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WD 20071025938 PCT/ EP20061065696 NON- STERO DAL
COVPOUNDS USEFUL AS GLUCOCORTI CO D RECEPTOR

MODULATORS 5 The present invention relates to
Wil 2009686381 coi d receptor nodul ating conmpoundsp@SeMBlsesssos
as to the use of these conpounds in therapy.
Intracellular receptors are a class of structurally
related proteins involved in the regulation of gene
proteins. Steroid receptors are a subset of these

r u
(%@ﬁpéf;'?ég'e%f?%%ﬁégﬁgﬂgﬁgéﬂ%@@m@éﬁfEECEPTOR
(AR), estrogen receptor ner al ocorticoid
receptor (MR). Regulation of a gene by such

receptors or factors requires the intracell ul ar

receptor and a corresponding ligand which has the

a’mhd pr%ééni ﬁvcﬁﬁioﬁ@élh%@io)ghmo@&ﬁé&d FREptHOBERIR IngicBmBoWRY as well
éy ey 5&‘ gene tr ﬁ%%@tlon 15 The curren

s% dgF GE 8gFPP%gI% &pt or modul ators

(glucocort|00|ds) i ke prednisolone a.o. are very

effective anti-inflamatory agents that are currently
Us&acdllQiar t&aﬁbrs dicSLAsRSf bﬁd@ﬁ;rﬂn%mgr&elﬁ& 16 !vEd  the

P Ui PRI R eeirlSEH wbH brE Reshrors, nchuding
t ﬁhgggp¢@mcop@qeeqﬁqrdﬁRQ@r@gesmp mcpptowﬁma;mﬂmgﬁmreceptor (AR),
| tr8EdhabecVRA '(ER)" @nrﬂﬁne%lc?coﬁfc&d B3Rk (M 6 R). Regﬁlatmn of a gene by

Amtl-lnfla ects. of ese 2 nds are

t WO ERREPIPTS ng%f?é%ﬁea%ea e B hulawep?ﬂﬁ?r@ﬂl P SATESPORdiRg ligand
ewlvcle Basi tonatolity po @sle_:qtuwélbrdnmﬂa;b threyrecopthir &t DSy thakaffects gene
q@ﬁg§§ Bnol ecul es, cytokines, chenokines and enzynes

by a chani smthat ‘i nvol ves the interaction of the

I Tl@amdemmdﬁgwm&n&d@ Eb%@lﬁbﬂhb(ﬁﬂatoxfs Qe QcSrticdi Hg)alke

anism.i s refe%#%g .to r anss epr essi,o

I%)re Isolong 0.  an 1115 gymatg ‘aggnfs ggéargfcurrenﬂy used to
depay @Fﬁas@tléiﬁ éihd@nnatgldu@@mmt(fié@n TdBarmmatancempd Bliwdse(yBD),
NBpad AlibgicNAthata Bloriasit &8I B E&@ﬁt&mﬁ@pl&t gt @BEYES, Baxter,

A LGP0 2 B g oot e

regthipateld atethoughhtot teandiiatetthraugh er anbitiitdon @fthd dxprdssigaotipro-
o} I

%ﬂ_\géﬁinsl% ﬁe&it&%Dq’\ﬁ'fQ E&He%irl g‘g{l&ggﬁg g?b“fcﬁleg cﬁﬁiﬁ&ﬁlﬁes and enzymes
§’l¥t§’§3 aiom i tth‘m@ré?Fé’“é%f phecisapdshoynyl GR wishieaseription
AdvtanCESs mochaniserin adfertd td/ediraisrgredSion B7K 34D CeR 00.0487-490;

Nbggprin, Cell 93;487-490; 1998). Another part of
these side effects might be due to cross-reactivity

VWhit: Iﬂs@fﬂlﬁheﬁtts@d%&ﬁﬂ@ucbs&ﬁ%@sr 18 acdoblp ?nl&@ﬁ y metabolic and other
CORETERE e {EPE o b Mot o EPETIS TRegS Stk BouPF of
dhaselsitle citctsiratoaglittty bevmethiast] elxrouglasthadidect tritezactibo oBthe ligand
@)B@nd‘@ﬁh& gﬁh&%n%nﬁ&gpo%@é BERBREFGRE sPOY b BREANEFIaAR! penes

(? e suf)sequent induction of gene expression (J.D, Baxter, Advances in Internal
Medicine 45; 317-349; 2000; M. Karin, Cell 93;487-490; 1998). Another part of these
side effects might be due to cross-reactivity with other steroidal receptors, like the

mineralcorticoid (MR} or the progesterone receptor (PR).

Non-steroidal glucocorticoids have no molecular structural similarity with steroids and
therefore one might also expect differences in physicochemical properties,



phar macoki netics (PK) parameters, tissue distribution
(e.g. CNS versus peripheral) and nore inportantly
non- st eroi dal gl ucocorticoids may show no/l ess
cross-reactivity to other steroid receptors or may
- show no/l ess netabolic or other side effects. The
di scl osure provi des non-sterordal conpounds that
m)dull1 ate glucocorticoid receptor activity. Mre
par pracmk@kingticst(RE) shirasdt@s UL QY I ffinity.
'nonﬁlol%t]'_@%&jm%ﬁl iglg?ggpg%uygs f or egi%%ﬁ?ﬁ%%ﬁ”?ﬁ’e@m@hﬂ@ and
anti -1 nftanat 8ry  SFBEEILcIcRriFpids mam dlepw nevless VIoss-reactivity to
Accrdisifepid teetiers di sy SEu ©/RATROMRLS o5 BicP igrigied
having a general formula I, or a prodrug thereot, or
a pharmaceutically acceptable salt thereof. The
di oguLe cPsru‘%\éi des .non- st ergi dal conpounds t hat
nodu Eatg e g_Jf UCOCort YRGS gon-leEdd smpaendibeymodiiate glucocorticoid
partRiar sivyy. Mdre patiisdimbg une 6oy oS Nb8ides hioh afi . .
af kicrjiday QA5 idal: ¢ nds which are agom sfg',]ynon'
part.al g;ﬂopﬁugcgsgfoggﬁggﬁﬁ%% glog"fa”flﬁgﬂ@“ﬂ’@@éb@ﬁqcésdh dtitro and
r eCoptorCCRing iRy discaohirs tcomspes af prb¥iled having a gerieral
di &inol Uy @ a pealrpoledss, aF £ | ' ' er al
Formula |, RO R10 R11 RS %ﬁ%@g%gg‘vf%g%ﬁg‘*?% rep4
"R7 71 5a 14a 14 R13 141 NH R6 5 R4 R4 4 1Rl 2
R3.NR2 HFormula | or a pharnmaceutically acceptabl e ,
salt® Chereeiren PRYIdes romraidraiddlvemBogids URs ﬂbﬁuﬁte@ﬂ%ﬁ cotticoid
f oktepinr ngrivire aVb ticutafRy, 41 01 - (1-40) al Kyl ;. "-RZ2
i%te?&&ﬁ))c%ﬁm%ﬁé% Q) 2RLS; T{ﬁli% dllgci‘i’—fu&-@( ?—r%l *S gAY non-
C-OR16: - RATIS® MR BERsqEstsy nastial agonisRIGmtageiREs bthe H

uceeqiicon ; ' '
(]@ _@gq%y@§¢m;§p§yhﬁccordlng to a first aspect of the disclosure

.gompounds are provided having a general Formula T
- r

R12

R13

R3 N-—

- Formula I
or a pharmacentically acceptable sait thereof.

In this fornmla the R groups have the following meanin gs:

“Ry is -H or -(1-4C)alkyl;

-Rpis -C(O)R;5 or-S(0O)2R5;

+~Rs is -H, -(1-4C) alkyl or -OR;¢;

-Rqis -H, ~(1-4C)alkyl or -ORyg;

-Rsis -H or ~C(R16)NOR¢;

-R7 is -H, -halogen, ~Cyano;

~(1-6C) alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl, all optionally substituted with -amino



-R7 is -H, -halogen, -cyano; -(1-6C) alkyl,
-(2-6C)al kenyl or -(2-6C)alkynyl, all optionally
substituted with -am no, WD.20071025938

WSTh R 0R6/ 065696 3- - hydr oxyl or -hal ogen; pefRBpdeds/u63696
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-H, -cyano, -halogen, -nitro;_-(1-6C)alkyl,
-(2-6C) al kenyl, -(2-6C)al kyrryff “or -0(1 - 6C) al kyl, all
optionally substituted with -am no, -hydroxyl or
H@Idﬂg@hor-halegdmet ero)aryl, optionally substituted
yano, -hal ogen, (1 4C) al kyl, -(1- 4C) al koxy,
ﬁég’af’myﬂliloﬂ?%at}lﬁ?ﬁl or -(hetero)aryl:

R20 or - N@M%@MQ@%@&"%}%%M@

al ogen

é%bé‘h‘é‘%edd’flﬂl emﬂml’é(ﬁwylmobfﬁ?@ﬁal ly substituted with
e, g Bt i AR,

- ¢@)alkOxal K¢ )alkioay @ géially] orf @lﬁm‘d)aryl Rl4 is -H,

k
UahogR0p ;e ORGSO s B
- (l%éiﬁ(ﬁ,ghﬂygkml scyarfo( ﬁa QE)le_balﬂWI,l, olpﬂatﬁaligﬁﬁ_)sahkﬁ{jwith Qfﬁlogen;
- - a . all optionally substituted with one
"8{ ?I’Sr'}g O)rcg—r“yd])ﬁ%ﬂogen, -cyano or -(hetero)aryl;
(mge{seﬂo) aryl, optionally substituted with

1-4C al kyl, -hal ogen or -NH2; -NH2,
s m}tmqrr@lr‘eﬁﬁﬂﬂfbl; -(1-4C) al kyl thio(l-4C) al kyl,

al 4 or -NRL60ORL6; -RI16 is
Iﬂlﬂé@{ i(g'é?/%ﬂ ﬁ?%%ydé fo Sélnyl or -(2-6Q)al kynlyl;

%ﬂl& H, =hgjogery, 16y818), a(kﬂ;q?)ﬁll@b@n -Oretdrd)yprybubst i t uted with
% geﬁ -(1-4C) al koxy or -(hetero)aryl, optionally
substituted with -hal ogen, -(1-4C) al kyl or

- {(1-68%aligil k@ §C)aBanyl( 32-6C)almlybadRyECralkyt, ¢ DL ST1RNkas lor -O(2-
R R R A R O BT

dt@bRtyLy substltut ed with -CH -hal ogen -cyano or

Sl4CaIkyI - is -Hor -(1-6C)al kyl, optionally
P uﬂwﬂw&lw subjl}hé?ti whi Hdg&nalkyl, -halogen or -NH;

—NHZ, ~(di)(1-4C)alkylamino, -(1-4C)alkylthio(1-4C)alkyl, -(1-4C)alkoxy(1-4C)alkyl
or ~-NR;j6OR;s;

“Rysis -H, -(1-6C)alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl;

-R;7is -H; |

-(1-6C)alkyl, optionally substituted with halogen, -(1-4C)alkoxy or -(hetero)aryl,
optionally substituted with -halogen, -(1-4C)alkyl or -(1-4C)alkoxy;

—(3-6C)cycloa;1kyl or -(hetero)aryl, optionally substituted with -halogen, -(1-4C)atkyl or
-(1-4C)alkoxy;

-Ryg is -H, -NH; or -(1-4C)alkyl, optionally substituted with -OH, -halogen, -cyano or
-S(1-4C)alkyl;

-Ry9 18 -H or -(1-6C)alkyl, optionally substituted with -OH or -halogen;

-Rao 18 -H; 7

~(1-6Calkyl or ~(2-6C)alkenyl, both optionally substituted by -halogen, -O(1-6C)alkyl,
-(hetero)aryl, optionally substituted with -(1-4C)alkyl or -halogen;



30 -R20 is -H, -(1-6C) alkyl or -(2-6C)alkenyl, both
optionally substituted by -hal ogen, -Q(1-6C)al kyl,
-(hetero)aryl, optionally substituted with

-(1-4QC al kyl or -halogen; 4 -(3-6C)cycloal kyl,
-(1-60) al koxy, -(1-6C)al kenyl oxy; (hetero)aryl,
optionally substituted with -{1--4C)a4l); -NHS,
-NH(1-6C) al kyl or -NH((hetero)aryl) and -R71 is -H or
- ( 1{5@%&&@1’%9@@yﬂ%gy,t_@dgcdﬁg{&%)g%gas pect of the

di scl osure, there is provide f maceuti cal

conpBi R opiineHy @W’@Mteéeetha(leam@wpd of formula I
|y acceptabl e

as ngef hped ve or armaceutica
sal t fhg’rﬁggpéan ?8%"§%F£%P€ﬁ@?%’ phar maceutical |y
accBptiail @ -@x@plkeht s. According to a third aspect of
the disclosure, there is provided the conpound as
def i ned above for use in therapy. According to a
o : . . _
oUFFR=3EPeEr of sedraddised@suretnd hasel bs.pr ovided i5 provided a

US @ha@fadgenpoungd. ot . fo | a as defi ned above or
phar meceutical Iy gccéptcgargﬁqglggl T PHEredf 2 forrphed of formula I as

manuf 28T UPECBE U Fedheamesuti oally heusPt @b 100%alt thereos and one or
hematolgymna PUdRL00Y, acq_%li)ggg]pé oeg{)éiﬁ .
0gy,

gastro-enterol ogy, endocrino eUt'stogy or
nephrol ogy. Thus, it has now been found, that the
f ofegoidngg ctass taf & apeUAds: agLopei to Formula l .
or - ARALTACLUL %glnlg acceptabl e salts 1 Ter €of Tfves provided the
gl ucocorticoid TBCepttre hdtutsat drytheotipyi.ty. The
term-(1-6C)al kyl as used in the definition of the
I nent-k ngans rranched or_ unbranched al kyl group
havi ng %%6 car bgﬁiﬁthorer‘g?e‘f’br"feiﬁﬁp@écﬁ@ﬁhyi%,, tgehyl is provided use
| pfong COMHOEBAr opylormpleyl ,asseefbwdylapand Lerd bpl#%l)@ldeutically
e .

peatybrand bBexyl.nRreterred. are -(1-4C) al kyl .
term -(1-4C) al | c%/flleliggEufs%rg%lhﬁ THeE %‘é’ltilﬁ?t‘i’ it §edifmment for

i nv%ﬁ?%&o%aﬁ?%tﬁﬂamh ediloplogmnb ﬁaﬁﬁmcajykyba.‘ggl%u%nterology

hewiingribodogar bR -85 08F of QL.£ | e nethyl, ethyl,
propyl, isopr opylr, b%Ef/yol, s%c%(czlurgpléyyl' and tert-butyl.

Preferred are nmethyl and ethyl. Most preferred is
tHyl , - The term -(3-6C) cycl oal kyl means a cyclic
al 11 1t B9y e fovgdahe t%eaf%bﬂgﬁmatcémf coffipeurtde kBording to

208N oFBRRSadel oLy R oep b iy ronine or j.odine.
The term - (2- 60) a?{gnyTep rrlegge%é'hg]a& id %ﬁaﬁ’gdﬁﬁ’ corticoid receptor
edvdykenyl group having 2-6 carbon atons,
such as ethenyl, 2-butenyl, pentenyl and hexenyl,
Preferred are -(2- _
The term ~(1-6C)alkyl as used in the definition of the invention means a branched or

unbranched alkyl group having 1-6 carbon atoms, for example methyl, ethyl, propyl,
isopropyl, butyl, sec-butyl and tert-butyl, pf;ntyl and hexyi. Preferred are ~(1-4C)alkyl.
~ The term -(1-4C)alkyl as used in the definition of the invention means a branched or
Tmbranched alkyl group having 1-4 carbon atoms, for example methyl, ethyl, propyl,
1sopropyl, butyl, sec-butyl and tert-butyl, Preferred are methyl and ethyl. Most
* preferred is methyl.

