions, solutions, emulsions),

25 powders, or any other suitable dosage form.

Suitable pharmaceutically acceptable carriers are well known
in the art. Descriptions of some of these pharmaceutically
acceptable carriers may be found in The Handbook of
30 Pharmaceutical Excipients, published by the American
Pharmaceutical Association and the Pharmaceutical Society of

Great Britain. Non-limiting examples of suitable



accessory ingredients. In general, the formul ations are prepared by
uniformy and intimately bringing into association agents with liquid
carriers,wonofi/a3edoy di vi ded solid carriers, or both, an@&Crhen)10i064044
necessary, shaping the 5 product. The pharnmaceutical conpositions herein
will contain, per dosage unit, e.g., tablet, capsule, powder, injection,

t easpoonful and the |ike, an anobunt of jdie active ingredient 10 necessary
to deliver an effective dose as descri bed above. The therapeutically
effective anmount of the conpounds of Formula (1) exenplified in such a

met hod i s feompbouts 0. O Imghkg/, daynd 0 calaute r:300i ngl kgédayei IRasrtd caharly,
the range is fromabout 0.5 to about 5.0 ng/kg of body_ weight per day; 15
and nore paftFeUferfy SUCPomabsherEie 1ot 32D AGPkg Gt bodylweight per
day. The cogpounds: gy, %@&m@'aﬁf&{t@ OR1A LPLBR el ntl 0 deliNRS REr
day. Preferably, for the nethod of treating vascul ar resiStance di sorders
descri bed i@andhetpeesearllinvert i darusihgvany oflatihe tesnpormidst as, defitned 20
herein, the dosage formwll contai.n a pharnmaceutically.acceptable carrier
Cont &l hi‘ng Bol LEE” hHSthS 5 (S "BHE 00 LS e oy G S Ay DABGHEE t o 50
nmg, of the goaPOLAEH ety Nayebes conshi fut edltnte aaybboatrsahtiabbaifiar the
node of adm nistration selected. The dosages, however, may be varied 25
dependi ng UPBPREPRNF QUi rEFRINES off Athe JFAGITEHTY, ChéSSeVériony 6HCHheds
condi tion i ate 1e_CO [ e ed..Th i ther
daily adniﬂ?%?%g%{ﬁh o?egggF%ggpioggggggggﬁgq%ayqﬁgginp %ye nggrggrg

For mul at i onsmsom t@abl eohppuodal sdmfrcst ratt ove mayebesi mude doracetyl

capsul es, cachets, pills, tablets, |ozenges (usi a flavored basis,

atal |y Ut Sue Gh SEHE 5 P LT A 1 200 S0 T/ G362 04REFPERDO EOF 664044
- 28- powdersao Of @MUHEHer@ordS e ; SOhUti BRs 05 udh SUS RARY AR gakcaqueays or
nonaqueous liquid, or as an oil-in-water or water-in-oil |iquid emnulsion,
or as an el¢&iyloplephgp, cfndslphsiFrpnes (Ewsimgaanterert urgyehdas
gelatin an [ cr . ACACH C ining a

pr edet er m gnéagglgérr%ﬁﬁﬁ %fe%asﬁ ] e%?gcgﬁgﬁgi ??%%%%%?e@ygg%h active

i ngredi ent. Conpositions of the present invention may al so be adm ni stered
as a bolus, electuary, or paste. 10 In solid dosage fornms for oral

adni ni st at1'oh (Qﬁﬂﬁ§%Q§% 1%93@59§P9piFP§,tﬁ?ag€€§,n%ﬁ%ﬂeﬁ§¥lg@zﬁﬁle@eand
the like), thensubiegt composktion ds mixed iwnkh e QodBent oral |
pharmaceutical ly acceptable carriers, such as sodiumcitrate or dical cium
phosphat e, @#diorsanytotnthe b6l lsodivigonEl)adisrdnliars ber ereendersalsuch
as StarChesaﬁkﬁgigfﬁatfgﬁfo S glcose, B“BEEEEgﬁuF%ﬂﬁé%r éhkbckgnSShg; (2)
bi nders, such as,” for exahple, car oxyneﬁhy celTurose, “al grnates, "gelratin,
pol yvi nyl pyfrolihdeaeensuer osevard/.or mbac aing13)y huneleé ant’asopuebsas
glycerol; (4) disintegrating agents, 20 such as agar-agar, cal cium

car bonate, Potekoort gfélp@b%%r%taa]?@ctﬁls_é% gictilc Sacit@d dert aPATSIPéares and
sodi um car bonatei 46 Bhasutp M 64y di-ng.agents,s suche asnpar ahkiNgi68)
absorption accelerators, such as quaternary amoni'um conpounds; (7) wetting
agents, suctoasgefofoexranpteatacety¢a2s abhcohot andogegcendl nphystear ate;
(8) absorbents, such as kaolin and bentonite clay; (9)_lubricants uch a
ol oo ol oi U EE BRI BY o maoru o Star BRBE 841 ol VET Y1 SRe B 9EDI 5.
sodi um | aurytesetfial ¢, oadd ghxéutesdéhieseoproantdgédOpeeobor bAgragents, in
the case of capsules, tablets and 30 pills, the conpositions nmay al so

conpri s® buf fErieg A Sol 9 coHsosT 1 iTos Cor tansism Far et $pESmay &l so be
enpl oyed as,fiilers,dn,s0ffcand;hacdti lded gelabif Grpsubes,¥gkngsgych

example, from polymeric substances or waxes well known in

the pharmaceutical arts.

30 Methods of preparing these formulations include the step of
bringing into association compositions of the present

invention with the carrier and, optionally, one or more



WD 2011/ 036204PCT/ EP2010/ 064044 -29- excipients as |lactose or m |k sugars,
as well as high nol ecul ar wei ght polyethylene glycols and the |like. A

t abl et mayohkeiwvmam®4by conpression or nol di ng, optional | PCH/BRR410/0640e4 Or nore
accessory ingredients. Conpressed tablets may be prepared using binder (for
exanpl e, gelatin or hydroxypropyl nethyl cellul ose), lubricant, inert

di l uent, preservative, disintegrant (foysexanple, sodiumstarch glycol ate
or cross-linked sodi um carboxynet hyl cellul ose), 10 surface-active or

di spersing agent. Mol ded tablets may be nmade by nolding in a suitable
machi ne a nax¢es €oof ﬁﬁ@ﬁﬁﬂﬂdﬁ&sCOD@O@dﬂdﬂaﬂnﬂShéﬂ&%ﬂMdﬂaﬁﬂbdmeakeliquid
di l uent. Tabl ets, and ot her solid dosage fornms, such as dragees, capsules,
pills and PEPRAERd Ry oﬁFPdnai]ﬁ’beagéoré&tépaf§l§ked%?%ﬁﬂ%ﬁqh éB Pi ngs

and She"51a§§&@1§§1§@t§§é§t§0@$tﬂg§1§”9doégﬁ£189§t'BQSfMﬁéhyKBQW@de the
pharmaceutical -fornulating art. Liquid dosage forns for oral adm nistration

include 20 phardreveutica | yraboept abhé eneh siohsiearssegenulssippnsg the
solutlon§ suspensi ons, syrups and elixirs. In addition to the subject
conposi t |onp e quU|d dosage forns may contain inert diluents comonly
used in the art, such as, for exanple, water or other solvents,

sol ubilizin agents and 25 enul siflers, such as ethyl al cohol, isopropyl
al cohol , et PRPBBASES L 16RRy |COIRATE. Ohen2F S Al cHRAL, BEHZAD beR2bat e,

propyl ene ghycole ]urr?itDUt ¥l gne gL y5oLy Old 5 ik pan%'w%i wlar, 182%&998%,90'

groundnut, corn, germ ‘oliv castor and sesane oi I's), gl'ycer
tetrahydrofu$q$pa¢nb@bkwubdﬂyeﬂhybenenaﬂn@mwtoi&tamdatauN¢ acpgdegstetrs of

sorbitaﬂ) and m xtures tge% ﬁgll£0362 4PCT/EP§%10/064§44 - 30-
Suspensilons ST R° ALY t FOn ¢ 1YRB SUbFEEECLORPOSPEF oS HEFCEORES AP8USpendi ng
agents as, fi08 exampbeutethoxyl atreddisost eafyhn@l eehalks pehyoxyet hykene
sor bi t ol and sorbitan esters, mcrocrystalline cellulose, alumnum

met ahydr oxi derm&l dehnt brﬁ%@np]ab%lre%glar A tor agadast /S amarnpkpures - Pher eof |
mg/kg/day to about 300 mg/kg/day. Particularly, the range is

from about 0.5 to about 5.0 mg/kg of body weight per day;
15 and more particularly, from about 1.0 to about 3.0 mg/kg of
body weight per day. The compounds may be administered on a
regimen of 1 to 4 times per day. Preferably, for the method
of treating vascular resistance disorders described in the
present invention using any of the compounds as defined
20 herein, the dosage form will contain a pharmaceutically
acceptable carrier containing between about 0.01 mg and 100
mg, more preferably about 5 to 50 mg, of the compound, and
may be constituted into any form suitable for the mode of
administration selected. The dosages, however, may be varied
25 depending upon the requirement of the patients, the severity
of the condition being treated and the compound being
employed. The use of either daily administration or post-

periodic dosing may be employed.