The term —(3-6C)cycloall_cyl means a cyclic alkyl group having 3-6 carbon atoms,
The term halogen means fluorine, chlorine, bromine or jodine,

The term ~(2-6C)alkenyl means 2 branched or unbranched alkenyl group having 2-6
carbon atoms, such as ethenyl, 2-butenyl, pentenyl and hexenyl, Preferred are -(2-
4C)alkenyl. '



4C) al kenyl . -4a- The term -(2-4C)al kenyl neans a
branched or unbranched al kenyl group having 2-4

carbon atons, such as ethenyl and 2-bntenyl. The term
-(2-60C) al kynyl nmeans a branched or unbranched al kynyl
group having 2-6 carbefaatons, such as ethynyl,
propynyl, butylyl, pentynyl and hexynyl. Preferred

are - -(2-40 al kynyl. The term -(2-4C) al kynyl nmeans a
branched or unbranched al kynyl group having 2-4
chrebom 4R didglikesytneas aéltéhl;bh@d orambirapehep yikgty ofdup hreing2-4

| I I wh i
% ﬁﬂwﬁﬁagﬁwzaﬁ% 3%3 SI ;ydg;{iynede:rglaﬂi ng. The

T e e

\YHeR Q{32098 8s BEhiyiERR &D@@@g@ pe@t fient 8&Mnyl. Preferred are -
0(2 6C) al kynyl means - ) al kyny oxy wherein
-( 1 ynyl has the preV|oust defi ned neani ng.
The term - él 4C) al kyl oxy neans an al kyl oxy group
Hae teg -12-4C By Bpmeans Abranehed oawwnchﬁ%@l@wlﬁwmgvmg#
s@bin ABAA] 6h ASctByBY hatisbyyrgef i ned. - (1-2C) Al kyl oxy
groups are s preferred. Most preferred i s methoxy.
Thetepar-O F-0Q)alG)] alchoxy{-6€%REydd dyywheraais-68)alkyl has the
ched to a-(1-4Cal kyl group, both
B{eglﬁgs %géﬁél%ﬁg%pr evi ously defined nmeani ngs. The
Tﬂé’ m@@@-ééﬁﬂ:@ﬁﬁ'dﬁﬁh@@m)m&@ﬁ x§ vhBReHO-(PBUSNGny Mak he
Ll % d?ﬂo Btl onal l'y- ydrogens repl aced by a
Pf‘f hiie f ‘1?§| Gt'8&p as previousliy defined. to The
term-S(Il-4C)al kyl neans a -(1-4C) al kylthio group,
the -(1-4C)al kyl group having the previously defined
meani ng. The term - NH(1-6C)al kyl nmeans a
-(1-6C)al kyl am ne group, the -(1-6C) al kyl group
havi ng the previously defined neaning. The term
-NH( hetero)aryl neans a -(hetero)aryl am ne group, the
-(hetero)aryl group 15 having the previously
identified nmeaning. The term
-(1-4Qal kylthio(l-4C al kyl means an -(1-4C)al kylthio
group attached to a - (1-4C)al kyl group, both having
the previously defined nmeanings. The term aryl neans
6 menbered aromatic ring system
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The tern -(hetero)aryl nmeans a 5 or 6 nenbered

aromatic ring systemcontaining at 20 | east one

het er oat om sel ected fromthe group of N, 0 and S,
Wolgld7/@B93gbut not limted to, pyridinyl, pyr @Tfﬁ#iﬂ%'/ossa%
pyrazinyl, tetrazolyl, thiadiazolyl, isoxazo ,

oxadi azol yl , di hydrooxazol yldr furanyl. The term

phar maceutical ly acceptable salt represents those

s dht £rmhOCh6@atkynyl rhding-(219€)alBAGREy hefRE (A C)alkyny] has the
] ygg%gaph‘?ﬁ%ﬁlngeaa%l for use in contact for the
t

ssues” of humans &@nd 25 |ower animals w thout undue
{ OKd @AY AR . | . ; i
g A e G ST TR O
r Eoicty having theysssna themingyes previpsiyslengla Hi LC) Atkglowg letoups are
?Plg eh.wpﬁgre?ér}edilﬁ%%ogay be obtai ned during the _
na a

I'SO I on and pur¥'fi cation of the conpounds of

the. i.pyent I rately by . reacting the . fre
pade e BRI Rl AR £ G At i Tigoontion
hgmeine dothogrowpsdeividg thehasphety defided theartiigs30 sul furi c
acid, or with an organic acid such as far exanple
a’gl_]rf;)lﬁbié ggg?g&)ggdytahmm mednd a am&ﬁﬁlgiyolﬁfiﬁaﬁleast 01_1&::i optionally
P EP S -6 tartaric acid, lLactic _acld,
O AT OEER P P%egﬁa'rﬁ -21 4 ﬂ?ﬂf%ﬂm% Prviqslygleffecsh i ¢

id, s i ni arid, propjqnic acid, acetic acid, )
RS oUA ey esees @ AhACHTIEYPEO e 468 1 7 GBI Bipup having
CiAB pROiciSRat @ebdwhdadRindn Organi e or a mters} base,
i ke sodi um Hydr oxi de, potassi um hydrotde or
| TN b N1 LMk emeams T 1L4Y Jof | gt
t he conpou(L_ds(gof f or mul g I@gmg%%igg tht g]bg(\g)e#k?l Toup
Aagingdie prsyewty definefi ecpriv@nt i on concern the compounds

according to Formula | whey b -1t3, -ice, -Ry, -P.

ol he._tegm -Nel(hgtero)qxylumenns 2 H hatepadarRiamamogr By, Ghcafteterdlaryl group
{14 i L) her gnups have the

ek e Bhidy ot

I ndi g r §Spect of the invention is

TSP fLSETRAARP SCHIEh G P il eS80 o -

-({ H€Dakd )eaoupl both hbviog thkIpyevioubistdetintdadeanidgs, - ( 1- 4t

all'g'l; CRSsS)NOR6, -CCONMI)2, -C(Oitlg

Olthe G{r@) R Ay¢ans 6 Rasmticted-afdmaidajmy destbm. i1 5 -Rub is

-(1-6C) ai >yt, optionally substituted with one or
cermailistpalaryd meaysved er émmb;:red afokvetie Fipy aysyem containing at

Q@ig! (ﬁi&?ﬂic-ieZogﬁjﬁ? %1%&6&%‘!1&{:%?%&;( dfl' 14,5? %g%l sau?ﬁ ia.@'i;gtzﬁot fihited to,

- (di,. - a am up; - (1. . : :

b R PR el PSS, pfngaly,

AihydrOxardhy or Bmahyl.

The term pharmaceutically acceptable salt represents those salts which are, within the

scope of medical judgement, suitablé for use in contact for the tissues of humans and
lower animals without undue toxicity, irritation, allergic response and the like, and are
commensurate with a reasonable benefit/risk ratio. Pharmaceutically acceptable salts
are well known in the art. They may be obtained during the final isolation and
purification of the compounds of the invention, or separately by reacting the free base
function with a suitable mineral acid such as hydrochloric acid, phosphoric acid, or

sulfuric acid, or with an organic acid such as for example ascorbic acid, citric acid,



20 R19 is -(l-6C)alkyL In yet another aspect the
i NN=aon concerns conpounds a prdintg to p"osnmu''a i
wberein -RS U -Cy=0 --(hetero)aryl, optionally

Meed with -(1-4Calisyl; 25 - CHi*I o
%g’gbggsor -C(Odi ia. Ina fturtlter aspec%t ePZOOGmG:’696
invention relates to conpounds according to Pon w aX
wherein -(ht tero)aryi in -Rs is a 6-merubered
het eavanomatic ring. In still a further aspect the
invention relates to conpounfls according to Pornula I

erej n the heteroammidc rang ui -(hetero)atyl in Rs
SR R S VR R R B b A A,
e o0hd e ENIL B, oSS Bke. Pacia fimotion
i i r Lcompounds according.to
et ed i chigh s e O RR0R oo bt gptassium
adp@eside sditkippdpitogder el at es to conpounds accor di ng

t gy For mul a.| ip -RI5 is a -5 nmenbered
ST RN R,

s e g el i b
oRETBR Ho re that > 12 e - mvlent i ﬁﬁﬁﬂ—ﬁmﬁmﬁhrﬁmﬁ

: c a ; . .
ARy G Bl SRl By o et e Speci 11 ity
AR o oA i} Sl o IR o bl et

descri
10 vﬁﬁr"f" her well 1o known receptors such as
pife fredl eyamer Haheat:or , andr ogen receptor,

gryler=a | COl r st rogen receptor.
Furth@%%%&&We%%ﬁ%ﬁWﬁbgmﬁﬁg& covers all

pE BT R e SHEINER o nE(BRspaXOXtiar and preferred
gRaupgi-deylyi:ped her ei nabove. 15 The conpounds of the

pPHE -ayent 1 .on possess at_| east three chiral

il el A R L R —
eisiserersiongly sdbstittadimitue4Chlghaavigeer s, or as a
PIaRL M aRbaakizASt €F eOners. Methods for obtaining the

r nant.i oJrer e known in the art, e.g
%%"&%@5‘? g Yopigtethvith- (kA= 5i ned from
o iscil-#€)alighanie aci ds and the racenic mixture, or
20 CHyb VIBLQGE@PNY using chiral colums. For separation
of 20 diastereoners, straight phase or reversed phase

buehiemghemaspedd e US@ftion LOBL-BRERANMAS: Dhalilg g:p%%ﬁﬁ%

Laygation can be synthesized in a sequenc
reaction steps as shown in steps A through I.
-Rg i5 ~cy=mo, :

~(hetero)aryl, optionally substituied with ~(1-4Dalleyls
25 COMNRy » «CIO)Rys or ~C(O)OR 5.

In a fiwther aspect the fmvention relates to componmds acoording to Formols ) Whe;:ﬁiﬂ_
~(hstero)aryl in -Ry i 4 6-mevnbered heteroaromatic Ting. '

T o1l & frther aspact the fvention relates 1o compounds agearding to Formuia T
whereln the heteroaromatic ring ~(hetero)aryl in -Rs comains 1 ormore N atops,



25 Step A Treatnent of anthraqui none (1) wi th sodi um
azide in concentrated sulfuric acid gives access to
the desired 5H di benzo[ b, e] azepi ne-6, 11-dione (2) in
waaRdbaki ve yield (Scheme 1) WO 2007/ 02593 1/EP2006/065696
PCT/ EP20061065696 8- Step B Conpounds of genera
structure 2 can then be nethylated to afford

compounds of general structure 3. Step C 5 Conpounds
ofn e nenial agiccithe inventdndadirdcheno bempaaioe sdotdingab Fofraula 1

. compounds. of neral structure 4. The above
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t al um ni_.um hydrjde as reagent. Step
c-JEWp%U FseAct ﬁ%vreaﬁmsrfela&?éf%?%nupue%wwéwgs@omla Iwherein

| ectively oxi d| zed to afford the 10 norphantridi ne
delns B Pvremperef{BetgioiiE nenti oned reaction is
Ily- conducted at anbient tenperature in th
pe/“éé‘@ SBFCt HisrTBEREQR T IEP qeMPBIndpaccprdmecty r?ﬁﬁllﬂﬁa% wgprein
general structure 5 can then be reacted in a
Difet 1§ 2a{ lod abkyk wpiaenatiy sybsted it orgpr mosmbrlegenor d
tetracyclic conmpounds of general structure 6: These

cBipgBumben alsp residee it deampewifls eeepriing & Farmply Tariely afe highly
t s@bﬁﬂ@ ﬁﬁhlhngl@é(ﬁ:@ﬂ@bﬁ r@tfep@}E epedticist éaﬁqielae@nﬁmea\by feﬁtmg the

n trans onfor tion
FlopPRh B crFRl Rt Bh el RAS R ST Wi olflE well-
d@lomg@;@:g@rq gk af progester¢ng redeptor,mndwgerceecerftor, mineralocorticoid

Riph o 8dtdbesn RlcgRsy, and ytter bi um
Iuoronethanesulfonate with the use 20 of an

di‘ugﬁmnmmohaq&eient fﬁhaﬁe;nccbvuﬂealpp@dﬂﬂet@nﬂaﬁmubﬁm particular and
regfc qﬁ h q@ﬁrature in the presence of
oo gt} @BP g7 e he °¥he use of an organic

sol vent. Step G Conpounds of general structure 7 can

t hen be reacted under M tsunobu conditions to 25
npounds of general struycture 8. The

ord azide C
%&emﬁ@wﬂcﬂs 85@3& M EHUPEPYS) P aEFtsy ﬁewﬁek%avoa@toms and

afhi BakiohEPPSHIAh & fufe dABtiorE 28 € £1@fture of enantiomers, orasa -
trlg@%?glphosphlne d||sopropylazodlcarboxylate and

PanispmesTy Melbodsder obfining theaupsmagiioraas g dapwve in the
5::93 ¥§%I'ystalhzclt10n of salts which are obtained from optically active acids and the

racemic mixture, or chromatography using chiral columns. For separation of

diastereomers, straight phase or reversed phase columns may be used,

~ The compounds of the present invention can be synthesized in a sequence of reaction
steps as shown in steps A through 1.

Step A

Treatment of anthraquinone (1} with sodium azide in concentrated sulfuric acid gives
access to the desired SH-dibenzo[b,e]azepine-6,11-dione (2) in quantitative yield
(Scheme 1)
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R12 RB RIO R71 R12 R7T 11/ RISEi NHR7 1/ R13

R7 R73 R6 R4 RL RI4 R6 RI4-F5-HR14 R36 05 4 FI i
RO RO R11 RO R1I0O R11 R8 Rig RO R10 R11 R8 R12 R8 R72
RBteREB GR7Z.7\ 1 NHRI3 HR7 RI3 N H' Rfi R14 R6R4
RI1 Rl4 R4A RLRGBR4A NR1 R14 R RECHS8 N3 RENH 7 z
RO ompeundg ofaaer] structyre Rea they g methylated to afford compounds of

general structure 3.

Step C
Compounds of general structure 3 can then be reduced to afford compounds of general
structure 4. The above mentioned reaction is typically conducted using lithium

aluminium hydride as reagent.

Step D

Compounds of general structure 4 can then be selectively oxidized to afford the
morphantridine derivative 5.

The above mentioned reaction is typically conducted at ambient temperature in the

presence of manganese dioxide.

Steps E.F

Compounds of general structure 5 can then be reacted in a Diels-Alder fashion to form
ring D and afford tetracyclic compounds of general structure 6. These compounds can
then be reduced in-situ to afford the tetracyclic alcohols of general structure 7, which
are obtained mainly in the trans conformation. '

The first above mentioned reaction is typically conducted at reduced temperature in the
presence of Danishefsky’s diene and ytterbium triftuoromethanesulfonate, with the use
of an organic solvent. These crude products are then reduced at ambient temperature in
the presence of sodium borohydride, with the use of an organic solvent.

Step G
Compounds of general structure 7 can then be reacted under Mitsunobu conditions to

afford azide compounds of general structure 8.

The above mentioned reaction is typically conducted at ambient temperature in the
presence of triphenylphosphine, diisopropylazodicarboxylate and diphenylphosphoryl
azide, with the use of an organic solvent.
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R6R4 RI R14 R3 HR2 10 Schene 1 5 Step H Conpounds

of general structure 8 can then be reduced to afford

the free am ne conpounds of general structure 9. The
walueoe®pt i oned reaction is typically conduck@ger2adsiossess

anbi ent tenperature in the presence of

tri phenyl phosphi ne and water,? with the use of an

organi c sol vent. WO 2007/025938 PCT/ EP2006/ 065696

-10- eep IRWhese productsmgoame t hen convert eg

y [ 3 ‘ 0 J e
f or mattf o of“al | ot her RRonmpolnds*di scl osed ®i t Hi ny =
These compounds, either already being halogenateﬁ or
can be hal ogenated, etc. and then further nodified by
t he methods described within to afford the des¢Ted
entities with the desired rel-(2R 1 OR |
4bR) - &@eﬁ%oehen1stry The conpounds of the present
i Mfent{i on phssvss at Ieastmtgyeﬁ1ch|ral carbonmaka
eref r e e -bt;ln-d s p Re

m xtryy, & ON_dkiast er eon&i sy e TREr obt &l ni gy
3 \ioners are knewn 'n thes art, e.g Re R R14
s2zation of salts whieh are obtained fromgs
optlcall active acids and the racemc mxture,
enzynat resol ution proceedlng§1or chr omat ogr aphy
usi ng reh e ) R R10 R11

can be®u ?ed in the treatmest of i nmunol ogi cal %ng NH,
inflammatory diseases. In particular the conpounds
can be used to treat rheumatic di seases such ag 20
rheumatoid arthritis, juvenile arthritis, and
ankyl osi ng spondylitis, dermatol ogical diggasfs rio
i ncludi ng psoriasis and Penphi gus, allergic @S
including allergic rhinitis, atopic dernat
contact dermatitis, pulnonary conditions incl
asthma and chronic obstructive pul nonary di se#
ot her inmmune and r3

Scheme 1

Step H

Compounds of general structure 8 can then be reduced to afford the free amine
compounds of general structure 9. The above mentioned reaction is typically conducted
at ambient temperature in the presence of triphenylphosphine and water, with the use of
an organic solvent. |



i nfl ammat ory di seases incl uding Crohn di sease,
ul cerative colitis, systemc |upus 25 erythematosus,
autoinnune chronic active hepatitis, osteoarthritis,
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can be used to help prevent rejection of organs

after organ transplantation: 1fbre in particular the
compounds can be used to treat rheumatoid arthritis,
psRpirasi s, asthma and chronic obstructive pul nonary

di sease, Crohn disease or ulcerative colitis 3o and

t TRese @rylacts 8 arecthén doaversedntd chdidssipedomeden tarbapaestandmrea’s and

spl antation.. Methods to
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conpounds are well known in the art. In general, WO
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affinities are well known in the art. to For

sedlerpns. fgr mrmmfﬂaéﬁegeorr@mm Shasg sureyensehebags gunns
fﬁéﬁ%Pty of < 10-5 Mto the receptor. Mire

pretera binding affinity is < 10-7 M and nobst
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uncti onal response, encodi ng 't he

g'll"ﬁ'ecé%) o{lhcfs%f ﬂle pp?&s%ﬂr g\'}enhg& H’E)dulg{ ?Lﬁ%@(ﬁh&’mﬁ F@eﬁ?ﬂ%ﬁvﬁy The
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lﬁs cap be HeRde thssreatping ot mpygelagicebanddnflammatory
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I e e S e

Mbisrasds, indediel psSppsinendrentpbigup Ao @w oo @gkl ing@fl @rglc
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after organ transplantation.