30 Formulations suitable for oral administration may be in the
form of capsules, cachets, pills, tablets, lozenges (using a

flavored basis, usually sucrose and acacia or tragacanth),



For nasal adm nistration, the conmpounds according to the invention may be
di ssol ved in a physiologically acceptabl e pharmaceutical carrier and

adm ni st ewedoam3e2ogol uti on or 10 spray. Illustrative of PSUiEPaM0®64044
pharmaceutical carriers are water, saline, and agueous al coholic sol utions.
The pharnmaceutical carrier may al so contain preservatives, buffers, or
other material suitable for such a dosagg form 15 For inhal ation therapy,
t he conpounds according to the invention can be incorporated into an
aqueous al coholic solution containing a fluorinated hydrocarbon propel | ant
and packagesowdtos a2 guahabke, adm aisstar atdlont idevice asskoposmsiont he ant. 20
Phar maceutical conpositions of this invention suitable for parenteral

adni ni st r at F YR LOPPLIts N ANRUBFREE doipdsirti B8R idF ceibitiatiidh WAt ofé or

nor e pharnaﬁé%gfﬁﬁﬁlyllaff&@i@béﬁu§é§6h|eo£59é09hce§9H§9U§r05 pQp; agueous
sol utions, 25 dispersions, suspensions or enul sions, or sterile powder s

whi ch may besreesnstlilegt etis mo snerinert n]oest%abl@@ol EIBI oresl aorirdi spér si ons
j ust prlor tﬁyuse whi ch nag cont ai n gnt|OX|da ts ers bacterlostats
sol ut es “whi ShYTentidr tRe foOrRLTati offsot oAl e the%‘ﬁ% bF3Bac o e ©

i ntended 30pregdpéeiined SusPENt NG Gudjkicekeninpe sagerts theWoof as an

2011/ 036204PCT/ EP2010/ 064044 -31- nmay be enployed in the pharnaceuti cal
conposi t i ondC B Ve e JHRART fon GoRPIOGde 1watseP %@%éﬁkﬂSe%ﬂﬂ%ﬁﬂ@§te§@cﬁa§s

gl ycerol . PLOOY E0S GhyGPLec POLYEL W1 E0R, O] YEOLo L BNM L N [h k8 and

sui tabl e m xtures t ereo veget abl e 0| such as olive 5 " and
|njectable organi c esters, such as ethyl oleate Proper fIU|d|ty may be

mai nt ai for xgn&i e use of %pﬂﬁln mat er i ch aslIeC|th|n
by the Nt niBnGRLCoPTHEY ot Pod Bar fliie STZU TR TG dhsdoopo
di sper si onsg z@ngc by ﬁb@l§$ed95g§@éta®b@@b&s, granules and the 1like),
the subject composition 1is mixed with one or more
pharmaceutically acceptable carriers, such as sodium citrate
or dicalcium phosphate, and/or any of the following: (1)
15 fillers or extenders, such as starches, lactose, sucrose,
glucose, mannitol, and/or silicic acid; (2) binders, such
as, for example, carboxymethylcellulose, alginates, gelatin,
polyvinyl pyrrolidone, sucrose and/or acacia; (3)
humectants, such as glycerol; (4) disintegrating agents,
20 such as agar-agar, calcium carbonate, potato or tapioca
starch, alginic acid, certain silicates, and sodium
carbonate; (5) solution retarding agents, such as paraffin;
(6) absorption accelerators, such as quaternary ammonium
compounds; (7) wetting agents, such as, for example, acetyl
25 alcohol and glycerol monostearate; (8) absorbents, such as
kaolin and bentonite clay; (9) lubricants, such a talc,
calcium stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate, and mixtures thereof; and
(10) coloring agents, in the case of capsules, tablets and
30 pills, the compositions may also comprise buffering agents.
Solid compositions of a similar type may also be employed as

fillers in soft and hard-filled gelatin capsules using such



10 This invention will be better understood by reference to the
Experinental Details that follow, but those skilled in the art will readily
appr eci atwothato3tivese are only 15 illustrative of the i RCEMPR@N/ 06444
described nore fully in the clains that follow thereafter. Additionally,

t hroughout this application, various publications are cited. The disclosure
of these publications is hereby incorpogjqated by reference into this
application to describe 20 nore fully the state of the art to which this
invention pertains. W) 2011/036204PCT/ EP2010/ 064044 -32- EXAMPLES A. In
Vitro assayebc#oients g roaeecsgbicranimivasopi®sss N mecepédl higndhnghassay
The in vitro inhibition of AVP receptor binding was_assessed by using

r econbi nant™ptREn 34 av ot INE ?%%%%E%ﬁl%ﬁ%p%&%f?g%sa%%r?@%dl%?%n1the
menbranes of transfected CHO cells. 10 Conpounds were assessed for their
ability to displace [3H - arginine vasopressin from plasnma nenbrane
prepar ati ons ofbbat dn@HO ¢ raaseebyedovekessinnanal ngydwinth pheiBhadilmg
Assay procedures described in Cotte N, et al. 1998) J. Biql em, 273;
D5465- 3168 b Faharh Bese eroart sSriosastafienths  JoheRar RagoF 2P 1505

1463- 1470; My chhear prepeeeporat 86y herieide by (Feterengge1d 1.gblddimmnor
Vasopressin V2 receptor_ binding assa¥ Cel | nmenbrane honogenates (16 pg

prot ei n) areVirexpar ey fppthyl cellulose), lubricant, inert diluent,

preservative, disintegrant (for example, sodium starch
glycolate or cross-linked sodium carboxymethyl cellulose),
10 surface-active or dispersing agent. Molded tablets may be
made by molding in a suitable machine a mixture of the
subject composition moistened with an inert liquid diluent.
Tablets, and other solid dosage forms, such as dragees,
capsules, pills and granules, may optionally be scored or
15 prepared with coatings and shells, such as enteric coatings
and other coatings well known 1in the pharmaceutical-

formulating art.

Ligquid dosage forms for oral administration include
20 pharmaceutically acceptable emulsions, microemulsions,
solutions, suspensions, syrups and elixirs. In addition to
the subject composition, the liquid dosage forms may contain
inert diluents commonly used in the art, such as, for
example, water or other solvents, solubilizing agents and
25 emulsiflers, such as ethyl alcohol, isopropyl alcohol, ethyl
carbonate, ethyl acetate, benzyl alcohol, benzyl benzoate,
propylene glycol, 1,3-butylene glycol, oils (in particular,
cottonseed, groundnut, corn, germ, olive, castor and sesame
oils), glycerol, tetrahydrofuryl alcohol, polyethylene
30 glycols and fatty acid esters of sorbitan, and mixtures

thereof.



20 120 min at 22Cwith 0.3 nM[3H AVP in the absence or presence of the
test conmpound in a buffer containing 50 MM Tris-HCL (pH 7.4), 5 mM MCl12
and 0. 1%WweAasiNspeci fic binding is determned in the pcesPaee/cfo4d pM
AVP. Follow ng incubation, the sanples are filtered rapidly under 25 vacuum
through glass fiber filters (GF/ B, Packard) presoaked with 0.3% PElI and
rinsed three times with ice-cold 50 mMj3fyi s-HCL using a 96-sanple cell
harvester (Unifilter, Packard). The filters are dried then counted for
radioactivity in a scintillation counter (Topcount, Packard) 30 using a
scintill ationssockians, (WhcraagtivitorD, tFPackar dubje¥® composition, may
2011/ 036204PCT/ EP2010/ 064044 -33- A. 1.2. Human Vasqgpressin Via receptor
bi ndi ng assay" €l FRIARAIE WonBgEeRaEese €40 I pFoCaPHE ar 8tRACYbAEEE f or

60 min at 22Cwih 0 3; DM L3t AV oi90&2@1:@9%1@&958£bPE§§eQﬁ8 ob Lheshest
conpound in a buffer containing 50 MM 5 Tris-HCL (pH 7.4), 5 mM MgCl2 and
0. 1% BSA. Newspeei friics iy qudi igp Ji sl idetcerlivded &, n aflhaipreseacehpflr ox pNe AVP.

Fol | ow i bation, th I fil d i, dl y d h h
ol ass 1 her 71 Toat S G PRRKaTH) pF SCtaken w TR OV 5 PEr- an TTHed

three tines with ice-cold 50 M Tris-HCL 10 using a 96-sanpl e cell
harvester (Unifilter, Packard). The filters are dried then counted for
radi oact i vi ¥9F i Aagasciatm i @bt isunt e ( TepEBURES PEaesdRUsihgthe
scintill atiﬁ'vé; ckgai b %'\4;&@%&&5‘1 Qa4 Packapd)si¥hgy2cLed9! CRleptanl
Conmpound(n nr\ﬁ 14 38% v b 2/51 ¥ © 9 eptabe
pharmaceutical carrier and administered as a solution or
10 spray. Illustrative of suitable pharmaceutical carriers are
water, saline, and agueous alcoholic solutions. The
pharmaceutical carrier may also contain preservatives,

buffers, or other material suitable for such a dosage form.

15 For inhalation therapy, the compounds according to the
invention can be incorporated into an aqueous alcoholic
solution containing a fluorinated hydrocarbon propellant and
packaged into a suitable administration device as known in
the art.

20
Pharmaceutical compositions of this invention suitable for
parenteral administration comprise a subject composition in
combination with one or more pharmaceutically- acceptable
sterile isotonic agueous or non-aqueous solutions,

25 dispersions, suspensions or emulsions, or sterile powders
which may be reconstituted into sterile injectable solutions
or dispersions Jjust prior to use, which may contain
antioxidants, buffers, bacteriostats, solutes which render
the formulation isotonic with the blood of the intended

30 recipient or suspending or thickening agents.

Examples of suitable aqueous and non-aqueous carriers which



5,8 16 240 1,9 17 120 19 210 2,5 21 780 19 15 The standard
reference conpound is AVP (V2 receptor binding assay) or

[ d( CH2) 5IWOwen(1IMBsD)- AVP (Vi a receptor binding assay), WRCEEPR&I00eRE€d |in
each experinent at several concentrations to obtain a conpetition curve
from 20 which its 1C50 is cal cul ated.

31-

may be employed in the pharmaceutical compositions of the
invention include water, ethanol, polyols (such as glycerol,
propylene glycol, polyethylene glycol, and the 1like), and
suitable mixtures thereof, vegetable o0ils, such as olive

5 o0il, and injectable organic esters, such as ethyl oleate.
Proper fluidity may be maintained, for example, by the use
of coating materials, such as lecithin, by the maintenance
of the required particle size in the case of dispersions,
and by the use of surfactants.

10

This invention will be better understood by reference to
the Experimental Details that follow, but those skilled in
the art will readily appreciate that these are only
15 illustrative of the invention as described more fully in
the c¢laims that follow thereafter. Additionally,
throughout this application, wvarious publications are
cited. The disclosure of these publications is hereby
incorporated by reference into this application to describe
20 more fully the state of the art to which this invention

pertains.