More in particular the compounds can be used to ireat theumatoid arthritis, psoriasis,
asthma and chronic obstructive pulmonary disease, Crohn disease or ulcerative colitis
and the compounds can be used to help prevent rejection of organs after organ

transplantation.

Methods to determine receptor binding as well as in vitro and in vivo assays to
determine biological activity of the compounds are well known in the art. In general,



entire DNA encoding the desired protein can be
constructed synthetically using standard solid phase
technlques preferably to include restriction sites

05 Es of ligation. Suitable control elquﬁ?@n&ﬁﬁmaws
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response curves, ECso values can be calculated for both compounds and a reference
compound like prednisolone. ECso values might be compared to the ECsg values
obtained for prednisolone within the same cellular assay. Preferably compounds have
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pattern.



A m xture of concentrated sulfuric acid (25.2 nlL) and
DCM (di chl oronet hane) (8.4 nlL) was cooled to 0OC
ant hraqui none (1) (5 g, 24 nunol) was added, then
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over a 1lh period at 0-5C. The 20 reaCc
m xture stirred overn|ght at igeom tenperature and
then poured into'ice water (300 nmiL). The product was
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11-Hydroxy-11-methyl-5,11-dihydro-dibenzo[b,eJazepin-6-one (3) (51.6g 0.22mol)
was added to a suspension of LiAlHs (33 g, 0.88 mol)} i dioxane (350 mL}. The
reaction mixture was heated to 105°C, Afier 2.5h under reflux the reaction mixture was
cooled, the excess LiAlH, was destroyed with aqueous Na;SO4 (55 mL). ethyl acetate
(1.80) and Na»SQy4 (440 g) were added, the reaction mixture was stirred for 30 min.



To a solution of 2-brono-6, 11-di hydro-| 1-nethyl
-5H di benzo[ b, e] azepine (4, Its =is Br; 32 g,
0.11nol) in DCM WM02 (nmanganese oxi de)(96.6 g,

Wg”ﬂ,m%?)}?was added and the reaction m xtur & MAP2006/065696
alT owe

o stir overnight. The reaction m xture was
filtered over decalite and téncentrated under
reduced pressure. The crude product was purified by
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e st BRI B e Mg eglosty 4t silice AHggtane : Ethyl
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j.Qn 2- k- met hyl -1 i H di benzo[ b, e] azepi ne
o0 phianafly T BIOBatE Tt by [b. €] azep!

33 mmol ) ytterbium
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uenched wth ueous NaHC&Ei extracted into eth
Jeatist 5 CBCRLOABH BTG M TRED YA P R (NasSO)
caudeentenaitediunided extuceduessare pressuteqrodicewasguaidied by column
P i c _ 0 § 6112
S{y?flsﬂagga%r io@&ﬁ%{%bﬁgﬁ%ﬁ%ﬁe ( ﬁwme&ty gabpg gawbreﬁm 6,11
145hdagr] & -sHidibsrepilazgpise f2ofe Pppe 3ol Dotag) &gie) =
pigs-/200 y+Ee (6, F-8= Br; 338 ny, 41 % . Data :
(mz) =354/ 356 (MtH)+. 30 A suspension of )
8Fda griwioh®f 24ivemp6yld rdibyiido-hé iyl o tbdibeofatb.¢pppitedd) Rs =
By g% ,g(ﬁglinﬁb%%oﬁj(tﬂr 0Re, Q&an%%%gs‘e o@{de)éﬁn@.ﬁ %,71.%231& wﬁmﬁl ded and
[ ol . s cool ed. an
gt,ﬂe ERPGATBH rwgsnéifa@ o SHQvPRISH 108 r?ﬁcsz?w%g&s filtred
Sdvier dazdlitoved mingbitrasdd undeomitedpasate fbe cifide prodagtvas purified

rﬂ}?ﬂﬁoﬂfnﬁ NRGm ggjgﬁ]%jl% {6ca rﬁ%)?ﬁl}polt\? ?aé’é@a%e d@s by QYL 2-bromo-

Wth aceton | st m.n.. and _
e, Lfkdbtrabhe saieed B sdnad ed 'ohDas ofuia = 256/
VRS (RKtH)acted with ethyl acetate and aqueous NHACL,
washed with brine, dried (Na2SO4) and concentrat ed
uFrdestirred dolution pf 2bxmoe! 1-Mistyt | Lidtdibsnendelozaping (RDRs — Br; 666
2000 23938 yRETAEPABNENARSE6 me; 0.23 mod1y Wﬁd Lided W fter stirring
gfg%f(gg]@lc gtr r%ggl%%%g%{qﬁ&l%*skf’? ﬁl&]’i‘g RB%B %1L', 4.%% r}tthnol) was
CRd4N TRy r@etrmonixure ¥a8allowetlgo stand é)vemight at room temperature. The

(]jrié%éiﬁgo 35 ]rvgagls ﬁ%g%@&f%‘ith aqueous NaHCOs, extracted mto cthyl acetate,

A e el e R
sdriderpeetue oWl ueiticd by column chromatography on silica to give 8-bromo-

r11jibr_4%§e i d}&ﬁg)-_lr‘i&:g&-aﬁkﬁ{o‘fétﬂpglﬁ&[ﬁaé]anme-z(m)-one (6, Rs = Br;

r

BB, 44 %gﬂiﬂéf c{mgbyr Perbf 315,62(1\4]F5¥epi n-2(1H-ol (7,
N et
OC1ERdoe (6, Rg = Br; 13.07 g, 37 mmol) in ethanol (700 mL) was cooled to 0°C and
NaBH, (14 g, 370 mmol) was added. The reaction mixture was stirred overnight at
room temperature. The reaction mixture was cooled, the excess NaBH, was destroyed
with aceton (300 mL), stirred for 30 min. and concentrated under reduced pressure.
The product was extracted with ethyl acetate and aqueous NH;Cl, washed with brine,
dried (NapSOy) and concentrated under reduced pressure. The crude product was



di i sopropyl azodi car boxylate (3.60 niL, 18.1 mmol) was
added. io D phenyl phosphoryl azide (3.90 nL, 18.1

nmol ) was added, then the cooling was renoved. The

e ' was allowed to warmto anbient te : .
“g)n%ﬁﬁzlgé}ﬁed overni ght. The reaction mxtu?g%\/\ﬁﬁ&%mﬁw%
concentrated under reduced pi&ssure and the crude
product was purified by columm chronat ography on
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Sistbabeole. gt b el .00 e 39 8 ki and
wariph2y lgtdeishine Thet g.c&dt impmwninxtuTBE vids0 sil) magdooled to 0°C and -
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1mioers seak pen fied oy column chromatography on silica (Heptane ! Ethyl acetate =
84 hy)ltd hfzsazelezt ) own kol addal da- N2 2;410, 143, x@yidfd-10-
r

(LR A IRl R 185 i o Bl o) -

t 3334389 @ATERE. (3.4 nL, 24.6 rmmol) and |

ethyltrifl uoroacetate 7.33. 0L, 61.5 nmol r

RTATTRRER et R S SRR, TR TS

anskahglr6 16-@tietid/ - aibenso ¢ Tpaidof B talaaeping (8t B © Bn;_ae;af/ g, 12.3 mmol)

c t ~ I . . r

B R AR MR (SRS BiRTPHFuh T8 3B {47 Bl vas

atddedt Bhe @actipn mugtugs Vg sgirred overnight at 50°C then concentrated under

rl @Eudédd%&e%%u& Q%fﬁﬂ'@ R)l—{@Rblro%xr,ng)ﬁ-bmm% -1,2,3,4,10,14b-hexahydro-10~
- hex ro- 105 net e . -

e e ALY fiphs YR D ) = 357/

t 33% (MoHpacet ani de (10, Rs = Br, R2 = COCF3; 4.7 g,

84 9% . Data : (mz) = 453 / 455 35 (MrH)+. WD

2007/ 025938 PCT/ EP2006/ 065696 -16 Exanple 2,

rel -N-T (2R 285 cyano- 1. 2.3, ) -10-
1@{&%{2 &hv&%%%jﬁﬁm&)—g—%romo 1,3,3,%,?4),1]4% hexah;_(dro 10
reethylitichanie. 8pwiddl pfrelatapin-2ox ] A2epiflnorpageiamide A0oRs 7 Br, Ry
fLygyggpetamde (10, Rs = CN, R2 = COCF3). 5 A
stirred solution of 10 (Rs = Br, R2 = COCF3; 800 ng,
1Crhide BgRY 5 Bryw i\ dnNep i (Y50 oL, doeiieylarhihb (Fid)mbneds.6
deaRRsad By iBHRRLAAGNT TE9RT 61 BT AHBY QL adlie® alPHE Seaction
mixture was heated to 50°C and held for 3 hours. The reaction mixture was
concentrated under reduced pressure then purified by column chromatography on silica
(Heptane : Ethyl acetate = 8 : 2) to afford rel-N-[(2R,10R, 14bR)-8-bromo-
1,2,3,4,10,14b-hexahydro-10-methyldibenzo[c,f]pyrido[ 1,2-a]azepin-2-yl]-2,2,2-
trifluoroacetamide (10, R = Br, Ry= COCF3; 4.7 g, 84 %). Data: (m/z) = 453 /455
(M+H)".



CuCN (395 ng, 4.43 mmol) was added and the .reaction
m xture was stirred for 7 hours at 200 C . The
reaction m xture was quenched with a 25 % NH4CH

wﬁP%?H{/éz%si n H20 and the product was extract @ekmbheiosseos
ethyl acetate. The organics were washed with a 10 25

% sol ution of NHAOH in H2O, bdPne, dried (Na2SO4) and
concentrated under reduced pressure. The crude

product was purified by columm chromatography on

silica (Heptane : Ethyl acetate =8 : 2) to

r Ekamiple(2 ReINORZRIUR), 14R3\Banyendt1,2,33%, W), 14b-Hesbhydro-10-
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1%@%%{&%&&&@%3{1{[@%@%&?% #1? a,z]zoﬁﬁ*ﬂh%a&etamlde (10 Ry CN. Ro

azepin- oroacetam de (
= COCF3; 630 ny, 89 %. Data : (mz) = 400

( MEH) + 5. Ex 3, B ) .

s 8t siome B (b BrRa 6 ROGHs Vgmey kAT Fe Y OV
1diothiytpyerhldime) (15 mL) was degassed by bubbling nitrogen through for 0.5 hours,
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10 594 8t doBitioh B RAGOEL T, bl di &R, 90, Hnd t dbnEent@d under -
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oSt PO by s RSP 2 S 8 et
| G9RRs LA Rag GOCH3; 6343 g, _%%)._Data': (m/z) = 400 (M+H)".
14b- hexahydr o- 10- et hyl - di benzo[ ¢, f] pyri do[ 1, 2- a] azep

' in-3-amine (9, RB 25 CN; 60 ng, 100 %. A stirred
S . : Oo I ~ _
PN o 2 3 RSB ST 1t
c fymsthiyldsbanzate. Mpyefeld 2odespip 2-dirce @8R4 CN, B 37%-
noElc),)was added and the reaction was stirred at room

tenperature for 2 hours. The reaction was quenched
W't h s@rrsiaolrtiahed IRCEENR: atGMFE AS HED0ARE miwel) in EOH (5

20 pfnﬂﬁjgﬁ% %dgigd WaR RXbI6HLES e POML) TR rS4caanhe8uldeyaS stirred

driée concentrat ed_under . reduced es . The

c FaaRM HFreRerAt e iRk R %aeaﬁtgpﬂc‘mslﬂlfﬁm‘@ﬁﬁﬁ Hﬁﬁﬁa@ﬁ&g fiiracted

owith kfhiyCaretatef Thé ommaichyepvepzdatith/leiddPi@d (NaySO4) and

F ’ ;
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 OR234bH) Lb-heyatysirar 19ty -lipenaohe. Hayridol hif-glazerifrd im0 Re =
25 beN: 6@aec1dopy.ri do[ 1, 2-a] azepi n-2-yl J acet am de (10,

Rg = CN, R2= COCHCI 2; 64 ngy, 46 35 % . Data : (mz

=A4fiGed dthifon OO ERCTEN2 HB3812PEIFE robBegdglame (52 mL,

E@.@’Wplnﬁmﬂ) in DCM (4 mL) was cooled to 0 °C. Dichloroacetyl chloride (36 mL,

reaé?ﬁ,z 'al}zl‘go?li%gté lelég ;1?& the [rfga.%tl?ér} vgz?s’ S:Ifiél‘rrkt)ag)af rjé’o%l’ tg’l’nﬁér%t%fe]fdfolb 2 Eours.

The reaction was quenched with a saturated NalICOs solution in H>O and the product
30 was extracted into DCM. The organics were dried and concentrated under reduced

pressure. The crude product was purified by column chromatography on silica,

followed by preparative HPLC. Freeze-drying from EtOH / HO afforded rel-2,2-

dichloro-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexahydro-10-methyldiben-

zo[c,f]pyrido] 1,2-ajazepin-2-yljacetamide (10, Rg = CN, R;= COCHCIy; 64 mg, 46
35 %) Data: (m/z) = 415 (M+H)".



nmet hyl di benzo[ c, f] pyri do[ 1, 2- a] azepi n-2-yl ] acet am de
(10 : R2 = CF3). This conpound was prepared, in an
anal ogous manner as described in Exanple 1, from 5 5

Wt(quﬁ‘f/(fz o4 rel-2,2,2-trifluoro-N[(2R PCT/EP2006/065696
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| OR, 14bR) -1, 2, 3,4, 10, 14b-hexahydro-10- et hyl -

di benzo| c, f] pyr i do[l 2- a] azepV n- 2-yl ] acet ami de (10 X
R2 = CF3). Data : (mz) = 375 (M+l-i) Exanple 5,
rel -N-[ (2R 10R, 14bR) - 8- cyano-1, 2, 3, 4, 10,

14b- hexahydr o- 10- et hyl di - 10

bErazople 4 rely, 2, 2o lly@o-A)-H2R0 DR 2bR)1,2,3 .40k} Mwheaat@d@-ma
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23th|ad|azole50arbox 15 am de (10 : Rs:CN
R2 = _COCSI—BNZS 434 ng, 61 % . Data : (mz) = 430
(M+H) +. Exanpl e 6,
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flpyrido[1, 2~a]azep111— 11 -4-methyl-1,2,3-thiadiazole-5 ~carboxan11de (16 :
t@él% ﬁ@l do 2- a]azepln 2-yl]-2,2-difluor

= CN, R2= 20 COCHF2). To a
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opg 0 : wer
308 AR RPN Bas RN Bt & AEHIL " e B,
tevipdrature. After 10 minutes a solution of 9 25 (Rs

= CN, 25 ng, 0.082nunol) in DCM (1 nL) was added. The
reaction m xture was stirred overnight at room

er
PR o S B R E- R Tl A ety e
D@Mdlbph@[@ﬂgmﬂoél,ﬂag@ppmﬁsvlm Paliflyorgppetagde)(1¢ Ry HEN, Ro =
oCoamrgs Wwere concentrated under reduced pressure.
The crude product was purified with columm

che @@tﬂﬁ@gmgmumwmd dckdd (8.6 1B 0F165 ehnicel) inNDCI2A, mL), TBTU (O-

Gt I ou s s S TAOBIAL ) 14
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R e

1ﬁi‘nreh exahighlir 0 rdc&n temperature The reaction was quenched with a saturated

f@&ﬁdbdw@%% th]aﬂé( Ll eh NATADERE ;?h@m%aﬁﬁk 1Rt Hangsu! (Na,-

fonam d E
O4) and the organics were concentrated under reduced pressure. The crude product

was purified with column chromatography on silica to afford rel-N-[(2R,10R,14bR)-8-
cyano-1,2,3,4,10,14b-hexahydro-10-methyldibenzo[ c,fpyrido[ 1,2-aJazepin-2-yl]-2,2-
difluoroacetamide (10 : Rg = CN, Ry= COCHF; 13 mg, 34 %). Data: (m/z) =
382 (M+H)"



Thi s conmpound was prepared, in an anal ogous manner as
described in Exanple 3, 5 from9 (Rs = CN) to afford
7, rel-N[(2R 10R, 14bR)-8-cyan-1, 2, 3, 4, 10, 14b-
Wﬁ.ﬁg 10- net hyl di benzo] c, f] pyri do[ 1, 2- a]@#eiiiisdsss96
yl anesul f onam de (10 R8 = CN, R2= SO2Me; 13 nm,
34 % . Data : (mz) = 382 (f\/IlSI)+ Exanpl e 8,
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1211115 hanpﬁlmdms ppared, in an analogous manner as described in Example 3, from

I -
4 Qér/.ﬁ ﬁ%@ﬁ fo?%ffel @1@%11 13%?19%&13!1 2233111) 1%% gg 10
gty ﬁ%lzofgﬂp lo %aiazeﬂnm eflfraslﬁflfon%d R.=
15 1 80O [ARE, 300K, DibR) (849 yanes M, .4, 10,
. 14b- hexahydr o- 10-
nmet hyl di benzo[ c, f] pyri do[ 1, 2-a] azepi n-2-yl ] -3, 5-di net

e S e A0 g R T 10

amaihggl%azdmﬂpﬁﬁdo@s,zdmpmneﬁ] -NpN-Hicaetin lempsifl faoride (30 : Rs=

gﬁ KF%QQ%ESQZL% 8-cyano-1, 2, 3, 4, 10, 14b- hexahydro

3&9 ound was pre ared in an analogous manner as described in Example 3, from

nﬁ g@i‘)gqn*’éf%&g 554@&%@%%1@ SEERL 25 Y 1h 13- RedhTEb-10-

Gﬂﬁﬁmﬂ@zoiaﬂpmd@ 52%azePatayl] N@Nﬂdm)lethylammoﬁuwamée (10\ORs =
Q7R C@%?l 56.98- 9-Exanpianil,
reI h?zgéé&& i%%gRl Ol@lggetyl (flé 1, r(% )
14b- hexahydr o- 10-
met hyl di benzo[c, f] pyrido[1, 2-a]azepin-2-yl]-2,2,2-tri
25 f Exmomplad 1 a&hl\HE(2B;LlOR.14RB§:8 POOHB 2, 314210;14@(!@}31))’6110/6\10-

S&kﬂh&ﬁ%eﬁﬁl[y b o?i zéa?amz,(ggﬁ Tylﬁg rsg%a&ﬁ?ﬁ%%gg&@amamde (10

(PBHB)ZN( 5 ol ) and
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| : Rg=CN, Ry= COCsHsNO; 15 mg, 35 %). Data : (m/z) = 427 (MHH)".




H20 (2 N, 3 nL) was added and the reaction m xture
was stirred for 10 mnutes at roomtenperature. The
reacti on was quenched with a saturated NaHCO3

wﬁ%&f gin H- 20 and the product was extr aghfgh000/065696

acetate The organic | ayer was washed with to
brine, dried (Na2SO4) and cohentrated under reduced
pressure. The crude product was purified by colum
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1@ jriddridde@éda§ds) ond eem:emtm;mm@nmmd pyepgm dbp sruge ayomzct was
e@%ﬁ?ea TF)% &mﬁﬂﬁi&ﬁi&m ap% 3 sfifdh ﬁ)d:ifﬁ)%&) lr81-19- E[Q?J W%R

(aceml 232 3.4, WA p,}}y;iro gécs @zig frghdo Af 2@]azepm b y1]-

r 5P 2 2riflud@edceiafdideo (19 :NR{ € ZRI(HGRR14 6RCEL, B031g,630p). Data :

1 AP, 8-[1-
@é)hoxyl rﬁg{}g_g)et hyl ] -10- et hyl di benzo[ e, f] pyrido[ 1, 2-

a]azep|n2yl]acetam'de(10 Rs = C(CH3)NOH, R2 =
COCF3). A stirred solution of 10 (Rs = COCH3, R2 =
QOciple G0, rayN-(2RA0RT8bIY)-8-acdEy1OR, hed 0, 1¢ e gpbisidin t0Rmethyl-

h&ﬂ%&ﬁ%‘ f%lg/]n 6 K aﬁfﬁ&-ﬂggctm&ﬁ DTk Jniadd R 'cgﬂbeﬁan&&é(lo

ion"mxture was stirred
T ObeRat SH2S20 hours. The reaction was

h d with H0 and th duct t
%ﬁﬁg ched,thLn, 20,20, i et E SAMRELE Ry, from
b0 KRs = GOCEH, RINa2OOH)) tanﬁforﬁonbﬂﬁ(%t@dlm&ace%a@e%-
g%ﬁgﬁ»&%ﬂ%a‘t} gﬁﬁm‘aﬁi&t@ld@ﬁ&%{g o[l Qéd]afﬂeﬁﬁ -hyij-achipgl-1,2,3-
badiaer oot ¢ dhigegoC %= CELIANS ST me, 549, pata

r el(m2z;) 25 247 r((MH#Hr o- N-[ (2R, 10R, 14bR) 3s
1, 2, 3, 4,10, 14b- hexahydr o- 8- [ 1- (hydr oxyi m no) et hyl ] - 10
- met hyl di benzo[ c, f] pyri do WO 2007/ 025938

RIS 020 o0l GBI 2B 08 1.
((mié/dl))xyqnﬂﬁﬂetbmw meﬂﬁr)léhqﬂize[cjﬂpyrido[l 2-alazepin-2-yllacetamide (10 :
1%8 1&%@%@@ gr U Pg:}{\lj [ (2R 10R 14bR) -1, 2, 3, 4,

A stirred solution of 10 (Rs = COCHj3, R, = COCF3; 60 mg, 0.14 mmol) in EtOH was
charged with hydroxylamine HCI (20 mg, 0.28 mmol) and pyridine (35 pl, 0.45
mmol). The reaction mixture was stirred at room temperature for 40 hours. The
reaction was quenched with H,O and the product was extracted into ethyl acetate. The
organics were washed with H>O and brine, dried (NaxSO.) and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica.
Freeze-drying from acetonitrile / H,0 afforded rel-2,2,2-trifluoro-N-[(2R,10R,14bR)}-
1,2,3,4,10,14b-hexahydro-8-[ 1-(kydroxyimino)ethyl}-10-methyldibenzo[ ¢,f|pyrido-~
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20

5
met hyl - 8- (pyri di n-4-yl)di benzo[c, f] pyri do[ 1, 2- a] azepi
n-2-yl]acetamde (10 : Rs = C5- H4N, R2- COCF3). To a

wid bob/eBosmol ution of 10 (Rs = Br, R2 = COCF3; p&ileiHec/065696
0.148 mml) in'a mxture of di oxane (3 m) and H20

(0.5 nmL) PdCl12 (PPh3)2 (6 ng208 8x10-3. nmol),
K3P04. 7H20 (60 nmg, 0.178 nmol), AsPh3 (3 ng, 0.010

m[fni_Z—)a]aaé}ﬁn—Z gz]ae&wfﬁidby(ug k ?sgur@(mngm)gls Rﬁy@?)()%;@&tn@g’, 80 %).
PYY Cl 78 ngy 4 nmo wer e
ag%ilt l'Mlzﬁe gé%@%*ﬁ m xture was stirred overni ght
under reflux. The reaction was quenched wth a
saturated NaHCO3 solution in H2O and the product was

e xanplecid, lrdsltzqz muorgtw RQRGOR,Z&KP&)M and mgmqmmti@dl 0-

u duc sur The d Logue N
pdﬂl%ﬁ'fﬂggp den_d' “Chi dﬂ@fﬂ ﬁ@z &P ES ai‘i F 610 r%lé_csh
réﬂ4N2RQ:Q0€FJs)fI uoro N-[ (2R, 1s

' }?Q&]éf}rﬁg%oé-@}??&[f iﬂ foiﬁ);' fqbrdlgf X@OX‘%{, 067|n9g, gEiEIQ mmol) gnpa rrnllxdture of
[ dioRare] Ezap) ad 2y [@E etlanidid, (PRD;); (Rag,8CHHON, mmaH,
Of&!‘:éﬁ 7}% (B mBQ. P8 miBh 2asph; (3Tde) 051 R Ml D dimethyl-

r BWOP@@O& F)@HP ot M iderd-arpni 45k (74 nig, 8408 myg]) were added.
17he fh@@tﬁ;hyﬂkﬁlre]@as?@med overmght under reflux. The reaction was quenched
wgnw B0, Sl BESTEL i AN SR 2a BB,
Tﬁm @u)rﬂ@d waly:em’fé%wé@r refluced pressiae. dge s dammdaet veas
fETeld @oiunm@qut@gﬁphyfdh@mca WokdRG el CHMMNAUBE=N-[(2R -

O@@bﬁ)& ZhidP R ey pygig-yhabenzole fpyido-
4] Da lhadpith2yHmpethngde (10 : Rg = CSHN, Ry= COCFy; 24 mg, 36 %). Data :
Ign/gptzhg{jz Qﬂ(qurl di n-4-yl)di benzo[c, f] pyrido[ 1, 2-a] az
epin-2 25 yl]acetam de (10 : Rs = CS5H4AN, R2= COCHC12;

18 ny, 55 %9. Data : (mz) = 467 (M-H + Exanple 16,
rel-2-chloro-2,2-difluoro-N[(2R, | OR 14bR)-1, 2;
SExample 18hrdh@athyllow-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-

119@m§tilwyrﬁmwynai@b&o ﬂ&rfﬁbﬂ@ﬁ@&éﬁﬁ %ﬁl{)lﬁée%ﬂl&e @02l Bz Cs-

' C%@ﬂﬂ%ﬂ éﬁﬁi’ corrpound was pr-epared, in an anal ogous

25

30

@E&%mﬁnﬁl gff?ag ?%Bz?rgd iR mgoﬁs %ﬂnj_fnerr gmesgrft(eg%l Example 3, from

rH) (BT RN R2 ~LOEF) trosfErdppl B RAktRro- MRS 1 4R 241R 41,23,
1014, #40- mmw&noﬂ&hmt@yhdﬁ A(AYydibedli-oTc Apy st Demzepin-2-

LptB3blsafibe dse 3t R LG A e gt 407

J(MED ' CocF2al ;20 ng, 61 % Data : (nfz) = 468
(I\/H-H)+ Exarrpl e 17,
rel -N-[ (2R, 10R, 14bR)-1, 2, 3, 4, 10, 14b- hexahydr o- 10- net h

AR b b R 2o 2 IRR TR PB4 P L L pgelydo-
(libmethRSS -Epyag 4Nyl )dlpgnze[cgﬂpyrl o[1,2- a}azepm—Z yl]acetaxmde (10 : Rg=
CsHaN, Ry = COCF,Cl.

This compound was prepared, in an analogous manner as described in Example 3, from -
9 (Rg=CsHsN) to afford rel-2-chloro-2,2-difluoro-N-[(2R,10R,14bR)}-1,2,3,4,-
10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)dibenzo[c,f]pyrido[1,2-alazepin-2-
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CH3). This conmpound was prepared, in an anal ogous

manner as described in Exanple 3, from 9 (Rs =

C5H4AN) to afford

w(ej;go»hbz[sgiggR 10R, 14bR) - 1, 2, 3, 4, 10, 14b- hexahydrecrr20®$d85696

yI 8- (pyridin-4- yI)dlbenzo[Czﬁ]pyrldo[l 2-a] azepi n- 2-

yl]Jacetam de (10 : Rs = C5H4N, in R2 = COCH3; 7 nmy,
261]8detaninit A0 :: Rk £3HAN 3R8= CMEHGL 2Eranpl %) IBta : (m/z) = 468
Qh {(2R 10R 14bR) -1, 2, 3, 4, 10,

1 exahydr o- 10- nethyl 8 (pyrldln-

4-yl)di benzo[c, f] pyrido[1, 2-a] azepi n- 2- yI]|soxazoIe 5
-carboxamde (10 : Rs = C5HAN R2 = COC3H2NO). is

TExsmplerifio uelN-/@B, |pReaRpd,2,3.1 @ beinahlngion:3 0-meetiyd 8-(Rgridin-
g%%)?%@%[d,ﬂpmm-% apepid-b PhcarkiBS (10 CRHMANHRQ | R, = CO-

rgﬁsN[(zR | OR, 14bR) - 1, 2, 3, 4, 10, 14b- hexahydro |o-

TS BN S kel iﬁ%” { heofuds BLARRD S, from
c:@ctsﬁzr%fhﬂgtq@forwew {(2Bat R, 14bR12,3,4,14.84b- (mahydwo IQ(-)neth—
@T%yﬁdgﬂgﬁl Id1be %g]p 1do 1,2- a]azepm—z yllacetamide (10 : Rg = CsILN,
ng%lg}g ol (,m/Z) 1998](]\/P}Bexahydro 10- rreth

4 yI)dlbenzo[c f]pyrido[1, 2-a] azepi n-2-yl]- 5 nmet hyl -i
soxazole 3-carboxam de (10 Rs = CSGHAN , R2
RIPB; rcIMN- F(2quql43ﬂ)-\1‘@% @I(ﬁpﬁatl?e‘iah)}d?o Wmethyl—S (pyrldm-

an ab&%oi Euﬁsgm'ﬁ Hfa? 61‘216351,‘131{.&_3;?1 1SOXBZOF6>-(5a E@Loxarmdef {18 m Rg CsHsN

r,elRfF\CPCRTE{;N@))R 14bR) -1, 2, 3, 4, 10, 14b- hexahydr o- 10 25
met hyl - 8- (pyri di n- 4- yl)dlbenzo[c f]pyrido[l, 2- a]azepl ‘
TlZSWI]lPCBmﬁfé‘tahWCP?I@éM% pralagous BpBsK ansleperiyedan Exypaple 3, from

G HitIN= (Bﬁm) BT NI NZ2 RTTI])R, BHRY1,2, DAt 8, 14b-(eNak)dro 465

1616@%8 Fpér)r( Hl dprgc?h%’anzngct, [dgfle i/j%&;m— ylél&okazb% # tarboxanude
Glyl ) Bk ﬁ&aﬂdﬂ cRi T P @, 29ar}m§%b’q)n13@tayl (/2). rethl (MAH)",

, 2, 3-t hi adi azol e- 5- car boxani de (10 : Rs = CBGHUN , R2
= COCBHBNZS) Thi's conmpound was prepared, in an

aggm?%:ié W—Nﬁﬁggﬁ]{gﬁgﬁf I 9%d4 i(lp lﬁ%x}%giyhy%ro 10—11’1681”1 8 %pyndm—

r%wl)mbﬁl(zzﬁepﬂmmdmhlm]aqepm%yﬂ -Stoethybisereazaleyideashoramige (10 :
2R07 029 3B, PEORAQHH/ 065696 22

met hyl - 8- (pyri di n-4-yl)di benzo[c, f] pyrido[ 1, 2- a] azepi
Hﬂﬂsy@imﬁmﬂ&@hykmﬁﬁi16&n&hﬂ@@maﬂmm@$53¢8mMﬁﬁamEdanﬂ&G from

‘9 Ffﬁi =¢§ S\'r(o af%%f 9%%?%’%% 14%9\) 1% 3 #90 YAb-nd8htro-10-
r wPthK:§-(rymdinciy D dibryofe; fipmda[11%721]2@5'%%2’5@@?%?11@0%% -3-
ydartbxgasdel @D n- Rg = CsHiN , Ry = COCLHING; 22 mg, 67 %). Data: (m/z) =
QQ%I*ﬂﬁgenzo[c,f]pyrido[1,2-a]azepin-2-y1]-2-thiophen
acétamde (10 : R8 =C5H4N , R2= COC5H5S).

Example 20, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-
4-yl)dibenzo[c,flpyrido[1,2-a]azepin-2-yl]-4-methyl-1,2,3-thiadiazole-5-carboxamide
(10 . R.g = C5H4N ’ R2= COC3H3NQS)

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg=CsHyN ) to afford rel-N-[(2R,10R,14bR})-1,2,3,4,10,14b-hexahydro-10-



Thi s conmpound was prepared, in an anal ogous manner as
described in Exanple 3, from 9 (R8 = C5H4N) to

afford

wElnNkegR | OR, 14bR) - 1, 2, 3, 4, 10, 14b- hexahydrmr1hte2d@/065696
nmet hyl - 8- (pyri di n-4-yl)di benzg[c, f]pyrido[1l, 2-a] azep
n-2-y|]-2-thiophenacetanide"@%O R8 = CGHAN , R2 =
COC5H5S) 21 ng, 62 9% . Data : (mz) = 480 (MtH) +.
Bxatipl-8-(@2idin-4-yl)dibenzo|c,fpyridof1,2-alazepin-2-yl]-4-methyl-1,2,3-

T ﬁ‘tlla_él%z[)fe%&da}lg&m%ﬂ%%iﬂ ]:’ ﬁg 3 Célﬁﬁ\p ] 1%2@66@%(}@3@/3{ 3y &Q;S@E’}d‘ Data :
yl-8-(pyridin- .