WO 2011/ 036204PCT/ EP2010/ 064044 -34- A 2. in vitro inhibition of

AVP- i nduced effects in human vasopressin receptors 5 A 2.1. Human V2
recept or wheonaseawl ati on of cAMP was neasured in transPetiEpdoiCiocogel | s
(supra) expressing the human V2 receptor in analogy with the cAMP Assay
procedures described in Cotte N., et 10al.,(1998) J. Biol. Chem,6 273;
29462-29468; which is incorporated herein by reference. A 2.1.1. Human V2
Agoni st Effect The cells are suspended in HBSS buffer (lInvitrogen) 15
conpl emented with 20 nM HEPES 20 (pH 7.4), 0.01% BSA and 500 pM I BMX, then
di stribut edexxmpiegopl ates at a density of 3x103 cells/well and incubated
for 30 mn at 22C in the absence (control) or presence of the test conpound
or the reference agonist. For stinulated control neasurenent, 20 separate
assay wellspcoptain-AYP,at @ final concentration of 1 nM Follow ng

i ncubation,—the ctetts are fysed and the fluorescence acceptor (D2-Iabeled
cAMP) and fl uorescence donor (anti-cAMP antibody | abeled with europium
crypt at are ad@gd.. After 60, mn %t 22C, the.fl uorestceng)e. transfer 25 is
measur ed at’ Abx=337 rhand CREREE26 Cahd” 885 Iin UsT g & T rlélﬁ{lgtgeafsgﬁéfer
(Rubystar, BM3. The cAMP concentration is determ ned by dividing the
signal neasured at 665 nm by that neasured at 620 nm (ratio). The
resul ts ar eT]%%plrféé@édfoaénéléélté@ﬁt OpfAYher R YO BO T eshRSe2E6°TSAM AVP.

by using recombinant human Vi, or V; receptor preparations
derived from the membranes of transfected CHO <cells.
10 Compounds were assessed for their ability to displace [°H]-
arginine vasopressin from plasma membrane preparations of
said CHO transfected cells in analogy with the Binding Assay
procedures described in Cotte N., et al., (1998) J. Biol.
Chem., 273; 29462-29468 and Tahara A., et al., (1998) Brit.
15 J. Pharmacol., 125; 1463-1470; which are incorporated herein

by reference.

A.1.1. Human Vasopressin V., receptor binding assay

Cell membrane homogenates (16 pg protein) are incubated for
20 120 min at 22°C with 0.3 nM [‘H]JAVP in the absence or
presence of the test compound in a buffer containing 50 mM
Tris-HC1 (pH 7.4), 5 mM MgCl, and 0.1% BSA. Nonspecific
binding 1is determined in the presence of 1 uM AVP.
Following incubation, the samples are filtered rapidly under
25 vacuum through glass fiber filters (GF/B, Packard) presoaked
with 0.3% PEI and rinsed three times with ice-cold 50 mM
Tris-HCl wusing a 96-sample cell harvester (Unifilter,
Packard) . The filters are dried then counted for
radicactivity in a scintillation counter (Topcount, Packard)

30 using a scintillation cocktail (Microscint 0, Packard).



WO 2011/ 036204PCT/ EP2010/ 064044 A. 2.1.2. Human V2 Antagoni st Effect The
cells are suspended in HBSS buffer (lnvitrogen) conplenmented with 20 mM
HEPES ( phv®.24)1/0362001% and 500 pM | BMX, then di stri but ed PCi/EPRE0OM0AL es at a
density of 3x103 5 cells/well and preincubated for 5 mn at 22C in the
absence (control) or presence of the test conmpound or the reference
antagoni st. Thereafter, the reference agpnist AVP is added at a final
concentration of 0.03 nM For basal control neasurenents, separate assay
wel I's do not contain AVP. 10 Following 30 mn incubation at 22C, the cells
are |ysed andithe Flueneggencecascepvor reb2oltabelbeddsANPr sang f | uorescence
donor (anti-cAMP anti body | abeled with europiumcryptate) are added. After
60 m n at 2281 thendtaos escensenddansfer s preasungd aat Aextu83feanmrand
Aem=620 and 665 nmusing a 15 mcroplate reader (Rubystar, BM5. The cAWP
concentrati®h S rdetérmhdd by t8i vP df ng!t hé Bighal lreasue edRAC665 AN by

t hat measur 0 10). results_a r : r cent
i bi 1 on o 4T 0RO 1 ESpbnSe T e 003 it AUP. 20 The b ahdard T

ref erence ahtagomist (b8l [adamanbameacesyll, &ad 0.1% BSA. Nonspecific

Et-D Tyr 2, Val4, am nobut yry16] - AVP, ich is tested jn_each ex i ment at
St A cvuce Tl el SASoiv (MR AL A R i /g a4
which its | Gseuvaluenj scgal cuhatied. a2% A w2 r By M By I €688 0% acuum

Intracel lular cal ci um nobilization was nmeasured in CHO cells transfected to
express eitHerohuianlasa feleept bt ste¢sapfay/Ba3oPaakandl ogyeapehedheith
Measur enment , of. | | ul ar + cOo rati.on as descrd L0.Ta a A,
ot al o (1088) " EE T e e gt B b S AR A Y RSy Borat o
WO 201110036204 T4 EPR2036hP6404411 3harvester (Unifilter, Packard). The
filters are dried then counted for radiocactivity in a
scintillation counter (Topcount, Packard) using a

scintillation cocktail (Microscint 0, Packard).

Vlia V2

ICso ICso
Compound (nM) (nM)
14 3800 5,8
16 240 1,9
17 - 120
19 210 2,5
21 780 19

15
The standard reference compound is AVP (V, receptor
binding assay) or [d(CH2)51,Tyr(Me)2]-AVP (V1,4 receptor
binding assay), which is tested in each experiment at
several concentrations to obtain a competition curve from

20 which 1ts ICsy 1s calculated.



herein by reference. A 2.2.1. Hurman Via Agonist Effect 5 The cells are
suspended in DVEM buffer (Invitrogen) conplenented with 0.1%fetal calf
serum theo2digi3siobuted in mcroplates at a density of 2ChxEPooeiols/ wel | .
The fluorescent probe (Cal ciund, Ml ecular Device) mxed with probenicid in
HBSS buffer (Invitrogen) conplenented 10 with 20 mM Hepes (I nvitrogen) (pH
7.4) is then added into each well and eguilibrated with the cells for 60
mn at 37C then 15 min at 22C. Thereafter, the assay plates are positioned
in a mcroplate reader (CellLux, PerkinEl mer) which is used for the
addition of the test conpound, 15 reference agoni st or HBSS buffer (basal
control), and for the nmeasurenents of changes in fluorescence intensity
whi ch varies proportionally to the free cytosolic Ca2+ ion concentration.

For stinul afed control: npasu ot s, AYPA3b-1.pMJcs added.in sepanakg assay
wel I's. 20The results are expressed as a percent of the control response to

1 pM AVP. Av2s@pPes#HumancedemtAns agoni st Ef f ect The cells are suspended in
DVEM bufsf er (lnvitrogen) 25 conplenented with 0.1%fetal calf serum then
distributed in mcroplates at a density of 4.5x104 cells/well. The

fluorescentaprobe fGakei umkeddyecul ar Device) mxed with probenicid in
HBSS buffer (lInvitrogen) conplenmented with 20 mM Hepes (I nvi trogen% ng
7.4) is thehiaddeguiritat3one&dh &Bfi wad BgacHirBFatied widhe tFrete@l F80f or 60

mn at 37C then 15.m0,at (22C. cThereatten, the pssay.plates; ar g,positi oned
in a mcroplat esrgg era?og%%u?)%, P«[gr Ki nEl mer WO CG% + " 5
2011/ 036204RCTHh EPRO1QA0BPA0May procedures described in Cotte N., et

10 al., (19%8) J. Biol. Chem., 273; 29462-29468; which 1is

incorporated herein by reference.

A.2.1.1. Human V, Agonist Effect
The cells are suspended in HBSS buffer (Invitrogen)
15 complemented with 20 mM HEPES 20 (pH 7.4), 0.01% BSA and 500
M IBMX, then distributed in microplates at a density of
3x103 cells/well and incubated for 30 min at 22°C in the
absence (control) or presence of the test compound or the
reference agonist. For stimulated control measurement,
20 separate assay wells contain AVP at a final concentration of
1 nM. Following incubation, the cells are lysed and the
fluorescence acceptor (D2-labeled cAMP) and fluorescence
donor (anti-cAMP antibody labeled with europium cryptate)
are added. After 60 min at 22°C, the fluorescence transfer
25 is measured at Aex=337 nm and Aem=620 and 665 nm using a
microplate reader (Rubystar, BMG). The cAMP concentration is
determined by dividing the signal measured at 665 nm by that
measured at 620 nm (ratio).
The results are expressed as a percent of the control

30 response to 1 nM AVP.



-37- which is used for the addition of the test conpound or

HBSS buf f er

then 5 mn later 10 nM AVP or HBSS buffer (control), and for the

measur enewo00fo3¢tvanges i n fl uorescence intensity whi chPCRMEPRE0/064044
proportionally to the free cytosolic 5 Ca2+ ion concentration. The standard
reference antagonist is [d(CH2)51, Tyr(Me)2, Arg81- AVP, which is tested in

each experinment at several concentratiofs to generate a

concentration-response curve fromwhich its 1050 value is calculated. 10

A 2.3. Results Agonist effect ConmpoundViaV2 at 1 #14 15Results are
expressed as.% of 2contmeh BgQN sigdresporser{AVP) at a test concentration of
1 pMand 1 nMrespectively. 20 As is evident fromthese results, the
conpounds of % heCpt&Sent ¢ nvertPandshoned nBBagonstfécFesponEetirAdene

af or ement i opgd, ASFAYSeqd M@%BO%%/Q§@%%ﬂﬁ§§/Eﬁ??ﬁg&9§4%4%r%i%ﬁb Regullss

Ant agoni st efflect ViaVv2 | C5ol C50 Conpound(n

IBMX, then distributed in microplates at a density of 3x103

10

15

20

25

30

cells/well and preincubated for 5 min at 22°C in the absence
(control) or presence of the test compound or the reference
antagonist. Thereafter, the reference agonist AVP is added
at a final concentration of 0.03 nM. For basal control
measurements, separate assay wells do not contain AVP.
Following 30 min incubation at 22°C, the cells are lysed and
the fluorescence acceptor (D2-labeled cAMP) and fluorescence
donor (anti-cAMP antibody labeled with europium cryptate)
are added. After 60 min at 22°C, the fluorescence transfer
is measured at Aex=337 nm and Aem=620 and 665 nm using a
microplate reader (Rubystar, BMG). The cAMP concentration
is determined by dividing the signal measured at 665 nm by
that measured at 620 nm (ratio). The results are expressed
as a percent inhibition of the control response to 0.03 nM
AVP.

The standard reference antagonist is [adamantaneacetyl',O-
Et-D-Tyr?,val®, aminobutyryl®] -AVP, which is tested in each
experiment at several concentrations to generate a
concentration-response curve from which its ICsy value is

calculated.

A.2.2. Human V;, receptor

Intracellular calcium mobilization was measured in CHO cells
transfected to express either human Vla receptors (supra),
in analogy with the Measurement of intracellular CcCa*
concentration as described in Tahara A., et al., (1998)

Brit. J. Pharmacol., 125; 1463-1470; which is incorporated



14 >100000 57 16 >100000 13 17 2800 19 20000 11 21 >100000 410 Results of
ant agoni sm are expressed as |1 C50 values in nM
WO 2011/036204 PCT/EP2010/064044

-36-

herein by reference.

A.2.2.1. Human Vi, Agonist Effect

5 The «cells are suspended in DMEM buffer (Invitrogen)
complemented with 0.1% fetal calf serum, then distributed in
microplates at a density of 4.5x10% cells/well.
The fluorescent probe (Calcium4, Molecular Device) mixed
with probenicid in HBSS buffer (Invitrogen) complemented

10 with 20 mM Hepes (Invitrogen) (pH 7.4) is then added into
each well and equilibrated with the cells for 60 min at 37°C
then 15 min at 22°C. Thereafter, the assay plates are
positioned in a microplate reader (CelllLux, PerkinElmer)
which is wused for the addition of the test compound,

15 reference agonist or HBSS buffer (basal control), and for
the measurements of changes in fluorescence intensity which
varies proportionally to the free cytosolic Ca’" ion
concentration. For stimulated control measurements, AVP at 1
LM is added in separate assay wells.

20 The results are expressed as a percent of the control

response to 1 uM AVP.

A.2.2.2. Human V;, Antagonist Effect

The cells are suspended in DMEM buffer (Invitrogen)
25 complemented with 0.1% fetal calf serum, then distributed in

microplates at a density of 4.5x104 cells/well.

The fluorescent probe (Calcium4, Molecular Device) mixed

with probenicid in HBSS buffer (Invitrogen) complemented

with 20 mM Hepes (Invitrogen) (pH 7.4) is then added into
30 each well and equilibrated with the cells for 60 min at 37°C

then 15 min at 22°C. Thereafter, the assay plates are

positioned in a microplate reader (CelllLux, PerkinElmer)



5 B. Conmpound synt hesi s The conpounds of the invention may be prepared
by met hods well known to those skilled in the art, and as described in 10
t he synt hwOi2011203620exper i ment al procedures shown bel ow. BCI/EPSymoh®3d s of

I nt er nedi at es B.1.1. Preparation of (S)-tert-butyl

3- (hydroxynet hyl)-2, 3- 15

di hydro- 1H benzo[ e] [ 1, 4] di azepi ne- 4(5H)3ycar boxyl ate (2). WO

2011/ 036204PCT/ EP2010/ 064044 - 39-

3-(S)-hydroxynethyl-2, 3,4, 5-tetrahydro-1, 4- benzodi azepi ne (1) (CAS
N886225- 46- &)1@951@,11&@7380%%@ hd?ﬁleﬁtﬂrv)o,f B@@Z(ﬁe($24ﬁoglpoﬂn9146rrrﬁBSSZ 5
equiv) and Et3N (131 m, 1.135 nol, were added to a 1:1 m xture
of water (506Tht) GIRP 5 r_ﬁ%lcmcla(%@ %@a)nM e Wxﬁﬁﬁé P TREalBANEEOLof | ux
(over ni ght)anJhef@}xtyﬁ@ was, gl £@M@Qtéo 660! 19, Hg@ bemref%e%@&waet he

| ayers. The organic | ayer was washed with 25% N (2x 500 ntl).

organi ¢ | ayertewasidy i wdi {INa2804H)s aqzrd)mmt@emarldi}edto )ﬁhel cﬂrrng (JS)EOtseiithbut yl
3 (hydr qymet byl ) N |

| 02, 3- dihydros TH BenZd] eF] 15 47t Azepi ne- 4(5H) - carboxyl ate (2) (Yield: 98.7
g (beige sofhd)st &AM rAFalrhiceabnbatanist is [dUEIVR, (3QMME, A LPEL3) :
1.35 (s, 9H), 3.22 (dd, 1H), 3.50 15(q, 1H, 3. 76 (d, 2H), 4.43 (q, 3H,
6.59 (d, 1 VPg. 7@h{@h 1Hy, Begge@t 1QFDeach experiment’ at several

concentrations to generate a concentration-response curve
from which its ICsy value is calculated.

10
A.2.3. Results Agonist effect

Compound Vla V2
at 1 M
14 -1 -1
16 -1 0
17 -1 -1
19 -1 0
21 - -1,5
15 Results are expressed as % of control
agonist response (AVP) at a test

concentration of 1 uM and 1 nM

respectively.

20 As is evident from these results, the compounds of the
present invention showed no agonstic response 1in the

aforementioned assays.



B. 1. 2. Prepar ati onof 4- bi pheny1- 2-yl car boxam do-2- 20 chl orobenzoic acid (7).
2- phenyl benzoic acid (4) (CAS N947-84-2) (30 g, 151 nmmol, 1.0 equiv) was
suspendedwpreotigl3em®ne (200 ml). The suspensi on 25 was co®CEkre@o/NedE bef or e
adding DVF (0.2 ml). The mixture was stirred for 10 mn at T<5C before
(CoC1)2 (14.3 m, 166 mmol, 1.1 equiv) was added dropw se. During the
addition gas WO 2011/036204PCT/ EP2010/ 64044 -40- evolved. The m xture was
stirred at RT (overnight). The crude m xture containing biphenyl -2-carbonyl
chloride (5) (Yield: 35 g (yellow oil), quantitative) was concentrated and
used as such. Pou.thResnext Bstepgobdidt Astnec2-chl orobenzoic acid (6) (CAS
N2457-76-3) (21.6 g, 0.126 nol, 1.0 equiv) was suspended in toluene (100
m). To the mxture pyridine (57 m, 0.694 nol, 5.5 equiv) was added and
stirred until the m xtgre was a sof utjron.__The sptuti TOwas cooled to
T<5C (suspension) and [TM5-C (27.8 nm|, 0.%53 mo , 2.8 equilv) was added.
This was stirred below 5C for 30 m n.| Subsequenily a _sol utjion of the

af orenenti oned concentfrate (5) (27.9 |g f rirep 25 0 ofI§ﬂbherbeenzoic aci d)
in toluene (50 mM) was| added dropw s€. TQ%mSuspensifﬁh;urred

Compound

14 >100000 57
16 >100000 13
17 - 2800
19 20000 11
21 >100000 410

Results of antagonism are expressed as

ICsy values in nM.

B. Compound synthesis

The compounds of the invention may be prepared by methods
well known to those skilled in the art, and as described in

10 the synthetic and experimental procedures shown below.

B.1. Synthesis of Intermediates

B.1.1. Preparation of (S)-tert-butyl 3-(hydroxymethyl)-2,3-
15 dihydro-1H-benzol[e] [1,4]diazepine-4 (5H) -carboxylate
(2).




15 to pink/red. The m xture was stirred for 2.5 hours at a tenperature

bel ow 5C. A m xture of conc. HClL (50mLl), dem water (90 m) and ethanol (90
m) was awlOediizoss2othe tenperature rose to 35C (thick sugpemPean)e40dhe
suspension was stirred for 20 mn and then heated to 85C for 30 mn. 20 The
m xture was allowed to cool to RT. The solid was filtrated and washed w th
wat er/ et hanol (1:1 100 m), water (100_3J.) and warm TBME (2x 100 m ). The
solid was dried in an oven (50C) to yield 4-bi phenyl-2-yl carboxam do- 2-

chl orobenzoic acid (7) (Yield: 31 g (white solid), 69 %9. 25 Anal ytical

Data 1H NNRS{B:ﬁ)D—Mﬂroﬁaﬁé&)ﬂ&QQ 41;15 szl)raﬂydf)@ﬂﬁ@ Kenz8MazdpHe (t, 2H)
WO 2011/ 036204PCT/ EP2010/ 064044 - Preparation of (S)-tert-butyl
1- (4- bi phenytL 2{C4% Jhr Hoxam d%6“23)ch‘%§‘o%erpzo§/7l% T lohyldrbos8aret Ryl PoEz28-

di hydro- 1H b@@@oc%e]blsa%dfn@;epbns égét%;caheoml Rte1643ha, 1, @amemd 7 (31
g, 89.8 mol, 1.0 equiv) was suspended in n-buty acetate (2007 m). To the

suspensi on 3 hi (ﬁrydlmhlvmnaj@d(dSGCI@) a(16l3nmtu s watsly, (.09 edui ehdwas
added anSd t%t % §§§ s h ted to 64C for 1.5 ho rs, The mx%gre was
concent rat ed-&nd di Ivg1 3 acBt Dher $50 A1) . "Rl $ hasadded - drdpwi se
to a cool ed(sed it i g pf EﬂﬁpﬁuﬂduZe(%ésg,all@lﬂea rawlgodl 8t €qRT VheBrdry

acet one (11) The ice/water bath was renoved and the m xture was stirred at
RT 15(over n%;ﬂﬁﬂatq‘fh‘é s thdve ias Té6neEft P afetP 5P "t "Fis@ by 1EH arm

E:g; Otmgﬁ ogr apg %/ (21 1 62 4556 nhept apes/ELOAG = 12/3 34 - ¥ 8! @t dGo,)

1- (4- bi phenglrle:qna?mﬁJm@d d(yZGdtqill@rgobémZOyiy Buthy dr-odywretdxpinetAy3) -
di hydrogthbenzol el kL, 21 digzepl pes #{ 5 5 Car 00N 8t E5 130 rpoxyiate (2)

(Yield: 98.7 g (beige solid), 94 %).