4(yiz) gi BERSIE) ] pyri do[ 1, 2- a] azepi n- 2-yl | met hanesul f
onam de (10 : R8 = C5H4N 4- t5 pyridine, R2= SQ2Me).
Thi s conmpound was prepared, in an anal ogous manner as

s dgg%hﬁ%‘i, LA B RRR, Bor{-1.278 4, Po, { FBnex af gAKMoty L 8-(pyridin-

?&yﬁ?@pwﬁe=fimpz§dfhlbhpla§9@3~%—,ylﬂ Zrthiophgnaselmidedrig- 1 Bs deHN

-~ YR3=COC;sH;S).

o B

8- (pyridin-4-yl)dibenzo[c, f]pyrido[1l, 2-a]azepin-2-yl]
nEhik aorepainfl ovaa pragered,lio an aRgogous GBRAEKas @cribeg®r Bisamlg 3, from
?2 i (RE% é’@é{% 5)'?& Stord (BRI ﬁ{éfb%éh 4 13223,439, 15 a8Rhfird3 0-

1&%4—?5@&9@%%, ]?@{rtdﬁg,lr,%—a agepin-2-yl]-2-thiophenacetamide (10

- 4 R ydishieNz @b e OQYIS | rhg, 524} Depi:n fd/y - etBh@Hesil. f o
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nam de (10 : R8= C5H4N, RZ= SQ2Et). Thi s conpound -
was prepared, in an anal ogous manner as described in

Example 3, fro 9 8. = to affor -
EFaRpE 3ok Rl RO RR. 155 820 6 - iR o et fpridin
yd-yI)dibenzo[c,f]pyrido[ 1,2-a]azepin-2-yljmethanesulfonamide (10 : Rg = CsH4N 4-
8- I g Doy di benzo[c, fl pyrido[ 1, 2-a] azepi n-2-yl ]
e]t))&%éégff §§’5%%2ie (10 : R8 = C. 5H4N, R2 = SOREt; 10
n’ﬂllais Er&n ; dm}% %faépax(eﬂj i& hn anAddbul Mahflet as E263iiden B4ample 3, from
r - -
11585 ~ LD G A SR8 B 40R L bl gy ettt
39(pyridin-4-yl)dibenzo[c,flpyridof 1,2-aJazepin-2-yljmethanesulfonamide (10 : Rg=
Y Ndibe ) ré i r-a) pL n433-od4N, N- di net h
3Fam' ARoeREALS, 1d %bém%)agﬂ &N £y SCIN( CH) 2)
Thi s conmpound was prepared, in an anal ogous manner as

described in Exanple 3, from 9 (Rs = C5HAN) to o
aEtample 23, rel-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-

) : R ‘ dmpg~ -
SIS 2yl b -G,

Sg ﬁy}idin74-yl)dibenzo[p,f]pyridp [ . .
S R B g ) o
5 4Bg= (MR Mo AfTEarabNGl (38,1 ORADE- b2 did | GutbcheReliydiarl -metbyl-
L L 1
A R Sab it 10 SR YRR D)

Thi s conmpound was prepared, in an anal ogous manner as
described in Exanple 6, from 9 (R8 = C5H4N) to

aEtangle 24, rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-
r L1 inén Al d ARl bhaRid 304 R bt aftiffost Rarkid@ 10 - Re =
CsH4N, Rzz SOzN(CHg)z)

This compound was prepared, in an analogous manner as described in Example 3, from
9 (Rg = CsHyN) to afford rel-N'-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-



hexahydr o- 10 net hyl - 8- (pyri di n-4-yl ) di benzo[c; f] pyrid
o[ 1, 2-a] azepi n-2-yl Jacetam de to (10 : Rs = C5H4N, R2
= COCHF2; 15 ng, 50 %9. Data : (mz) = 434 (M+H) +.

 WEKR0D289386, PCT/EP2006/065696
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rel -4-amno-N-[ (2R 10R 14bR) 1,2, 3,4,10, 14b- hexahydr o
- 10- net hyl - 8- 23 -
(pyridin-4-yl)di benzo[c, f]pyrido[1l, 2-a]azepin-2-yl]-1
8»@@&414}:@21%@03@ ﬁpgrrhib[d@%}iﬂepn( 2G1):N,Rs dime@htabNnosiHarmide
C@Z Cedy] 0

ogous rraﬁn EjgggNges %gnoél\@§ /(Ex]ggrr[%f e&g %3 %JrH)
(R8 = C5H4N) to afford reI 4-am no- N-[ (2R,
10R 14bR)-1, 2, 3, 4, 10, 14b- hexahydr o-
18xamplo\2ls; Bel(szdllﬂdom-m-[@[fi),KlleEirbR@{lQ,a‘,é},mngﬂbe{x]ahﬁr@c]laz

' Q. 11aFo ==

B ot S B G %%ﬁ%}é%%%ﬁ%lg&?&#% QPR = s
48 (WQCHEQ Exanpl e 27,

e@é\l %{p%oufé was prepared m %n%l&g%ﬁé 1::I1"1§,It1)nR as descr?beﬁ %xamp eE from

n%t(Ry’F(SH@ﬁ))ycp affodi rel-2;2ydifldéroeME@RAOR]1gYRI-82[314. 20, Bdtaz e
Phdxaiydfd- ]é@-%lhﬁrmsﬁtsy&cﬂlﬂ 4. 1)%%8@20[%5%&%[1 B?Ca%%&'i@%&amde
° ﬁt RS qﬁﬁﬁﬁ;ﬁz: oé'gEg%r;g(m%o o Dala: {mizy = 434 (MHH)".
tr| butyl stannyl pyrimdine (98 nmg, 0.26 nmol), GCsF (72
ng, 0.473 mol), Pd2 (dba)3 (palladium
A RERAIY b dFeﬁ! Q%’ﬁﬁ&ﬂ}e (21@ 10,1468 01,9501 1, 1%%%1#@}&?0 fnd@yl-s-
% sol uti o Q?ﬁﬁ{gg 6 .Rmol) re

BaRET S N B BT ot s e ioggmide
Tdie rﬁaeﬂsﬁm\m$©®@mzhed)w th H20 and the organics

‘were extracted into ethyl acetate. The organic |ayer
whlYs oririvetd was preparedan 2 piadaRopNeBonys daseribed n Example 6, from

ODGQ&VKC&EN?EB SAry need- aﬁ]ﬁl@LN? @ROIBSEBR! 12Tﬁ¢1@nmﬁexahydm-

L MRS SR N T ?‘5@ LR ?é@p@ TR rdiggole-s-

fqadmxmel@dilﬂ t Rl eCHMNR B2 af(GQEHel;0; 23 mg, 70 %). Data: (m/z) =
rRy7-(Ri4n2-trifluoro-N-[ (2R | :

OR 1'4bR)-1, 2, 3, 4, 10, 14b- hexahydr o- | 0- met hyl - 8-
(pyrimdin-2-yl )d| benzo[ c, f] pyrido[ 1, 2- a] azepi n- 2-yl ]
acetamde (10 : R8 = C4H3N2, R2= COCF3; 31 ny, 31

ol xaniile 37,: rel-B22) triflud@3N({ (2R:H OR, 1408 A0 4,003 93 8exahydro-10-

Fﬁﬁﬁ%ﬁg Qﬁ@@%ﬁ% diben2dic, ﬁ%ﬁﬁﬁ?o ]ﬁc&e in-2- ]acetam1de (10: Ry =

}fbgl@_ R-1,2 exa ydro 10- rreth

n- 2- yI)dlbenzo[c f]lpyrido [
ﬁ%&%@%@w ' L e T gy
ﬁanmgﬂwlé@a%dngﬂ (RGmerhCsgdus mafies mmol), Pdy

0 =] ion
@@gmg@f%@he&n&ceﬁgﬁ@m Oé 61 ﬁ %rol)(lﬁﬁg@ F%o 5% solutio

He ;a%war?éw Dhiensyridast. Tag FrrHom fﬂm@rwwt%ﬁ fafralgh wPr
ireltux. The Ractjonzepi guechyd vt H,O and the organics were extracted into ethyl

acetate. The organic layer was washed with brine, dried (Na,SO4) and concentrated
under reduced pressure. The crude product was purified by column chromatography on
silica, followed by preparative HPLC. Freeze-drying from acetonitrile / H,O afforded
rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-8-
(pyriinidin—Z—yl)dibenzo[c,ﬂpyrido[1 2-alazepin-2-yllacetarmide (10 : Rg= C4H;3Na,
R;=COCFs; 31 mg, 31 %). Data: (m/z) = 453 (M+H)".
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nmet hyl - 1, 2, 3-t hi adi azol e-5-carboxam de (10 : R8 =
C4H3N2 R2 = COC3H3N2S; 14 ny, 47 % . Data : .(mz)
= 483 (M+H) + 10 Exanpl e 29,

W(Eiooﬂozzgaﬂ trifluoro-N[ (2R 10R 14bR)-I 2, 3, 4pCOEP2AdB/065696

exahydr o- | O-

nmet hyl - 8- (pyrazi n-2-yl ) di beh%[“c, flpyrido[1, 2-a] azepi

n-2-yl]lacetamde (10 : R8 = C_ 4H3N2, R2= COCF3).

Thi s conpound mas prepared i n an anal ogous manner as

descri bed in s from10 (R8 = Br, R2=

Cm;) (28> éqlfl\&[(&R 10R 14bR) 1,2,3,4,10 14b—hexahydr0 10-methyl-8-

r @yrithidin-2~$ydienue e (ﬁ]-p&h{ic([ZB d]%lﬂléﬂbﬂ)—él—methyl-l 2,3-thiadiazole-5-
Q4440 he 1 t 8(pyra2|n2yl)d|

be%gd%f‘ﬁm?ﬁ(pﬂ b%% e quegj(g@% fﬁ)] acet ami de (10 :

2 his Siﬁ walkp %%ﬂ aﬁﬁog@s méfinc¥hs dddeived in ERAdple 3, from
Z?” R 20 AL v el o e w1054 0

- Rexahydro-10- methy1—8 (pyrimidin-2-yl)dibenzo[c,{Ipyrido[1,2-aJazepin-2-y1]-4~

(%e& yB1bhL tBiaH%%&lQ@%%I%kﬁHid@@i@' @&nz@ﬂg %]IQBU(E(?@JPEN% 44 mg,

azelne-,- 0X
)Datarg @907 %/%cﬁPf” 10 (R8 = CN, R2 = COCF3; 400

mg, 1 nmmol) in EtOH (20 nL) a 6 N KOH solution in

H20 (8.5 nL) was added. The m xture was heated in the

ZExmﬁr&w& 210 §2fi0f0- 1@1 Y@ftﬁAbﬁ)qrz 3 mqaﬁ-hexahydm 10-

React]on m xture was neutralized Wt 2. N
sEEtY ot gobdhsacal e Jeyidon] %akﬁ%nl%z\kélécetmde (10 : Rg=C.
candeRaCOCFynder reduced pressure and
coevapporated with toluene. The resi due was taken up
i ‘Rhip/e@rp(Bd m&pmaw@dxm iap ehalogons mentep Zydgseribedin Ergnyle 27,
apsm Al ng Bf Iﬁzlt:lme RGeS ed (2R Z{Z-fmﬁud('jfm}lls E(zmoﬁ,mbm
i 0 e

o 0 R e eSS S S L o Siepin
Thellaetaddpdd duBt =Wabl:Eu R FiECThy24 olgidh %). Data: (m/z) = 453
Rd}ﬁquatography on silica to afford (10: Rs = COOCH,

COCF3; 331 ng, 79 %9. To a stirred sol ution of
10 (RB = COOH, R2 = COCF3; 30 ng, 0.072 mmol) in
methanol (2 nmL) at 0 C, thionylchloride (300 I, 3.46
r Breohle 3f.s mathotbp]-(2Ih ORADHIR)0172,8.4 83 9 38b-hexahydro-10-methyl-2-

P@E,ﬁgﬁﬁgﬁfa%ﬁ%ﬁl t)&’éeﬂz@@%ﬂy%ﬁoﬁlp %4 |WeBindeScatidxiTa®d (10 : Rg

t _at errperafure he reaction m xture
_g nBﬁeEQfﬁﬂh a sat ur at ed NaHCC3 sol ution in H20

r tr t e
0 MG R MG, SN BL R 401 D ARG Byt o
aN&EBD ﬁtlemnrlatﬂa@ (%aé:a waea@rb:édf hereiz g was asteddn tb@e
PhRebEc VB0 ([756@afdyiof O htuirl KAHQINBHIQEF &R Y n@falzed with a

Ehpsist é@@é’mﬁ% #%E%%aca P s P g ot

pressure and coevapporated with toluene.

The residue was taken up in MeOH (30 mL)} and triethylamine (277 ul, 2 mmol) and
ethyl trifluoroacetate (597 ul, 5 mmol) were added. The reaction muxture was stirred
overnight at 55 °C and then concentrated under reduced pressure. The crude product
was purified by column chromatography on silica to afford (10 : Rg = COOH, Ry=
COCF;5; 331 mg, 79 %).

To a stirred solution of 10 (Rg = COOH, Ry = COCFs; 30 mg, 0.072 mmol) in
methano! (2 mL) at 0 °C, thionylchloride (300 pl, 3.46 mmel) was added. The



- 10

15

2¢

25

30

met hyl ref-(2R, |
OR, 14bR) -1, 2, 3, 4, 10, 14b- hexahydr o-| O- net hyl - 2-( 2, 2, 2-
trifluoroace-

woytoam2amrdi benzo[ c, f] pyri do[ 1, 2- a] azep| ne- 8-1EEERY6/ 085696
te(lO:RS—COOCI—B R2= 3; 10.3 ng, 33 9.
Data : (mz) = 433 (MrH)+. 16 °Exanple 3l, ethyl
rel - (2R I OR 14bR)-1, 2, 3, 4, 10, 14b- hexahydr 0- 10- et hyl|
2re@otion mixture was stured overnight at room temperature. The reaction mixture was

t gﬁé‘nk&égfvﬁﬁﬁaeéa&ﬁrﬁ% NAHE0? 8518 Cin HPYdnl 4R drodircBhag 8RFaBRd into
car
TS RS RS e P T BeHt dgBe O hsrogated

dwsb:r rddechdlprﬁsﬁlrarﬂﬁieenﬁié producbn%]@nﬁ%by:cc(mﬂ chiRBratography on
ace af e =8 :2), Freez e— from acetoniirile / HoO afforded

t h 2R 1
ﬁ’é‘f fdf%tﬁ% 62024%?@%?4:3&%%@@% EYE -
et}’hﬂ{llﬁ(?)ﬂibpwol[ﬂjﬂl[’ﬁldﬁf }-akeqiimes-Barbaymx glldat &s EXIDOCRg Ry =

> M%::%xg %Awsﬁ%propyl &_Il)q{%ZRData - ()

IO? 14bR) 1,2, 3, 4,10, 14b- hexahydr o- 10 et hyl

2-(2,2,2- 20

tEx:ﬁhple Bmaemymhmmmml RN, B 41D, pzytr hekahidra-1almsiegionge,2,2-
TR ARG ik d1c Fpuian PN Ko (FR).

n anal 0go nner as

d@@@ﬂfb 3s|3¢:§(a )e 3o from 10 (R3 = COOH, R2=
%Fgg IS ’]%I&gﬁ%g&gﬁy%%aﬁ%oé?@? e el as4 gesz'nbed in Example 30,

2fr¢1 19 (Rs + COOH GocaC@CYi) atviafifoyditing nd 2R3 0R, 14bR)-1,2,3,4,10,14b- -
[}%XEHC%J i gl ﬁ{thngQ]Z Qéeﬂﬂﬂgrogcéigﬁﬁlkﬂ%ﬂl%go e%]%grlddﬁ’ 272 |azepine-
i}rngj)oyg 64% .é E Ids, 3= ( gﬁ_—\f)/()mg, 59° /3 Data: (m/z)

1%)}4414(H3/R)H)i , 10, 14b hexahydr o- | 0- met hyl - N- pheny!|
-2-

(2,2, 2- trlfluoroacetyl am no) di benzo[ c, f] pyri do[ 1, 2-a]

Feme 7, mord ek R 0B égmilf%ﬁi&ilnﬁ?%wé%m%ﬁ 22-

G@E&pa@@lm@nomllﬁﬁﬁ)[mﬁ]pmdd[nZ-al]MpinéFE’;Ehfb()ﬁﬁatﬁglO 0.Rig44
IF , 0.48 mmol) were added. Then
ani I | ne mml ) was added and the reaction

MThd wnq)da@@wﬁ Iépzﬁsd f0hn 4floddaymanRt ad ®QMHbed in Exam%le 30,
re uen an
R O Re oG R P s “%é@@gma%f%s%é%é :
2162 340 rléb{hexhhwdﬂool OparthylTh €2, ZxﬁglaﬂucmoacabeMMlemoed
yﬁdﬁﬁpad]&%ﬁﬁasfd&ﬂoﬁﬁlawo .crncenetnic qt‘;l‘: COCF; 10.3

53%%5( LN LT R

ret (2R, 1 OR 14bR) -1, 2, 3, 4 10,
14b- hexahydr o- 10- et hyl -

ﬂi‘.‘ﬁmﬂlé 33, (R1-@2R2AOR, Mdﬂaqrp@qumuamb &Pobl@nrﬁ&ﬁ ﬁﬁé’rﬁﬂ-z-
3y

%%32531 L& %%@ﬁ@f’)dzgﬁ%%ob[%ﬁwg e[d/?-ﬂ Bape S Rerhogpmide g4l Rs

= CONH (C¢Hs), Ry= COCF3).
To a stirred solution of 10 (Rg = COOH, R>=COCF3; 40 mg, 0.096 mmol) in
DMF, TBTU (46 mg, 0.144 mmol) and DIPEA (84 ul, 0.48 mmol) were added.

Then aniline (10 ul, 0.11 mmol) was added and the reaction mixture was stirred for 40
hours at room temperature. The reaction was quenched with H>QO and the organics were
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(MtrH) +. Exanple 34, rel-(2R
| OR, 14bR) -1, 2, 3, 4, 10, 14b- hexahydr o-1 0- et hyl - N- (pyri d
in-4-

wo Joo2exs2332, 2-tri f1 uor oacet yl ami no) di benzo[ ¢, fdipmriembseos
1, 2- a] azepi ne- 8-carboxaniide (10 10 : Rs = CONH
(C5H4N) R2 = COCF3). This céfipound was prepared, in
an anal ogous manner as described in Exanple 33, from
1 ext{acgd QOOBCNRZFheCOEEAE) layay vaik floedlovee b s¢paRtion filDR, and

1é&&ntralﬂd2mﬁel‘lre&&e& ﬂf%smﬁ‘@ X&B YRKe rodﬁct s punﬁed by preparatwe

PO AT Vi

( jhﬁk:nyl -Ri2,2 ZWEYJMO)MHWdOWQ 5]azé§ﬁ1en&car&7xanude
0 :DR! 2 coNet @), 2T M D73 ) 5495, OMER) foyFxongy e

r@t’/I"H(IER, 10R, 14bR) - 1, 2, 3, 4, 10, 14b- hexahydr o- N- ( 2- net ho
xypyrimdin- 5-yl)-I
O nethyl -2-(2,2,2-trifluoroacetyl am no)di benzo] c, f]py

b oI e el P s
pYpaZ e -riflyorenceirlaming i Abpridel 1 aeasl%zramﬁ%&cawoxmde (10
Ex ®gp! @OSB,(CsHADREOCORS;)= COON, R2= COCF3) to
rel - (2R, 10R 14bR)- 1, 2, 3, 4, 10, 14b- hexahydr o-
NIJQ19; cmpdmdm premu@d,nnﬁn whalogh®s metuey ks des¢rdhed i@ Exariyfle 33,
&IZOCT;) to afford  rel-(2R, éOR,MbR) 1,2 3 4,10,14b-
4@%@@@@@@&%yn%@fﬁg@%&fa%ﬁwﬁemom A
(pyicitp[ 152-5RBepridk8yarbo:@Midix 4L RsFECONH(CSHLN), Ry= COCFs; 17.5
1
14% %exa r o{ﬁll-?%)Z r?é? ﬁ%}%/ hi n“yl4?§ fM-JrH) -

net hyl - 2- (2 2,2-trifluoroacetyl am no)-di benzo[c, f] pyr
ido [ 1,2-a]azepine-8-carboxamde (10 : Rs = CONH

(EFHD: 35R21-2IONTEIYLR)THE 3 AcOrisbieshlmds B2 pathedypyrimidin-
??g%ﬂ@'or?&%; ﬁ‘ﬁ{ﬂlf&o }i?ﬁ%ﬁﬁ&bé&o[%"fﬁi%d@ [1331]azBine-§-
1R I?)CQNTZ(%S NeD RermCHeRanydr o-

h
| DECRPRAAROPE b, o ersdosque PoRER P podhenn Bgme 33,
) G CBH B B R G s A S A resatyrc-

I- 2. 24ifiioroab8y@min §cﬂ%&1& =
%%? a]ml(ﬁ?:%zf %?ign%%;( 7%2088{&? & 6%0; )~ COCFs;

15 M2 7P %)r DithuofozN=| $ZR(MIBR)14bR) - 1, 2, 3, 4, 10,/ 14b- h
exahydr o- 10-
met hyl - 8- (2- met hyl tetrazol - 5-yl ) di benzo| c, f]pyrldo[l

Gopfe B B | BEELRO 22 D o o R N L R by 10-

mogthyd-25@, rwifjucireac B yrtihenz & cifjpymiad] htaddzbpihadicadoxanide
((ggls)kg = 2ohg1 (el 0),a0d @hbipy! tinoxide (52 ng, 0.21
nmmol ) were - ‘

This compound was prepared, in an analogous manner as described in Example 33, -
from 10 (Rg = COOH, Ry= COCFs}to rel-(2R,10R,14bR}-1,2,3,4,10,14b-hexahydro-
N-(2-methoxyphenyl)-10-methyl-2-(2,2,2-trifluoroacetylamino)-dibenzo[c,f]-
pyrido[1,2-alazepine-8-carboxamide (10 : Rz = CONHC;H;O, R;= COCFs5; 30.3
mg, 61 %). Data: (m/z) = 524 (M+H)".



added. The m xture was heated in the m crowave to 160

C (300 watt) for 45mn. The reaction m xture was
guenched with 0.2 N NaOH and washed with et hyl

v aiabessThen the basic waterl ayer was aci dpieekoosiosseos
with 2 N HC1L and extracted ||2to ethyl acetate. The
organi c | ayer was washed w T 20 and brine, dried
(Na2SO4) and concentrated under 1o reduced pressure

t Exampleryd, 46,2, R8ritucEhiN-{(2R20R, 185KFB2,3208), lﬁly -he@ghyetyo-10-

Dﬁ{eﬁlyl %@'in{e}h ltelréz%g S-SMHlEDeHzo[ gpfruﬁ)ﬂ EIELanb g% 7&(&51%(15 (10:

‘ (BﬁICZH:tH:L)RzNz?é&% (72 ngy, 0.68 mml) nes added
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fallo 2301 4 )

THoesiEtentr Wind 28R 5 rica Boke. DS i s PR, 3D
Thengtiedslylanic 18 78 20ilemodle dndwibtyRiNok@ (a2wag, 0.21 mmol) were
e%ﬁ&deécfk%%kﬂﬁé)wﬁé Héﬁ'ted%? &reqﬁl@ml;b@moirﬁ@a@ ob %{) 988 min, The

washed with H20 and bri.ne, dried

R ARt R L rlﬂ_-%%% WP ! acetate, Then
pthedasit wirslaym wak hedifiby wu:tnllerHCﬂ hnd asa:taogd apbyth@iacetate. The

S 54#5@9 %ﬁ%ﬂgﬁg} gl@ﬁiﬂ? S8 S{Aﬁécﬁned Ena,st)) £ BhdeRied under

| gpgmedp@sgeg) aford A} CN.H, Ry = COCF;; 208 mg, 89 %). Data: (m/z)

hexaBydu-ef0- net hyl - 8- (2- met hyl t etrazol - 5-yl ) di benzo[

c,f]lpyrido [ 1,2-a] azepin-2- 20 yl]acetam de (10, R8

=T2 hithition ¢216-(REE0EE;H.90 GOEB;; 2P0 migad.45 mnfat) in)acetontBIMF

(

e SO LSl O s G
wlfog_rmxture was stirred for 3 hours at room temperature. The reaction

1@asna@te{a¢ﬁed Srith2NECh yhd @thaEe int et ) debenze] & efdioMyirtas

' F&f&shg%?-’ﬁ_gl aid %ﬁ}{é]dg%(g %rs éfj ‘?\atﬁiscog‘léengftteeg un{fer re-:i]\fm & pPressure.
ahed @gﬁiﬂﬁocimhvm plasﬁedé)sf@ﬁ 1ub"eﬂophrqm@mmhyem$ﬂwﬂr(éi¢ptan@ Ethyl
(RBtate 42'-\!4 aﬁB?cFreﬁQ@E%ﬂh&oaﬁ %:!im&MbR) 1,2,3,4,10,14b-

rel-2- i fl R, 1

esaistey! ﬂf&ﬂﬂﬁb@ﬂ%@ﬂ{?ﬁ?@l%w B mei2nen
adlbicetBmide X 80, Rermz O Royr CQ6F3; 99 mg 48 %). Data: (m/z) = 457
[Mﬁﬁ)a] azepin-2-yl]acetamde (10 : R8 = CNH3, R2 =
C&I:CIFZ; 24 g, 73 %Y. Data : 30 (mz) = 473 (MH) +
Exanpl e 39,

rel -N-[ (2R I OR 14bR)-1,2, 3, 4, 10, 14b- hexahydr o- 10- net h

. yExagnylo 38,nest-Bydhi s 2z difluGoyN- GRUISRZIPB)-A 23y4.1 @l bfb-hexahydro-
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110211'1@!1@12@@ R Ytbt]mzﬁr @I)H%Eﬂ%&@ﬂ%’(d&! 1‘5‘31-f h%ﬁzﬁz yl]acetanude
q'gCg @65696 -28 This corrpound was
@ﬁ@@cf@w oSt O8R5y s SEACEAREG Elypl . o
r]é]l (RN- [ C2RBOR ﬁ@@ﬁ)Fs)lto 2flgrdgrel3; @hﬁﬂﬂ@x@ﬂuoro—N—[@R 10R, 14b-
r 23 HOromerb ek aidfe? t Bietiyt- mhﬂmmeﬁamh 5 dinameaR|c,flpyrido-

@%ﬁi“g’})g]‘%"ﬁ%@a@él R S ket §OCE 24 e, 1D %). Data:

CEBMHS ATRIMHEDCIHINGS; 17

Example 39, rel-N-[(2R,10R,14bR})-1,2,3,4,10,14b-hexahydro-10-methyl-8-(2-
methyltetrazol-5-yl)dibenzo[c flpyrido[ 1,2-a)azepin-2-yl]-4-methyl-1,2,3-thiadiazole-
S-carboxamide (10 : Rg= C2N4H3, R2= COC3H3NZS).



5nmg, 50 %9. Data : (mz) = 487 (MtH)+. Exanpl e 40,
rel-2,2,2-trifluoro-N[ (2R 10R, 14bR)-1, 2, 3, 4, 10, 14b-h
exahydr o- 10-
weetonyé2a88( pyri m di n- 4-yl ) di benzo[ c, f] pyri do[ BCIZER2pBDE5696
pi n-2-yl]acetam de (10 : Rs 33 CAN2H3, R2 = COCF3),
to A solution of 10 (Rs = Br;y"R2 = COCF3; 1.9 g, 4.19
mol ), KOAc (1.23g, 12.6 mml) and
b Thlp |cwap@métva§ @r@nre(i;tm_w applogpug mapses Ry dgsprilpidpn Eggnple B, from
as3eH; Iy = (@@@p%'t@ﬁ“fd}&trﬁpﬂ RtiUI@m;!R)ﬁg,s,A,Epo 14b-hexa-

"Mﬁs G AR AR LN

nnmth)yl—wa§ thmded)laﬁebarﬂmemrde&m i dh mﬁﬁﬂalrfseRwa@O@tHszédU

5 OMBT &Y Ft DA : 88 Ihg7(eAeht on was quenched with H20
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157and the product was extfacted into ethyl acetate.
The organic | ayer was washed with brine, dried
(Na2SO4) and concentrated under reduced pressure. The
c Ezainpler40d a2, 22xrifhymor-NF (2R 1 88, 1 48 tindh 3.4 HO d e thexgphaidriay 0-

| g?lfe%?idg Bt@ggd1beré£}ﬂpl¥g9§[tl %&?:zepﬁi 81&@651)31&1& (010 Rg=

DMt ]%%ﬁ 9 E3)501 (MtH)+. To a stirred soI ution of '

B
28 Sgﬁﬁ?n Ufe oiﬁ%l %)r(ar?e ?m) gazlég%% %On‘g?i:%%% 22 8 mmol)
( mﬂﬂsgpma@qlmhgronoud@z fafrb ymol) mdPdE. (Bipd.)(vomdegagsed by
2R 1A Rt ger WMRMBh (6 4 5SMBinui@s, P@élz lf)} (e B‘ﬂs(@phenylphos—

%%ﬁ ?%/n&ﬁ#“?hq%w%%wagﬂ?é?? %'?“%D%% o e e

Theactiop aik fuprasess ingyd emerhigtit aBPTC. dThe acaticn wak uahdEd with H0
S&HdLﬂié PR wad Ck@IELdLRS ¢ &%@Q&éﬁﬁe ‘?["ﬁ@or%éﬁlﬁ ©fad WsBed with

th hed b d Na
e e S0 Qe e L T T e BB 100 G Broduct was
ppunfmd by walsmnphrontategtaihy oncilicar{Heptaonalitbgraapthte o8 : 15) to
1
OAIZdrg %ag{go-r '}f‘gaé 912 ( nd;ﬁg}?g, %g'%'\?@%ﬁiﬁa m2PFH1 (M+H)".

TOo a’stirred

SPb kiR s@futlanQ of Fia Rs CAERNAG,, Rféeo@@Fﬁlzgﬂe‘sz; r@mol) ina

(55 B bsind, (o 8 95@%%@%2@%%&?@5 oD,
WAL Gt ith:Pe@19 ong.2.ttoume DuAshiy  (Aéfigul 154I‘tm€110|1)e‘3@dt4tﬁan
V\ﬁéhl&%??fgflﬁ%ewﬁlﬁ 6516t Mﬁﬁi)%ré\'@ddgﬁﬁrh%%&hb@ﬂuhﬁke 5219

d t
o b e Yl TRt wit B2 ek 88 ica NastcO,
dyolugithn (INEIZS@AJ the produomessrxtradtetintordler acqtedueasbed with brine,
p{?.]rfeg ngkg %soéfslﬁd S&ﬂégﬁ’ur éao&fdssrea\?c%d PHEdutd 8l BYIdE BIOHOR was

ogr on SI I ca or% ng
rigrified by zgltiwalft:i%%owr[ SR, S&@Ra ABRE (10 : Rz~ g HHCL Ry =
1dbe he vaky 530k Qaet hl/z)35 487 (M+H)".

8- (pyrimdin-4-yl)di benzo[c, f]pyrido[1l, 2-a] azepin-
| Tae eirsedisdlatipn of 10 fRBs = = CHAMBKR R =R0CCotRag, % l)mTHF

8(?:“ Elg Za%%lzﬁrononfa )m]g) 428 Vel 2 oied120ed é&ﬁ%ﬁgﬁﬁ reaction
nuxture was stirre hours under reflux. The reaction was quenched with a
saturated NaHCQ; solution in H>O and filtered over decalite. The product was
extracted into ethyl acetate, washed with brine, dned (Na»SO4) and concentrated under
reduced pressure. The crude product was purified by column chromatography on silica
affording rel-2,2,2-trifluoro-N-[(2R,10R,14bR)-1,2,3,4,10,14b-hexahydro-10-methyl-
8-(pyrimidin-4-yl)dibenzo[c,f]pyrido[ 1,2-alazepin-2-yl]acetamide (10 : Rg= C4H;N,,
Ry = COCF3; 485 mg, 85 %). Data: (m/zy = 453 (M+H)",



Exanpl e 41,

rel-2,2,2-trifluoro-NJ[(2R 10R, 14bR) -1, 2, 3, 4, 10, 14b-h
exahydr o- 10-

weetdayb2s®s( pyri di n-2-yl ) di benzo[ c, f] pyri do[ 1, PeBERP&NI6S696
n-2-yl]acetamde (10 : Rg = 95H4N R2- COCF3). 5 To

a stirred solution of 10 R8"£7C6H12B02, R2 = COCF3;

50 ng, 0.10 nmmol) in a mxture of dioxane (3 nL) and
H20 (0.5 nL) PdC12 (PPh3)2 (6 ng, 8.55 mol),

K3P04. 7H20 (40

N ompleatd ro-tn oRryie o RER 198 448D T 5 el T dheee-10-
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1 tion was quenched with a saturated
eg%% ol (?&@2 in H20 and the product to was

exb agﬁﬁ&&%%g ofliY R, 2eEHABO, dEWisH ad)bi108mmol) in a

. e CO e UCG

R e R (R RN O (2 A RN

c KsROEieGr éﬂ@hmgo&hlZ smhwla,akstf’hi (omed]l B ppobpad 2tbramsopyridine
G e, A AL W £1de8! TR rachion fulifehrd W0 sfbrdd ARmidnt R ooeC.