Analytical Data

'"H-NMR (300 MHz, CDCls): 1.35 (s, 9H), 3.22 (dd, 1H), 3.50
15 (g, 1H), 3.76 (d, 2H), 4.43 (g, 3H), 6.59 (d, 1H),

6.72 (t, 1H), 6.98 (t, 2H)

B.1.2. Preparation of 4-biphenyl-2-ylcarboxamido-2-

20 chlorobenzoic acid (7).

2-phenylbenzoic acid (4) (CAS N°947-84-2) (30 g, 151 mmol,
1.0 equiv) was suspended in toluene (200 ml). The suspension
25 was cooled to T<5°C before adding DMF (0.2 ml). The mixture
was stirred for 10 min at T<5°C before (COCl), (14.3 ml, 166

mmol, 1.1 equiv) was added dropwise. During the addition gas



20(Yield: 48 g (white solid), 89% . Analytical Data 1H NVR (300 Mz,

CDC13): 1.48 (s, 9H), 3.08 (d, 1H), 3.80 (d, 2H),4.10 (t, 1H), 4.60 (t,
1H), 4. 68wWOan111032045. 07 25(d, 1H), 6.80 (s, 3H), 7.00 (PCTAHR10/D64D34 (1t ,
1H, 7.26 (d, 1H), 7.41-7.62(m 8H), 7.86 (d, 1H WO

2011/ 036204PCT/ EP2010/ 064044 -42- B.1.4. Preparation of
(S)-N-(3-chloro-4-(3-(hydroxynethyl)- _

2,3,4,5-tetrahydro- 1H benzo[ e] [ 1, 4] di azepl ne-1 carbonyl) phenyl) bi phenyl-2-ca
rboxam de (14). 5 Conpound 13 (48 g, 78.4 mol, 1.0 equiv) was |largely

di ssol ved i@w@i@xaneTbél@lxﬂuxéheaai&tum&eav&ﬁnREn dh&mwmgKﬂQG the 784
nmml, 10.0 equiv) was added and stirred at Rl (over week-e Wat er (800

M) was addetlt® TOXERECCIHee TaRd theP TR Xnas? 2 RATee: t%m?OJBl@\?t h23at

NaHCOB. The pgieQusshil ¥t yre ves, extinactad w i, E0Ac &§§7é9n8%%tr39@d
conbi ned organl c layers were dried (Na2 M) and concentrated, yielding

crude (S)-Nf3-ectdros Fu¢3-{hydrioxymexhysder, 3, 4, 5- tetrahydro 1H benzol €]
[ 1, 4] 15 di azepi ne- 1- car bonyl ) phenyl ) bi pheny1- 2- car boxam de (14) (Yield:
40. 7 (whlte foam), quantitative). A sanple of MOl (2.5 g) was purified

by aut omat ed- Lol Ko chik DoBsIOgE Aphy {EtDAK)100%d & *BUBAG/IMROH 24/.%) g, The
fractions cont ainin 14 vvere conbi ned and evapor at ed,

126 mo .0 equiv) was suspended in toluene (100 ml). To
the mixture pyridine (57 ml, 0.694 mol, 5.5 equiv) was added
and stirred until the mixture was a solution. The solution

10 was cooled to T<5°C (suspension) and TMS-Cl1 (27.8 ml, 0.353
mol, 2.8 equiv) was added. This was stirred below 5°C for 30
min. Subsequently a solution of the aforementioned
concentrate (5) (27.9 g from 25 g of 2-phenylbenzoic acid)
in toluene (50 ml) was added dropwise. The suspension turned

15 to pink/red. The mixture was stirred for 2.5 hours at a
temperature below 5°C. A mixture of conc. HC1l (50ml), demi
water (90 ml) and ethanol (90 ml) was added and the
temperature rose to 35°C (thick suspension). The suspension
was stirred for 20 min and then heated to 85°C for 30 min.

20 The mixture was allowed to cool to RT. The solid was
filtrated and washed with water/ethanol (1:1 100 ml), water
(100 ml) and warm TBME (2x 100 ml). The solid was dried in
an oven (50°C) to vyield 4-biphenyl-2-ylcarboxamido-2-
chlorobenzoic acid (7) (Yield: 31 g (white solid), 69 %).

25
Analytical Data
'"H-NMR (300 MHz, CDCls): 6.99 (d, 2H), 7.40-7.62 (m, 8H),
7.96 (t, 2H)

30



20 di ssolved in MeOH an poured into water.

concentrated and the subsequently was freeze dried overnight, yielding
white solwo 2MI0B6Z0¥i el d: 1.5 g, 60% . 25 Anal ytical Dat @CTNP2010/064044
2011/ 036204PCT/ EP2010/ 064044 -43- (d, 1H), 3.52 (t, 1H), 3.83 (d, 2H)

1H),

(d,

10

15

20

25

A41-

B.1.3. Preparation of (S)-tert-butyl 1-(4-biphenyl-2-
ylcarboxamido-2-chlorobenzoyl)-3- (hydroxymethyl)-2,3-
dihydro-1H-benzole] [1,4]diazepine-4 (5H) -carboxylate (13).

1)SOCb
7
2) 2, Acetone RT

Compound 7 (31 g, 89.8 mmol, 1.0 eguiv) was suspended in n-
butyl acetate (200 ml). To the suspension thionyl chloride
(SOCly) (16.3 ml, 224.5 mmol, 2.5 equiv) was added and the
mixture was heated to 64°C for 1.5 hours. The mixture was
concentrated and dissolved in dry acetone (50 ml). This was
added dropwise to a cooled solution of compound 2 (45 g,
161.7 mmol, 1.8 equiv) in dry acetone (1L). The ice/water
bath was removed and the mixture was stirred at RT
(overnight) . The mixture was concentrated and purified by
column chromatography (silica 4.5L, heptanes/EtOAc = 2/3 ->
2/5) yielding (S)-tert-butyl 1- (4-biphenyl-2-ylcarboxamido-
2-chlorobenzoyl) -3- (hydroxymethyl) -2, 3-
dihydro-1H-benzol[e] [1,4]diazepine-4 (5H) -carboxylate (13)
(Yield: 48 g (white solid), 89%).

Analytical Data

'"H-NMR (300 MHz, CDCls): 1.48 (s, 9H), 3.08 (d, 1H), 3.80 (d,
2H), 4.10 (t, 1H), 4.60 (t, 1H), 4.68 (d, 1H), 5.07

(d, 1H), 6.80 (s, 3H), 7.00 (t, 2H), 7.13 (t, 1H), 7.26 (d,
1H), 7.41-7.62(m, 8H), 7.86 (d, 1H)

The m | ky solution was partly

4.05



4.95 (d,

(t,

10

15

20

25

1H), 6.70 (t, 1H), 6.86(s, 3H), 7.01 (t, 1H), 7.12 (t, 1H)),

WO 2011/036204 PCT/EP2010/064044

AD.

B.1.4. Preparation of (S)-N-(3-chloro-4-(3-(hydroxymethyl) -
2,3,4,5-tetrahydro-1H-benzol[e][1,4]diazepine-1-
carbonyl)phenyl)biphenyl-2-carboxamide (14).

O
\QW«L Sobey

13 14

Compound 13 (48 g, 78.4 mmol, 1.0 equiv) was largely
dissolved in dioxane (1L). To the mixture 4N HCl in
dioxane (196 ml, 784 mmol, 10.0 equiv) was added and
stirred at RT (over week-end). Water (800 ml) was added to
the mixture and the pH was adjusted to 7-8 with sat
NaHCO;. The aqueous mixture was extracted with EtOAc
(3x750 ml). The combined organic layers were dried

(Na,S04) and concentrated, yielding crude (S)-N-(3-chloro-
4-(3- (hydroxymethyl)-2,3,4,5-tetrahydro-1H-benzol[e] [1,4]
diazepine-l-carbonyl)phenyl)biphenyl-2-carboxamide (14)
(Yield: 40.7 g (white foam), quantitative). A sample of
MO0l (2.5 g) was purified by automated column
chromatography (EtOAc 100% to EtOAc/MeOH = 4/1). The
fractions containing 14 were combined and evaporated,
dissolved in MeOH an poured into water. The milky solution
was partly concentrated and the subsequently was freeze
dried overnight, yielding white solid M001 (Yield: 1.5 g,
60%) .

Analytical Data
'H-NMR (300 MHz, CDCls): 2.28 (s, NH,OH)2.69 (m, 1H), 3.34

7.

23



1H), 7.40-7.62 (m 8H), 7.85 (d, 1H)

WO 2011/036204 PCT/EP2010/064044

43

(d, 1H), 3.52 (t, 1H), 3.83 (d, 2H), 4.05 (d, 1H),

4.95 (d, 1H), ©.70 (t, 1H), 6.86 (s, 3H), 7.01 (t, 1H),
7.12 (¢, 1H), 7.23 (t, 1H), 7.40-7.62 (m, 8H), 7.85 (d,
1H)

B.1.5. Preparation of (S)-tert-butyl 2-(1-(4-biphenyl-2-
ylcarboxamido-2-chlorobenzoyl)-3- (hydroxymethyl)-2,3-
dihydro-1H-benzol[e] [1,4]diazepin-4(5H)~-y1)acetate (15).

10

RT

® o @
L 2N e
N OtBu N o) /L:
o] N NH Et3N,THF §J»‘O
Ny ° \Q\rw
cl o “—OH ca o “—OH
14
15

Compound 14 (15 g, 29.3 mmol, 1.0 equiv), EtsN (8.1 ml,
43.9 mmol, 2,0 equiv) and tert-butyl bromo acetate
(5.0 ml, 30.7 mmol, 1.05 equiv) were added to acetonitrile
15 (75 ml). The mixture was stirred at RT (overnight). Water
(150 ml) was added to the mixture and this was extracted
with EtOAc (150 ml). The organic layer was washed with
water (150 ml) and dried (Nay304). The mixture was
concentrated and purified by column chromatography (silica
200 1L, heptanes/EtOAc = 2/3), yielding (S)-tert-butyl 2-(1-
(4-biphenyl-2-ylcarboxamido-2-chlorobenzoyl) -3-
(hydroxymethyl)-2,3- dihydro-1H-benzol[e] [1l,4]diazepin-
4 (5H)-yl)acetate (15) (Yield: 7 g (white foam), 38%).