]IgeR @%5’%9’%? gu%h%wﬁy p s@u@wrwﬁqp3§olutlon in H,O and the product
yihdedanzd e Ethplacede] dashedivith dping -d2iey |(NagHl,amdd@ncentrated

( lgrl%es re@ﬁ(ifg E%ﬁg)%mw& Bas ];J]uﬁﬁg@by ¢Sudth- chlgﬂ{a?ography on.
r @llcal\Io flewr tyomenaasine-HPLL &) aﬁ%@pur%ﬂﬂé’x%ﬁgihaom Xo- met h
YIZRAOR bR o3 1k 1, Wb} igixBieidzd | @ rdelhg -8-(phaidin-2-

c%lﬁ;ox an[|e gjé’yfl%&wz] ﬂa@pm&mﬁf{mﬁ% w’co%% Hé%%@)\ﬁ{ COCE;; 8
Thgsl ompentad (was pra5g&vet) i n an anal ogous manner as

described in Exanpl-e 3, from 10 (R8 = C4H3N2, R2=
COCF3) to afford rel-N[ (2R 10R 14bR)-1, 2, 3, 4, 10, 14b-

%ftp%lgae AONTESRALRERYY SIS 14 A RE06 By

1142’11§1heh¢q{@ mqlfél,@ ﬂ&@ﬁl@éﬂa&‘ﬂ ranqtind-1;2, Readiazole-5-

'Q%mmlde:( COGIHRNRSH, 20 00C;HS2% . Data : (m2) =
483 (M+H) +. 25 Exanpl e 43,

r 'EHus quﬁ'p(mhﬂ mPlfdp{u@&,Ru 31ﬁ) Epalddoky sbnidy 35 dgscrdlird in Example 3, from

8 (éyrl m‘%% I(;@é%zkoz%ford Y .1(25‘ ][% IR 23510 43/
et Granct by S-(p P A D20 E%epmr%wgl
cmﬂtﬁﬁlkmmmdlmowarceﬂmmda (]I(HHHJ; @@Hﬁ\]z[;ra@ﬁ @O@Mﬁ’z 20mg,

Wd I(gpl/%xmjgg%\ﬁﬂ)#rom 30 10 (R8 = C4H3N2
for

rel-2,2-chloro-N[ (2R 10R 14bR)-1, 2, 3, 4,

10, 14b- hexahydr o- 10- et hyl - 8- (pyri m di n- 4- yl ) di benzo]

cEidrmlé UBlofel 2 2-ch@d P @R2ORYIMbRE-e LA, tOF 1{blRx alk@ire=10-methyl-
1d15—%oyl%'f& ﬂpﬁd&ﬁ 12- aﬁgzelﬁn—.’z gﬁ'}c@tammierﬁlﬁ) Rs = 4 ®H3N2

r FH2R)10R, 14bR) 1, 2, 3, 4, 10, 14b- hexahydr o- 10- net h

: y+].’118 compound was prepared, n an analogous manner as described in Example 3, from
10 (Rg = C4HsNs,, Ry=COCEF;) to afford rel-2,2-chloro-N-[(2R,10R,14bR}-1,2,3,4.-
10,14b-hexahydro-10-methyl-8-(pyrimidin-4-yl)dibenzo[c,fIpyrido[1,2-a]azepin-2-
yl]acetamide (10 : Rg = C4H3N», Ro=COCHCL; 17 mg, 53 %). Data: (m/z) = 468
(MY . :
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(pyrimdin-4-yl)di benzo[c, f]pyrido[ 1, 2-a]

azepi n-2-yl ] met hanesul fonam de (10 : R8 = C4H3N2, R2
= COS2CH3). This conpound was prepared, in an

anal ogous manner as descri bed in Exanple 3, from 5
10 (R8 = CAH3N2, R2= COCF3)3%0 afford

reI N-[(2R I OR 14bR) - 1, 2, 3, 4, 10, 14b-

!awi,r QeIJNl{@Rt hor. 143:1()%/2 Bm pl] Ttdhekbb eirba0z8ethyl-8-

c f 8 ”| bﬁ @I @zgpi -]élnﬁﬁl'ﬁgane (Imfﬁglr} gh%e Ry =

CM@,)R;—C@SB)ZCM;]—D +. to Exarrpl e 45,
rel-2-chloro-2,2-difluoro-N[ (2R, 10R | 4bR) -
This eym@potind Gvas pospaesda yalr analogous manner as described in Exampie 3, from

olgxe rretdntmgﬁ %b@p? ) a%fgyd )f@l'r@et&@wa Mm)ri 63[4l1@144-

p'-n -G @ﬁd“ Mﬁélbﬁ?@b%ﬂﬁﬂldq[hzéﬁ%@r%&iﬁ@-
thﬁiﬁ@ﬂﬁfnaﬁﬁdéjeﬂﬁf RQ&OC&BN%@CQSS)QCﬂWmméWZ(Bﬁ Data: (m/z) =

R2 = COCF3) to afford
43%%chl oro-2, 2-di fl uoro-N-[ (2R | OR, 14b- 15

R-I,2,3,4,
10, 14b hexahydr o-1 0- net hyl - 8- (pyri m di n-4-yl ) di benzo]

E%ﬁé%' %121 @?@Pﬂ%@l\v [(bgcl%%afﬁbgg 128941 Fi&b-hexahydm-
IO%ghKM-@mm% )éﬂn:gzo pyrido[1, -a]azepm—Z yl]acetam)ide (10 : Ry

= @Hﬂz,gg]:r@j@bﬁ}(zgl? 10R 14bR) 1, 2,3, 4,10, 14b- hexahydro
-10- et hyl - 8- 20

THisPytinhpBiuddl Rvad pydpaeidd angodreideby fiaiedr ks detided i Exa&xplé B, from

102 BB S Ll R b e ypro T TR T oR L4b-

R)aln%,Bﬂglﬂ,ﬁsfibn]mmhydrasl Octesthyi-H€plyrimidiediypidedzolE A lpyridad,2-

a}a{zgﬁmg gi] M%Rﬁi%%c%ﬁ?éfﬁ%g {Jﬂtg)ccu:z, 23 mg, 70 %). Data :

(), 14%9%& cdhydr o- 10- met hyl - 8- (pyri ni di n- 4-yl ) di benzo[
c,f]pyrido[1l, 2-a]azepin-2-yl] 25
1,2,5-oxadiazole-4-carboxan1de (10 : R8 = CAH3N2, R2=

E [ﬂ\goﬁ%?aqgiho %’[ @R', 1 ORE,)%rbaR):- 1 ,&5542, f 0, ﬁéﬁ%&%@ 1-'(-)'—methy1—8—
(pyrishid)-2,yBditreint 6 Tyt [1( 2RadGin- CR]]-4 5F) eadtard]o-caibpxamide

4
& bR% h;??gygrég%zo[ §%%C]H Nr?'ogfo[ 1, 2-a] azepi n-2-yl]acetam d
Th?s dohthounfias i-?bd B‘lan‘an’égz'fgﬁ?}ﬂanne-{%s @es%hbéd ﬁldExampIc 6, from

sol ut'Lon_of are

CH3
10788 ot B o 6 e fomiard i lie 3 HBBAOR AR 28
10146 heiaali‘gﬁadmlindmﬁrs (Ifymilhmmm)a@eﬁz%% {]py@d3 8, 2raTRicpin-2-y1]-

LG ERBTSRETIIN R arE Vel eéﬁgé?% ot

Dakee! dnf/or= 36B¢gMHET) The reactl on m xture was
concentrated under reduced pressure then purlfled by
col unn chromat ography on silica to afford

rel-2,2,2-trifluoro- N-E&ZR 4S, 10R, 14bR) -1 10,
Exglqpég(ﬁ'hyml@&;g thepro-N-[(2R,48,10R, 14bR)-1,2,3 4, 10 i4b-hexahydro~4 10-

dimethyldibenzo[c,f]pyrido[1,2-a]azepin-2- yllacetamide (10 : Ry= COCFs, Ry =
CHa) .

To a stirred solution of 9 (R4 = CHjs; 34 mg, (.12 mmol) (prepared in an analogous
manner as described above in Example 1); in MeOll (5 mL), triethylamine (81pl,
0.58 mmol) and cthyltrifluoroacetate (69 pul, 0.58 mmol) were added and the reaction

mixture was heated to 50°C and held for 5 hours. The reaction mixture was
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10805 oty O Ao

nmet hyl di benzo[ c, f] pyri do[ 1, 2- a] azepi n-2-yl ] acet am de
(10 : R = COCF3, R4 = CH3). (24 ng, 53 %. Data :
(mMz) = 389 (MtH)+. 5 Exanpl e 48,

rel -N-[ (2R, 10R 14bR) - 8-cyano- 1, 2, 3, 4, 10, 14b- hexahydro
-

0- et hyl di benzo[ c, f]pyri db[-
1, 2-al azepin-2-yl]-N -nethyl-N -nmet hoxyurea (10, R8

concédiiatddAurde RN 683 e SHil)thenT) ittyl doBfins® ShrbinbaRIgrphyn silica
b AL g@ﬁ%f%ﬁzidr@ 10-di-

meﬁlyhliﬂeﬁm:{nﬂplyylﬂﬁmzaa]@ﬁqﬁmt}é]a(:&Emiﬂe;(10 :2R8= (OH;) Ry = CH3).

dde act t+ure was heated to refl ux
(zten%g?afuréﬁ ?iné j@&urs )the reacti on nm xture was

filtered over decallte and concentrated under reduced
pressure togive 9 (RB =CN, R=CNO. To a stirred

48NN n(mqmnxaﬂbﬁ 2 &Iy%éo 3 53\,'4,18%45 hg?@ydhﬁl@t hyl
Kok Gl
M PW@?H)?y?}é%ﬁ%z Nleft%Nl QWBIC? wer e

d t t d ht at 50C.
B8RS Al o B RS th e SX?LP;?ed NeHOCS
P B RO A0 e PEO S MR TR .
Cam@mmt & @Fti g d artom dnd mﬁmrommhséchlqmﬁzm (3amlL, 0.298
ms8T) GRAL aaieadrw&%nanefq WP R refi}e g;&é‘? Spre. Afer S

product was 20 purif y colum c romato y on
0§¥S|t ¢ Eeactiel) PEhes i Hiceqbever doealilgpnd coppengrated vaﬂyli ngguced

préd@@@t@?;ﬁ’%@mmg = ¢R/ k26 (aldypr ded
rel 2R, 10R, 14bR) 8-cyano-1, 2, 3, 4, 10, 14b-

Tohestareddomtibl offobydrdich 8 fROF N oy CNQ)) in ethyl acetate (10 mL)
EtiN @\I?%]xﬁé @h%%é&%&% B drrggil%%xﬁlegﬁg(l p (nhg; §§ mmol)
wegg ngem\apgl the 128ctonawiqs séiregd overnight at 50°C. Then reaction was
quf:&lhea‘l‘w[ﬂﬁl%%aglgﬁe& N%@c@ &)Ytﬁﬂﬁ it F503mA the product was extracted into

b- hexahyd
eﬂa*? B@ﬁ%%[ﬁl)é?qr&naf?w?rf V@Slaqdawgb iHaOpa yatyated Nafrlselptiontin b0,
dried eN§,50),) arfdBeohicékatdPundeXIdRERD) presshrss The E@de fﬂdq&u Wi

puftliad by BlungHtorreRHbryoRete %‘} dp%%%?% WG Erecze-
drylug fromyarcenittibi it gD niferded tell-[(2301 (@R, 04R vy dnovig?,3,4,10,14b-
hepag: Al Vb EgHl L Aot 2LALERR 24 Sy oo
(1G,iRs T @Ns By U@M@%Q@%s”@l g Jifok HﬂHZdﬂ@[ﬁH =t BO1 (M+H)".

product was extracted into DCM The organics were
dri ed and concentrated under reduced pressure. The

Exgiblf 4R A G IR bR S B T iy Ryt
dit@zafy, fIp9AJEHL ,2- Datapin-2 (- 2)[1yéro4(®éce¢d§ﬁhﬂﬁ: (10 VB = CN, R, =
CRAH9p5938 PCT/ EP20061065696 -

A stirred solution of 9 (Rg = CN; 25 mg, 0.0825 mmol) and triethylamine (14 mL,
0.099 mmol) in DCM (2 mL) was cooled to 0 °C. Acetoxyacetylchloride (11 mL,
0.099 mmol) was added and the reaction was stirred at room temperature for 2 hours.
The reaction was quenched with a saturated NaHCO; solution in H,O and the product
was extracted into DCM. The organics were dried and concentrated under reduced
pressure. The crude product was purified by column chromatography on silica to give
10 (Rg = CN, Ry = COCH,OC(O)CHj3; 30 mg, 90 %). Data : (m/z) = 404 (M+H)".
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To a stirred solution of 10 (R8 = CN, R2 =
COCH20OC(O) CH3i 30 ng, 0.075 nmmol) in MeOH (3 nL) KOH
(42 mg, 0.75 nmol) in H20 (1.5 nL) was added and the
weapt/hsmss m xture was stirred at room t enper st ER006065696
15 m nutes. The reaction m xtyre was poured into H2O
and the product was extract ad4into et hyl acetate. The
organics were s washed with H20O and brine, dried

( Mazstnyd sohetion o cléH(Re @9 Rerrd@OCHeATERE Hsp? g (4.67SFheol) in

C IVt IQE}JKDHV@:'? H%J bi7h ingfbo1Pih 16,0} Mrmmﬁ &Q@ﬁfd@@ LAAPRY reaction

RN S A A s,

E@Qﬁpdum{ 21 ddaRhe Prodyetrvers extracted into ethyl acetate. The orgamcz x[)vere
syl b

Rpress d by golngn aphyg)g silica, followed

( Wb{)eparatﬁk&ml,(e R'v@:zeldﬁghng ﬂ&nhcetomtnle/HzO afforded rel-N-

[
Oﬁgﬁé@ﬁ)mﬁz&%'\kﬁk o a%‘? 31'13() Hﬂg“h%%’afnﬁ&%- Yindt gﬂ* L%oé%g dol1,2-
f Plagarin hJ-Zzhsaiyf@z@ﬁfrtﬁ@ds(l%Bm OHR%Smg, 28%).
COb=l(: Cahle) ,— R32 CH3)2). 15 Th| s conpound was
prepared, in an ana ogous manner as described in

Exanple 3, from 10 (R8 = CONH(C6H5), R2 = COCF3) to
afford rel - ](12R,1 OR, 14353 2-[ (N, N

dExanple S8nich@&al (Fe HPR) GH@] dmaeﬂwiaammocarbonyl)ammo]

I’r,’Z,BQli %)4131&1%3( e ~00-HHthyE ) ibenzo|c, ] yrédgpb%-;]aazrﬁpérg-&
("1"‘(5&}4‘ ﬁéjz?%(% %’ ;8_ @%ﬁ 7.4 my, 30%.
D?]h@com 4 dva ?ﬁi d in Example 3, from
ﬁiﬁi& Zzéfs]]&{@j}{};fg rz?r ql\_% 3) tfﬁ%%i ré -(2 1%5{?1%:%—2(:}— (ﬁ}y drosx
ldimctigkatiyadabod@ianehdlyl, 2B Beioziabtekdhgitiol tiomith?t- K] azepi
‘%“ lhjbg%%?ﬂ%??‘%” ey TG ofrboiihe (8 - R SRONINGHR). . -
Trorg. 0% 0ene ¢ 425 TP/ EDMVE (one drop),

oxaIyIchIorlde (65 m., 0.72 nmol) was added. The
reactlon ‘m Xture was stirred for 1 hour at room

t .
(ETRBHESITS, 200 4 AERGOTORNEGH LS BRHERT -
DRP (Hl Or%ﬂ? hexhydigalymetyyldzbegenledippidodt. 2-alazepin-drlaegimide
(@0 : Rk-= QHYGORRF CGrEl).Et 3N (1130 i, 0.96 mmol) in

DCM (3 nL). The reaction mxture was stirred for 1
Hﬁm stated solotion efifeRa UE@OH: Ren (B TyLRO0che d.48i tunoh in DCM (4

Hinatredr Nﬁs{é%gp)s@iawwiﬁ&deq6f@]@ Qﬁﬁln{xﬁ‘fﬁ %@Qﬂ%& MRFeaction

ext ract ed J na? acet at e. org anl CS were
WBISRER Ve StFre %ralt lmuaﬁfer&mmw%l{ﬁamé qunﬁov@@rateql psigr
(rNaR&0dessared Thoawde beid thldridinelar disseliod @dDOMEE SHleand Bi€ed to

St R B AT YA S
é&@ﬁé mlgoT l}pgrea igygixture was stirre for 1 hour at room temperature, then
quenched with a saturated NaHCOj; solution in H>O and the product was extracted into
ethyl acetate. The organics were washed with a saturated NaCl solution in H,O, dried
(Na;SO4) and concentrated under reduced pressure. The crude product was purified by
column chromatography on silica to give (10 : Rg = C(O)NHCH,CH,OH, R, =
COCF;3; 152 mg, 69%).
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a5