25 Analytical Data
'H-NMR (300 MHz, CDCls): 2.97 (t, 1H), 3.10 (s, 1H), 3.19
(t, 1H), 3.18 (t, 1H), 3.66 (m, 1H), 3.79 (s, 2H), 3.87



B.1.5. Preparation of (S)-tert-butyl 2-(1-(4-biphenyl-

yl car boxam do- 2- chl or obenzoyl) - 3- (hydr oxynet hyl ) - 2, 3-

di hydr o- Wwohkenzspml[ 1, 4] di azepi n-4(5H) -yl ) acet at e (15). PCT/EBeowpoo4od4 14 (15
g, 29.3 mol, 1.0 equiv), Et3N (8.1 nm, 43.9 nmol, 2,0 equiv) and
tert-butyl bronmo acetate (5.0 ml, 30.7 nmmol, 1.05 equiv) were added to
acetonitrile 15(75 m ). The m xture wasygtirred at RT (overnight). Water
(150 M) was added to the m xture and this was extracted with Et 0Ac (150
m ). The organic | ayer was washed with water (150 m) and dried (Na2SH4).
The m xture(aasigoncends ated amd, purvéi e@j byH)c,oI €nmMo chcﬂ@nazfe))g,r aphgo(silica
201L, heptanes/EtOAc-Z/ ) yi el ding (S) t-butyl 2-

(4- bi pheny1{2: y} &ar boxdi dol 2- &M o‘#%ben%o%jlj 837(H§/dr7)l§<§/ne? hyt) (o 3-

di hydro- 1H-penzojeff 1(4] diagepi n4(5H) -yl )acetate (15) (Yield: 7 g (white
foam, 38%. 25 Anal ytlcal Data 1H NVR (300 MHz, CDC13): 2.97 (t, 1H), 3.10
(s, 1H), 3.19 (t, 1H), 3.18 (t, 1H), 3.66 (m 1H) 3.79 (s, 2H), 3.87

B.2 Synthesis of Final Compounds

B.2.1. Preparation of (S)-N-(3-chloro-4-(3-oxo-
3,4,6,11,12,12a-hexahydro-1H-benzo[e][1,4]oxazino[4,3-a]

10 [1,4]diazepine-11-carbonyl)phenyl)biphenyl-2-carboxamide
(16) .

Compound 15 (7 g, 11.18 mmol, 1.0 equiv) was dissolved in

dioxane (150 ml). To the mixture 4N HCl in dioxane (28 ml,
15 111.8 mmol, 10.0 equiv) was added and the mixture was heated

to reflux for 1 hour. Added water (100 ml and EtOAc (150

ml)to the mixture, there was some white solid between the

layers. After adding sat NaHCO; (30 ml) there was still some

solid between the layers. The layers were separated and the
200 solid was collected and dried under vacuum (50°C) to yield

compound 16 (470 mg, 99% pure).

The organic layer was dried (Na;304) and concentrated. The

residue was stirred in DCM and filtrated. The filtrate

was concentrated to yield compound 16 (2.6 g, yellow foam,
25 96% pure). This was crystallized in DCM to

yield compound 16 (1.7 g, 100% pure). (Total yield: 2.37 g



WD 2011/ 036204PCT/ EP2010/ 064044 -44- (d, 1H), 4.43(m 1H), 4.76 (d, 1H),
6.70 (dd, 2H), 6.89 (g, 1H), 6.98-7.18 (m 4H),
WO 2011/036204 PCT/EP2010/064044

(white solid), 38

o\°

) .

Analytical Data

"H-NMR (300 MHz, DMSO): 1.67 (s, OH), 2.64 (t, 1H), 2.79 (t,
5 1H), 2.99 (s, 1H), 3.18 (d, 1H), 3.59 (d, 2H), 3.92

(t, 1H), 4.48 (d, 2H1H), 10.44 (s, NH)

B.2.2. Preparation of (S)-2-(1-(4-biphenyl-2-ylcarboxamido-

10 2-chlorobenzoyl)-3- (hydroxymethyl)-2,3-dihydro-1H-benzole]
[1,4]diazepin-4 (5H)-yl)acetic acid (17).

Compound 16 (1.86 g, 3.16 mmol, 1.0 equiv.) was suspended in
THF /water (2:1 = 30 ml). To the suspension LiOH monohydrate
15 (0.27 g, 6.32 mmol, 2.0 equiv) was added (turned into a
clear solution) and was stirred o/n at RT. The mixture was
concentrated and the gel like substance was dissolved in a
mixture of water/MeOH/DCM. The mixture was neutralized to pH
7-8 by 2N HCl. The layers were separated and the aqueous
20 layer was concentrated. The solid was dried in the oven
(50°C). The solid was dissolved in THF/water and
concentrated yielding (S)-2-(1-(4-biphenyl-2-ylcarboxamido-
2-chlorobenzoyl)-3- (hydroxymethyl) -2, 3-dihydro-1H-benzo[e]
[1,4]diazepin-4 (5H) -yl)acetic acid (17) (Yield: 1 g (off-
25 white (glass like) solid), 57%).



7.21-7.37 (m 7H), 7.42 (t, 1H), 7.64 (d, 1H) 5 B.2 Synthesis of Final
Conmpounds B. 2. 1. Preparationof (S)-N(3-chloro-4-(3-oxo-

3,4, 6, 11,w0200a3bahydr o- 1H benzo[ e] [ 1, 4] oxazi no[ 4, 3- apPCIEP2010/064044

[ 1, 4] di azepi ne- 11- car bonyl ) phenyl ) bi pheny1- 2- car boxam de (16). Compound
15 (7 g, 11.18 mmol, 1.0 equiv) was dissolved in dioxane (150 m). To the
m xture 4N HC1l in dioxane (28 m, 15 114¢.8 mmol, 10.0 equiv) was added and
the m xture was heated to reflux for 1 hour. Added water (100 m and EtOAc
(150 mM)to the mxture, there was sone white solid between the |ayers.
After addi ngnsaytNadCBa2€30 m ) there was still sone solid between the

| ayers. The | a ers wer e separat ed and the 20 solid vvas col | ect ed and dried

under vacuumiT ) (308 Viér dPHeRpouhd© 16 (F a7, 2 99% Gur éfl) - (t,

1H), 2.99 (s, 1H), 3.18 (d, 1H), 3.59 (d, 2H), 3.92
(t, 1H), 4.48 (d, 2H1H), 10.44 (s, NH)

B.2.3. Preparation of (S)-N-(3-chloro-4-(3-hydroxy-
3,4,6,11,12,12a-hexahydro-1H-benzo[e][1,4]oxazino[4,3-a]

[1,4]diazepine-11-carbonyl)phenyl)biphenyl-2-carboxamide

10 (19) .
:r{"‘{y\ f [ _4:}""'\ \\.]
v ‘\\”v Il(‘k\\;\'\\‘f‘ll/ s ‘f\\*‘.ﬁ S (‘f"/;\\ o~ %Qt,/"’. RN
U ) " [T [
\%‘Q” 7 ? “HN‘\\ "f\\”‘§;\ - \/ \\ e \\J\\Qf"l ~. ‘HN“\ o ,\\‘\x\ -~ /‘/ B \'\, S
! § i 81 i | () ;
© R /’N‘\ _Jf'f. o PN, N _.,«"!.
r R
: \ﬂ e IH T T o3
& o0 &b
14 18

15 Compound 14 (9.6 g, 18.75 mmol, 1.0 equiv) was dissolved in
acetonitrile (200 ml). To the solution K,CO; (10.4 g, 75
mmol, 4.0 equiv) and allyl bromide (1.7 ml, 19.69 mmol, 1.05
equiv) were added and the mixture was heated to reflux for 1
hour. The mixture was allowed to cool to RT (overnight). The

20 mixture was concentrated and the residue suspended in water
(100 ml). The aqgqueous layer was extracted with DCM (2x 100
ml). The organic layer was washed with water (100 ml) and
dried (Na;S04). The filtrate comprising (S)-N-(4-(4-allyl-3-
(hydroxymethyl) -2, 3,4, 5-tetrahydro-1H-benzo[e] [1,4]diazepine

25 -l-carbonyl)-3-chlorophenyl)biphenyl-2-carboxamide (18) was

concentrated and used as such in the next step.



The organic |ayer was dried (Na2504) and concentrated. The residue was
stirred in DCM and filtrated. The filtrate was concentrated to yield
conmpound W6 202/B6194 yel | ow foam 25 96% pure). This wasPCTEPe@blosed i n DCM
to yield conmpound 16 (1.7 g, 100% pure). (Total yield: 2.37 g WO

2011/ 036204PCT/ EP2010/ 064044 -45- (white solid), 38%. Analytical Data

1H NWVR (300 Mz, DMVMSO): 1.67 (s, OH), 464 (t, 1H), 2.79 (t, 51H), 2.99 (s,
1H), 3.18 (d, 1H), 3.59 (d, 2H), 3.92 (t, 1H), 4.48 (d, 2H1H), 10.44 (s,
NH) B.2.2. Preparation of (S)-2-(1-(4-biphenyl-2-ylcarboxam dol0

2-chl or obenzoyl)ﬁ/‘l?zﬂ(hydr oxymet hyl) - 2, 3-di hydr o- 1H benzo[ e]

[ 1, 4] di azepi n-4(5 yl)acetic acid (17) Corrpoupd §L6 (1.86 g, 3.16 mol,
1.0 equiv.)! \A@S suspend@d ] n T
\\\ f'\\ /M\\ N \{// o f!..‘.‘.‘.‘.‘.‘:. wal, Js0y E\ o . ﬂ /:W\
EE : i - wa‘ srrssssnener e e ‘\-‘- il \ﬂ/ ’\»Tf AN \/ \P\;
G L /{,\ N Nail, g t /1 Lom N
: O B H,0 N \T’/' A
Ci el (E: C; Ry
18 19

Crude compound 18 (9.4 g, 17.0 mmol, 1.0 equiv) was
5 dissolved in dioxane/THF (2:1, 150 ml). To the solution 0sOy4
4% in water (5.15 ml, 0.85 mmol, 0.05 equiv) was added and
stirred for 30 min. Then a solution of NalIO; (10.9 g, 51.1
mmol, 3.0 equiv) in water (150 ml) and a solution of NaOAc
(3.5 g, 25.5 mmol, 1.5 equiv) in water (50 ml) were added
10 and a suspension was formed. The mixture was stirred at RT
(overnight). The suspension was filtered and the amount of
THF was evaporated. The remaining mixture was extracted with
DCM (300 ml). The organic layer was washed with water (300
ml) and dried (Na;304). The mixture was concentrated and
15 purified by column chromatography (silica 600 ml, DCM/EtOAc
=1/1 -> 100% EtOAc). The crude mixture was crystallized in
EtOAc/heptane (heptane added after dissolving in EtOAc). The
solid was dissolved in MeOH and poured into water and the
formed precipitate was filtered. The solid was dried in the
20 oven (50°C), yielding (S)-N-(3-chloro-4-(3-hydroxy-
3,4,6,11,12,12a-hexahydro-1H-benzo[e] [1,4]oxazino[4,3-a]
[1,4]diazepine-1l-carbonyl)phenyl)biphenyl-2-carboxamide
(19) (Yield: 2 g (white solid), 21%).

25 Analytical Data
'"H-NMR (300 MHz, CDCls): 2.40 (dd, 1H), 2.73 (s, 1H), 2.85
(d, 1H), 3.08 (d, 1H), 3.42-3.70 (m, 2H), 3.79 (s, 1H),
4.08-4.25 (m, 1H), 4.77 (dd, 1H), 5.00 (2s, 1H), 6.73 (t,



THF/ water (2:1 = 30 m). To the suspension Li OH nonohydrate 15 (0. 27 g,
6.32 mmol, 2.0 equiv) was added (turned into a clear solution) and was
stirred owp?2at1/Bd204The m xture was concentrated and thePg&lEPRékocOUbst ance
was dissolved in a m xture of water/MeOH DCM The m xture was neutralized
to pH 7-8 by 2N HCl1. The | ayers were separated and the aqueous 20 | ayer was
concentrated. The solid was dried in thgg.oven (50C). The solid was

di ssolved in THF/ water and concentrated yi el di ng

(S)-2-(1-(4-Dbi phenyl-2-yl car boxam do2-chl or obenzoyl) - 3- (hydr oxynet hyl ) - 2, 3-
di hydr o- 1H-bienzof &3 [ (s ,4]20i)az epise- 4(15H)Hyl )yaces i cc,acild (T2 Yicel dH) 1 9

(of f- 25white égl ass |i kﬁ?\ﬁsol id), 57%. V\D 2011/ 036204PCT/ EP2010/ 064044
-46- Anal yt{caf Dot alHH NVR {300 M, DVEG) -Ple7es 380w) /- 8%64%t HiH)
2.79 (t, 1H, 2.99 (s, 1H, 3.18 (d, 1H, 3.59 (d, 2H), 3.92 (t, 1H, 4.48
(d, 2H1H), 10.44 (s, NH) 5 B.2.3.Preparationof(S)-N(3-chloro-4-(3-hydroxy-
3,4,6,11, 12, 12a- hexahydr o- 1H benzo[ e] [ 1, 4] oxazi no[ 4, 3-a]

[1, 41di azepjne- 11- car Bonyl, ) pheny! ) bi pheny1;2¢carhoxani de 49619)., _, 51418
diazatricyclo[9.4.0.0”’”]pentadeca—l,3,5,7—tetraen—9—
vlj}carbonyl)phenyl]-2-phenylbenzamide (21).

Cﬁﬁ

Cl

COSY

Oxidation

10 21

About 100mg of compound 20 (CAS N°285571-39-9) was converted
into final compound 21 using a biomimetic oxidation reaction
using the protocol as described in “Igor Mezine et al.,
15 Assessment of Drug Interaction Potential, Genetic
Engineering & Biotechnology News, Ocober 15, 20097.
Briefly, compound 21 was synthesized via oxidation of the
starting compound 20 using a synthetic porphyrin - transient
metal complex, i.e. Fe(III)meso-
20 tetra(pentafluorophenyl)porphine chloride, in the presence
of an activator, i.e. cumene peroxide, using peroxide as an
oxygen donor. The final compound was isolated and purified
using a combination of solid-phase extraction and
preparative HPLC, vyielding about 2.2 mg of compound 21.
25 (purity >99% by HPLC-UV.



15 Conmpound 14 (9.6 g, 18.75 mmol, 1.0 equiv) was dissolved in acetonitrile
(200 nL). To the solution K2CO3 (10.4 g, 75 mmol, 4.0 equiv) and allyl

brom de (Wozonlo36zh9. 69 mml, 1.05 equiv) were added andPChaEPRIDOGHIGS WaS
heated to reflux for 1 hour. The m xture was allowed to cool to RT
(overnight). The 20 m xture was concentrated and the residue suspended in
water (100 ni). The aqueous |ayer was ey.racted with DCM (2x 100 nml). The
organi c | ayer was washed with water (100 m) and dried (Na2SO4). The
filtrate conprising (S)-N-(4-(4-allyl-3-

(hydroxymet hyk)y2; 324, batet rahydr o- 1H benzo[ e] [1, 4] di azepi ne 25
-1-carbony|)-3-ch|or%ﬁhenyl)bighenyl-z-carboxani was _concentr at ed

de (18)
and used as SOER i if GheextCisPap:” 2whb2011/ 636204PETPEPS016/- 084044 - 47-
1819 Crude gogpotindi 8 (9.4 gy, 17 §amot, 413 0s eqri v)gypass Se4li seolyed in
di oxane/ THF (2:%?'150ﬁhﬂ). Tgﬂihe sol ution Oso4gﬁ@6inyaater (gﬁl5 m, 0.85
mrol , 0. 05 equi v . was6 aldded? and(&titided 3085 30sm b, 3FhenS al sol st i bim) of

Nal 04 (10.9.¢g . 1. npol 0, equij i e 150 d | ution of
NaOAC (%. 5 6;922&5 ot ,713% é‘§Uii/%{91 ni}‘m%'?%eré(g%, rﬁ@&/e?g 14dbd 19504 a
suspensi on was forned. The m xture was stirred at RT (overnight). The
suspension was filtered and the anmount of THF was evaporated. The remnai ning
m xture wasPextFested 1 t BROCM{BO®E nEPOVEhe ®r dari ¢ ACayer (WASTRAshed with
wat er (300 i 2 SOA) ' e : d35
purified by%%?ﬁpnﬁsg %ﬂa%%%fa by Ep%il?él)%g%gn?fé%%gﬁt O@A{:L?é:le%f@:%%lom
Et 0Ac). The(er ude) mikthureigaslerystallb zedni n Et 0Ac/ hept ane (hept ane added
after djssolving in Et0OAc). The solid was dissolved in MeOH and poured into
wat er affd the forned precipitate was filtered. The solid was dried in the
200ven(500), yi el di ng(S)- N (3-chl oro-4-(3-hydroxy-

3,4,6,11, 12, 12a- hexahydr o- 1H benzo[ e] [ 1, 4] oxazi no[ 4, 3-a]

[ 1, 4] di azepi ne- 11- car bonyl ) phenyl ) bi pheny1- 2-car boxam de (19) (Yield: 2 g
(white solid), 21% . 25 Analytical Data




1H NVR (300 MHz, CDC13): 2.40 (dd, 1H), 2.73 (s, 1H), 2.85 (d, 1H), 3.08
(d, 1H), 3.42-3.70 (m 2H), 3.79 (s, 1H, WD 2011/036204PCT/ EP2010/ 064044
-48- (d, wh2o11A3ed4(t, 1H), 7.17 (t, 1H), 5H), 7.48-7.6PCTmP2@bc4074 84 (d,
1H) 5 B.2.4. PreparationofN1-3-chloro-4-({13-oxa-1, 9-

di azatricycl o[ 9.4.0.0"81] pentadeca-1, 3,5, 7-tetraen-9-

yl } car bonyl ) pheny1l] - 2- phenyl benzam de (&l). About 100ng of conpound 20 (CAS
N285571-39-9) was converted into final compound 21 using a biomnetic

oxi dation reaction using the protocol as described in "lgor Mezine et al.,
15 AssessnenitArDfis Drug I nteraction Potential, CGenetic Engineering &

Bi ot echnol ogy News, COcober 15, 2009". Briefly, conpound 21 was synt hesi zed
via oxidation of the starting conpound 20 using a synthetic porphyrin -
transi ent ngtal ﬁoé%ﬁémndi @f f@ﬁﬁ&ié”ﬁ?}) 20

tetra(pentafl uorophenyl)porphine chloride, in the presence of an activator,
i.e. cunene peroxide, using peroxide as an oxygen donor. The final conpound
was isolated and purified using a ﬁOﬂbl nation of solid-phase extraction and

preparative HPLC, yielding about . nmg of compound 21. 25(purity >99% by
HPLC- UV. -409- Analytlcal Dat a r{400 MHz; CDBOD): 2.76 (m 2.5H), 2.9
(t, 1.5H, 3.0 (m 1H, 3.2 3436(m 1H), 3.62 (nB8.8- 3.9 (m
2.6 H, 4.7 (d, 1H),505( 517(s 1H),
(Ra)n
Re
R, 'i‘ Re
(I)
wherein;

n is 0, 1, 2 or 3;

R; is hydrogen; Ci_galkenyl optionally substituted by one or
more substituents selected from hydroxyl, halogen, nitro,
amino, cyano, Ci-salkoxy, hydroxycarbonyl, Ci-
salkoxycarbonyl or haloCi-gsalkoxy; or Ci_galkyl substituted
by one or more substituents selected from hydroxyl,
halogen, nitro, amino, cyano, Ci_salkoxy, hydroxycarbonyl,

Ci-galkoxycarbonyl or haloCi;_galkoxy;

R, is Ci-galkyl substituted by one or more substituents
selected from hydroxyl, halogen, nitro, amino, cyano, Ci-
¢alkoxy, hydroxycarbonyl, Ci_galkoxycarbonyl or haloC;-

calkoxy; or

R: and R, taken together with the atom to which they are
attached from a 6 membered heterocycle substituted with a

substituent selected from oxo or hydroxyl;

R; is independently selected from hydrogen, hydroxyl,
halogen,Ci_salkoxy,Ci_galkyl, or haloCi_zalkoxy;

R; and Rs are each independently selected from hydrogen,



57.9 (d, 1H), 7.95 (d, 1H), 7.2-7.6 (m 20H), 7.74 (d, 1H. As shown in the
schene above, a HH COSY (COrel ated SpectroscopY) spin-spin coupling was
observed:woaopli3p45. 17 (s, 1H) with signals at -7.5 ppRCTEP2010H6404LL Al VS
1. A compound of formula (1) (R3)n (I ) wherein; nis 0, 1, 2 or 3; R is
hydr ogen; Cl_6al kenyl optionally substituted by one or nore substituents
sel ected from hydroxyl, hal ogen, nitro,s@am no, cyano, Cl_6al koxY,

hydr oxycar bonyl, Cl- 6al koxycarbonyl or hal oCl_6al koxy; or Cl1_6al kyl
substituted by one or nore substituents sel ected from hydroxyl, hal ogen,

nitro, am no, lyanoxyCl 1Gal kexy,Cc, hydrkosycar banyk,l , Cbr6akkorycankoryl; or
hal oCl_6al koxy; R2 is Cl_6al kyl substituted by one or nore substituents

sel ected frpmihydraetendtaltagene ddQ RAPUMGhaRaNdr € .2 6y koxy,
hydr oxycar bonyl , Cl1_6al koxycar bonyl or hal ol _ 6al koxy; or R and R2 taken

together w ihythe, ahomtei Wi ch Lheypeis atdachedohs o ar beopabes ed

heterocycle substituted with a substituent selected fromoxo or hydroxyl;
R3 i s i ndependéhastyesed et $r ob hyaltogen ydhyaltoxy | oo hahogehs «1d 6al koxy,

CL_6al kyl . or haj . oGl bad koxy;

2. The compound according to claim 1 wherein R; and R; taken
together with the atom to which they are attached from a
6 membered heterocycle and wherein said 6 membered
heterocycle is selected from piperidinyl, morpholinyl or

thiomorpholinyl.

3. The compound according to claim 1 wherein n is 1 and Rs
selected from hydrogen, halogen,orCi_galkyl; in particular
n is 1 and R; selected from hydrogen, halogen or methyl;

more in particular n is 1 and Rs is hydrogen.

4. The compound according to claim 1 wherein Ry is selected
from hydrogen, hydroxyl, halogen, Ci_galkoxy,orCi_galkyl; in
particular Rs; is selected from hydroxyl, halogen, methyl

or methoxy; more in particular Rs is halogen.

5. The compound according to claim 1 wherein Rs is selected
from hydrogen, hydroxyl, halogen, Ci_galkoxy,orCi_galkyl; in
particular Rs 1is selected from hydrogen, hydroxyl,

halogen, or methoxy; more in particular Rs is hydrogen.

6. The compound according to claim 1 wherein Rg is phenyl.



R4 and R5 are each independently selected from hydrogen, -51-

hydr oxyl , hal ogen, Cl_6al koxy, Cl_6al kyl , or hal oCl_6al koxy; R6 is

i ndependewOl2g1igsbmat ed from phenyl orCl_6al kyl ; and pharc@EPatiooedohy
accept abl e enanti onmers, racemates, diastereoisoners, solvates, hydrates,
pol ynor phs and salts thereof. 2. The conpound according to claim1 wherein
Rl and R2 taken together with the atom4x which they are attached froma 6
menber ed heterocycl e and wherein said 6 nenbered heterocycle is sel ected
from pi peridinyl, norpholinyl or thionorpholinyl. 3. The conpound according
toclaim1l wherein nis 1 and R3 sel ected from hydrogen,

hal ogen, or C1_6al kyl; in particular n is 1 and R3 sel ected from hydrogen,
hal ogen or nethyl; nore in particular nis 1 and R3 is hydrogen. 4. The
conmpound according to claim1l wherein R4 is selected from hydrogen,
hydroxyl , hal ogen, @Igpxy P&&%&ﬁ gyl in particular R4 is selected
fron1hydroxyl ?ogen nmet hy or oXy; nore in particular R4 is

hal ogen. 5. The conpound accordi ng to claiml1l wherein R5 is selected from
hydr ogen, hydroxyl, hal ogen, Cl 6@Ik0xy,0rC1_6aIkyI; in particular RS is
sel ected from hydrogen, hydroxyl, h@k gen, or nethoxy; nore in particul ar
R5 i s hydrogen. 6. The conpound a¢cording to claiml wherein R6 is phenyl.
-52- 7. A conpound of formula (le¥. £ 1 c)

; "
oo,
/ \
5 v
{ -

wherein;
n is 0, 1, 2 or 3;
Z is O or S; in particular Z is O;

R; is independently selected from hydrogen, hydroxyl,
halogen,Ci_salkoxy,Ci_galkyl, or haloCi_zalkoxy;

R; and Rs are each independently selected from hydrogen,
hydroxyl, halogen,C;_-salkoxy,Ci_galkyl, or haloC;-
calkoxy;

Rs is independently selected from phenyl orCi_galkyl;
R; is oxo or hydroxyl;

and pharmaceutically acceptable enantiomers, racemates,
diastereoisomers, solvates, hydrates, polymorphs and

salts thereof.

8. The compound according to claim 7 wherein n is 1 and Rj

selected from hydrogen, halogen,orCi_galkyl; in particular



wherein; nis 0, 1, 2 or 3; Zis O0or S; in particular Zis 0; R3is

i ndependently sel ected from hydrogen, hydroxyl, hal ogen, Cl _6al koxy,

Cl_6al kylwoanimab20eC1l _6al koxy; R4 and R5 are each i ndepemdpnilopesed ect ed
from hydrogen, hydroxyl, hal ogen, Cl1_6al koxy, Cl1_6al kyl, or hal od _

6al koxy; R6 is independently selected from phenyl orCl_6alkyl; R7 is oxo or
hydroxyl; and pharnaceutically acceptalbdg enantioners, racemates,

di astereoi soners, solvates, hydrates, polynorphs and salts thereof. WD
2011/ 036204PCT/ EP2010/ 064044 -53- n is 1 and R3 sel ected from hydrogen,

hal ogen or nethyls Ioaed iRy palkiceeldar rom sylirandnR3nksobydr ogenetBy1The
conpound according to claim7 wherein R4 is selected from hydrogen,

hydr oxyl, hal OHeFe €1 Baf kbxyldf G162l kyd2dife par WY Re i s sel ect ed
from hydroxyl, hal ogen, nethyl or methoxy; nore in particular R4 is

hal ogen. 10. The conpound according to claim7 wherein R5 is selected from
hydr ogen, hydrbxg|ormadwyencClrGatkoxy,ordCIn 6alwhdreim Rpakti calartR8 i s
sel ected fron1P¥

RS 15 hydr ogont 2 11 L RUHDOUR CZedor ATRGIL8” b s P WA 61t F 1's Bheny!

12. A conposi tpoHn: LONPLt+ Sk.Ng sa seorpewad rasmdafdresyiln anyogaa, oheehains 1
to 11, suitable for use as a vasopressin receptor antagonist. 13. A
compound as de?¥ meRCiexany"offe bt RIAF U142 R4 LS &3d6WFEsi tion as cl ai med
in claiml12; for use as a nedicine.

10. The compound according to claim 7 wherein Rs is selected
from hydrogen, hydroxyl, halogen, Ci_galkoxy,orCi_galkyl; in
particular Rs 1is selected from hydrogen, hydroxyl,

halogen, or methoxy; more in particular Rs is hydrogen.

11. The compound according to claim 7 wherein Ry is phenyl.

12. A composition comprising a compound as defined in any
one of claims 1 to 11, suitable for use as a vasopressin

receptor antagonist.

13. A compound as defined in any one of claims 1 to 11; a
composition as claimed in c¢laim 12; for use as a

medicine.

14. A compound as defined in any one of claims 1 to 11; a
composition as claimed in claim 12; for wuse in the
treatment of a vasopressin V2 receptor mediated disorder;
in particular said wvasopressin V2 receptor mediated
disorder is selected from the group consisting of
hypertension, hyponatremia, congestive heart failure,
cardiac insufficiency, coronary vasospasm, cardiac
ischemia, liver cirrhosis, renal vasospasmnm, renal

failure, diabetic nephropathy, polycystic kidney disease,



14. A compound as defined in any one of clains 1 to 11; a conposition as
claimed in claim12; for use in the treatnent of a vasopressin V2 receptor
medi at ed wO0r1dB6204i N parti cul ar sai d vasopressin V2 reeepiEreomméeioat ed
di sorder is selected fromthe group consisting of hypertension,
hyponatrem a, congestive heart failure, cardiac insufficiency, coronary
vasospasm cardiac ischema, liver cirrdqpsis, renal vasospasm rena
failure, diabetic nephropathy, polycystic kidney disease, WO
2011/ 036204PCT/ EP2010/ 064044 -54- cerebral edema and ischem a, stroke,
thronbosi s, anseveitesl r edenta oand 15.sdusenicf,; ateorppundthasudefidedaha any
one of clains 1 to 11; a conposition as clained in claim12; in the
manuf act ure of"at¢ediea®®m©*or the treatnent of a vasopressin V2 receptor
medi ated di sorder. 16. A nethod of treatnent of a vasopressin V2 receptor
medi at ed di sorder, said method conprising adm nistering to a subject in
need thereofs &{hesppedtigally,eflechiye, amount.of ,conpound;ps defined
in any one of clains'1l to ; a conposition as clainmed in claim12.

to 11; a composition as claimed in claim 12; in the

manufacture of a medicament for the treatment of a

vasopressin V2 receptor mediated disorder.

l16. A method of treatment of a vasopressin V2 receptor
mediated disorder, said method comprising administering
to a subject in need thereof, a therapeutically
effective amount of a compound as defined in any one of

claims 1 to 11; a composition as claimed in claim 12.