WD 2007/ 025938 PCT/ EP2006/ 065696 - 33 To a stirred
solution of 10 (R8 = C(O NHCH2CH2CH, R2 = COCF3; 150

ng, 0.325 wmml) in DCM (5 nL), SOC12 (90 ni, 0.65
winmb)/o28e8 added. The reaction mixture was SPOTER006/065696
overni ght at room tenperatur The reaction was
guenched wth a saturated ﬁCCB solution in H20 and

the product was extracted into DCM The organics were
5 Tpashead! solutionef 40t (s tE@NHCHCB1QH. R CRCH2ZAS0 drg, 8425

OuRioINA 2R (8afl) cmesrabo alred.65 lﬂxﬁﬂ@lﬁ wﬁ@ma@@ ArHerER B Bixture

Ig’?ﬁ)%‘? géﬁy %ﬁ]—g@y 6%00@§?Kﬁﬁergé‘rg%e'gl?e\%ac%on was quenched with a saturated
r &aHZ R s@utioni i [HpOr andithg $12dycl OB ddhaRed 8xd PCBA.dihke pdraoox were

agQkied vﬂﬂh]a saﬂirﬁe@N 41 solution in H>0, dried over NagSO4 a ]d_ c ncentrated
exahydr o- 1 0- met hyl di bernzo[ g, f pyrl 8
ewﬁ?rze dyeer pessur the crlcdfom Ugdy™as ey frrlzmn c@*@@@gmphv on

68ilietp ph@%el-2 ek ifluofciNZ 2 RS 0R4 MHRIVH)5-dik s Eovangi 2y 1]
5203810 PRtk okd O HIMGZEH: Hid AP Blirdefind Aracimice

neOny Rsg ‘fﬁN@dee F5U7Es; 99 Beri280] Batp: aftalzb i A9 (NHIhe
etamde (10 : NO3, = NO3, R2 COCF3). A solution of

Ry Byl £ 2-eops WACKR: Uit o e gy 10-
| mely5S-nivwkjbenvadc, egidd[ 1,0-ajroetin-Gndlacetmide CHY Wit e NO;, RZW

?b was removed and the reaction m xture turned red.
Arter "10m n the reaction was quenched w th aqueous

N&"d@ﬁﬁom 89('10 act Bdr v COAPGMG 1, |0@dn1(nb§2{§@@\/l ﬁlnﬂmL) was cooled

under e cr.ud

t d
R S R s B0 B 5 RS g it
S‘?ﬂﬂﬂ was l(ememechml the Rabdn misbtratugncd ral. AYief Hithipwaerehgtion was

pﬁl%ﬁé]feﬁ%ﬁleaqu&ﬁls |NPa!I—1@03FJx%§Et§d %M DY fcﬁ-i%H‘f(NaQSOQ and
acetonltrllg h? gffordeq rel -2, 2, 2-tr| uor %

_ [wﬁn ate er reduced pressure. The crude product was purified by column
1¢119<R)lai¢gr2ph37 of, slldga i Hlop tamx aftizglraoetdi® el HpllewBedivt prefehirdren
z0beef Bkl uﬁ;ﬁL% frofi ac%amgﬂ ﬁz@aﬂ&rh&ﬁ@f 2 ;ﬁzotﬁhus .

gjéﬂgﬁ%ﬂ )5132 3, 4 10 14br{1gexahydro lO—methy 8-mtrod1benzo[c ﬂpyl;lgdo[l 2-

r fhzeRin22 - 2Hdcedafrlide) ( 09, Ry FOAR, RORCOUFR) 6 Bigf Tromplatal :, 2mB) 4 420
é@ 4b hexahydro | O- nethyldlbenzo[c f]pyrido
[

al azepi n-2-yl']acetam de (10 : = CHO, R2=
COCF3) . Oxalyl chloride (0.594 ni, 6 8 ninol) was

1659, I%DM § 0-thifBuroSy (QRei@Rsl%Rj B bhg; 2,3,4,10,14b-

ﬂF%@E@g’kgél cﬂ&gﬁoﬁéﬁwgg %%Bg" ctlon

“a white
BELE%%ﬁ ﬁ@sgf d. A solution of 10 (R8 = H R2=

in N Ndinethylfornan de
(@xa'iylmona@gy SdlerHL a@gi %&1&1 Esﬂﬁd&?@%% W to Tkl S1ARH of
gg,ﬁ @B'Letbggéw e eg m]Z) at tﬂ'ﬁe rre?acatgm Iﬂ?lg]{tug \?\(ratisusrt%egl\?or 25 min
at 0°C and a white precipitate was formed. A solution of 10 (Rg= H, Ry= COCF3; 510
mg, 1.36 mmol) in N,N-dimethylformamide (2.5 mL} was then added to the reaction
mixture and heated to 70°C. After 1.5 h the reaction mixture was cooled, quenched
with aqueous NaHCO; and the product was extracted into ethyl acetate, dried (Nap;SQ4)
and concentrated under reduced pressure. The crude product was purified by colummn
chromatography on silica (Heptane : Ethyl acetate = 7:3) followed by preparative

HPLC, Freeze-drying from acctonitrile/ HoO afforded rel-2,2,2-trifluoro-N-
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15

wi th aqueous NaHCO3 and the product was extracted
into ethyl acetate, dried (Na2SO4) and concentrated
under reduced pressure. The crude product was

wnuzoofexeessby col uim 35 chr omat ography on si | i BEU/EP2006/065696

(Heptane : Ethyl acetate= 3)4 fol |l oned by
preparative HPLC. Freeze-dryi'ng fromacetonitrile/
H20O afforded rel-2,2,2-trifluoro-N W 2007/ 025938
P&?REPE@GBRD%—Q@‘QWI—L.Z@BA4 1¢.24%-hgxahydro-10-methyldibenzo[c,{pyrido[1,2-

YY) 3 1 ¢ h =
g&}%ygﬁ)yrl déo?% %6 g]fﬁI g g%l ;@bdj[equ%lg?g% g?n/geméﬁgL Y(hﬂz)
R R2= COCF3; 164 nmg, 30%. Data: (mz) _

403(MtH) ' . 5 Exanpl e 54,

rel -N—[(2R 10R, 14bR) -1, 2, 3, 4,

1Exﬂmplet5@lx a*hlyN{(ﬁRSL({Rllé(bmdrbxy 710,14b-hexahydro-8-[1 (hydroxy

| | n
pji“ﬁg c?mp%d[v]va??)reﬁlgr%ﬁogous aIIH ST as de&%&tﬁrﬁgﬁ?§ Plg 13,

afromrla (Ret OQQH:2R, T@@@sﬂbﬁ)s)lo 2ff@d el N¢[R,10R, 14bR) 12,34,

Ilgoeiiﬂﬁhé% Ry g ©: %d&&yﬁﬁmgyemywm-ﬁeaﬁmﬁeh&oﬁ BpREddY,2 4 aze-

el ﬁ]mgaf%ét%ﬂ sdlef Pty (0 eaPHANDH o=
(COCSIRMN,S; II(O(ﬂrg)ﬁl&ﬂ)I DRZ Em/z) EOBR-BNID". 170 ny, 49%.
Data: (mz)' = 462 (M+H)+. Exanpl e 55, d ucocorticoid
receptor binding activity. 15 The affinity of

S tested usin ucocortl coi d Receptor
Cﬁ%&ﬁeg&(\?ﬁ%gwoﬁ?c?%%@}% Conponents of the

k

’g’(i:eoérﬁﬁlﬁ/a%f{%% guzfdrs é%)g%m?lg 'éiﬁcoc&%c{ﬁ‘ar e a? Chr rﬂ;ze&gr
Séfl?S@E kit (RpnVig é:‘roml‘-@tlg‘m Y tbi? laidy wigrethaversl ﬁ?ﬂm BI°E) on ikOmv

t @RforORPCYN dScoNBiRnMRRNALEX (AR W 8fob& teﬁ%ﬁ&kﬁt@R screening

Slt%“{‘e%: slfa%ﬂ%nl%%tﬁﬁg&eltaﬁa T}'l{;[é Mq%sﬁ/gm raLl O\Qrerre%la%ualgf diluted to

20

25

3¢

(Bedk tren s@ally dénied tand 6nal coh@otkativalrhred 08 3duMeb D6dM using the

Ph@%@k(zb@é km&@@@ﬁl@érﬁ})&'t@%%}%ﬁnx??ﬁeth?: gk Qle| 1&1’\{;15-‘1% éﬂfaﬂ\s{
HpmaLeies EJX%P &é[?a & sl dparone b0 Vs eon %Oncwﬂtl A

fadﬂed tocxblrmﬂ]s tek@itmhngl )helbmffeactnh&dl welsaGR (el fmahmemtrauon) is

I S

LB WIS ChugRILy gl it Sl M il

vioPFeatratinn) is agded @rﬂq%ma%rd‘éal eQtigl welpspnfn brdfer g agded to all

anle|to ¥ OhalveL@ic AQADL]. Theelapd 1§b6velréil 00 MeuBsde@doom

I%ﬁ%rgllu?e Vﬁ%ﬁ %ﬁﬂ%aon fotr @HTE@ I%Eé’l &(%a&% e%cg{ak%l s%rﬂ {hg ! %Ig'

i (ME) luéhle@@(@n@@qémsamlwﬂm@a mOéa HilBoratio chmatqm
r@h kéhdi 6@£1ﬁéd At ]IEMH@D eﬁﬁﬁd&ﬁ&%@&STﬁ@b&béﬂ@gﬁéd@ of the

o 3%‘%&%':%%3&&? T A
ad)lnwargtthaEC;nm bnchltbedd Gbe is e}mpnnsxietoa:hermgrnmtmﬂardajl 1B ,17B)-
11-(1 ,3-benzo dioxol-5-yl)-17-hydroxy-17-(1-propynyljestra-4,9-dien-3-one {(CAS No.
189035-07-2), ECso = 10°M ). All compounds exemplified have binding activities <2
x 10 M.
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30 allowing the EC50 to be calculated. This is
conpared to the known standard (11[3 ,17(3)-

- (1, 3-benzodi oxol -5-yl)-17-hydroxy-17-(1- propynyl )e
stra 4,9-di en-3-one (CAS No, 189035-07-2), EC50 =
104M). Al conpounds exenpl #Pi-ed have bi ndi ng
activities <2 x 10-8 M - 35 - Exanple 56,

E fatiiple 56 Rhncti e QB REsds i Virkor 0 To quantify the ability
of compounds to inhibit inflammatory gene expression
To quantify the abmegsobmmmﬂs wonhibitniaanasereyalcuapedsiomin vitro,

ST e s AR (e V3B BB e a5 sty
tragisfentgtt ah‘dﬂmmmfre&'dﬂﬁam&tﬁiﬁ DWJXKDS céilsl veard stlmulatdtﬂemth TNFo
m@@ﬁe twh?c% lgadslycghef secr(f’n §| M t n@ t (& s@geri?%%ntets C?'?tl()n of MCP-

Ganti alee of
1 wat qudnuﬁahmldlwsﬂy inthebse pEyo zmiuehumng(&Hl \amﬂmdttdfseone
la}ﬁélé@x&rﬁﬁ %"Iﬁogt%ﬁeﬁt dHbPRIA %&&ﬂ Hels NI
he uor escent accept or I op oc an APC)

ﬂ@éesle@‘ttuaéwpgfr Alfephycogyarigd AP R Feetetiog o mﬂ ﬁ‘&fﬂba}ant is
qmw&mez&shﬁng Eﬂeséhl@ﬁoﬂ\@é%l&ﬂgﬁ bf APCABES garhemaumplmn is

extstig AR Tris bty SL Fomeo Sils Dirmbtnions SrabBinafiy ackiyding

to ffemmid B td )nhihnt MR -bickpidiRerd wex puaati§icd andBS sopahret wered

R

mmcem-mﬂﬂmmatm proncrtissrofl<chmd® oMy properties of < 2
x 10-8 M 15 Exanple 57 Anti-inflamatory activity in
- vivo. The potency of conpounds to inhibit
i nfl anmati on can be quantified in a nodel in which
mce are treat ed wi th |ipopol ysaccharide (LPS).

EAnt |l effect.s can be quantified as
{te ] ol BRRy afiul S (S R Hyde & R E
f
SR o RLEE] LA B ALYy MABG B o
Imdmmmetra@ecbwdhdgwdyswmﬁ (LPar- é\r@o@@dmmatow effects can
be%)rqle il uc 11!1%4&&%?%3%&1&&&%1\?% soﬁ ﬁ&del& K‘EUM&%%G

ion Wt 11% hour s

Infegigenc i Tapnundtay on 176- %@(ﬂ%%%)}eé/hcaﬁ@ trﬁae@ 1a>r eflth 0.5 mg/kg LPS.
Cordsubndld &%Qrdui@i%&'ohﬁﬁlﬁ'l%ré abse@ gm@ealﬁwax ﬁdtﬁﬁ'usiﬁ%hﬁﬂ at 1

hoflE SaPTEIRs rLcHn 1B LSkt et LPs Safioh. Smirjscclliccted

an@ mids ard sadtdiced STNEQ lev@l, in26rundde q@8ntiffed, ushd)a dﬁmmermall

v R SRS SR fohe AT e S tnefbiod & ik fion ﬁ%'al'nples
3, 12, 6., 20 265 381139, BREHA)0f LOmpepidy kxciEbifipl wciSBgsicd in this
md%fa 'Al?{egﬂaﬁ c&h? L%&]‘B s}{b&r% %fféﬂrﬂat%&r %&ﬁ/lt lﬂl higtlﬂo&fl with an

conpoun it art rirtrs ca ste

ED 1 Hgeve’ks)pe 11-1 nduced

Example 58, Anti-arthritic activity in vivo

The ability of compounds to inhibit arthritis can be tested in a Collagen type U-Induced
Arthritis model in mice (D.E. Trentham et al. J Exp Med 146; 857-868 (1977)). In this
model male Dba/l mice are immunized and boosted (after 3 weeks) with Collagen.
Arthritis is scored as swelling of paws. Mice that develop arthritis are orally treated for
3 weeks either with prednisolone or compounds according to formula I (the therapeutic



Arthritis nodel in mce (D.E. Trenthamet al. J Exp

Med 146; 857-868 (1977)). In this nodel nale Dba/l
mce are i muni zed and boosted (after 3 weeks) with
wOolohzmpeyss Arthritis is scored as swel |l ing OPCTERIBO6/065696
M ce that develop arthritis 3re orally treated for 3
weeks either with prednisolo or conpounds accordi ng
to fornmula | (the therapeutic WO 2007/ 025938

POTAEP20 07 06&6.98rther Jgvalendedn) of drtiritin g seodd ks pAwiswelbag 3

dﬁﬁi@é ORBBN I FRf 3 areats;r hﬁdesaré s%cﬁﬁ&ﬂeﬁot&&y RAVS ;fwnhé RYnbit

. a week fter e m ce are sacri
PR SRR S T I Sl & pgeqtion (Samples 5, 12,
qliatj 39, é4) dsompeuralb ekdaniplified wiershtedted inphisynsdel. AillngstedA
S@dn%hhmhg@)éﬂmhﬁﬁtléact%y in the moag’wft)tpan 2430 Ofig m%ﬁ)
conpounds exenpl I f were tested in this nodel
tested 5 conpounds show anti-arthritic activity in
the nodel with an ED50 < 10 ng/kg). WD 2007/ 025938
PCTI EP20061065696 -37- Clainms 1. A conpound
according to general formula | : RO R1I0O R11 R8 R12 9
10 1 2 9a 10a 13 7 6 5a 14a 14/ R7 R13 14n NH R6
5Rl4 RA41IRL 32RINRHFormulal or a
-phar maceutically acceptable salt thereof. 5 wherein
the R groups have the follow ng neanings: -R is -H
or -(1-4Calkyl; -Ris -C(OR15 or-S2RI5; -R3 is
-H, -(1-4C) al kyl or -OR16;
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-R4 is -H -(1-4Calkyl or -OR16; 10 -R6 is -H or
-C(R16) NOR16; -R7 is -H -halogen, -cyano; -(1-60)
al kyl; -(2-6C)al kenyl or -(2-6C)al kynyl, all
vaproopeeabdsy substituted with am no, -hydr oxyrCTEP2006/065696
-hal ogen; -R8 is -H, -cyano, 3’7hal ogen, -nitro; 15 '
-(1-60) alkyl, -(2-6C) al kenyl, -(2-6C)al kynyl or
-(1-6Qal kyl, all optionally substituted with
-am no, -hydr oxyI or -hal ogen; -(hetero)aryl,
ﬁﬂﬂﬁ&l ly substituted with - cyano - hal ogen,

(l 1- 4§)c@ln?¥llmd ac&érdmé@ Eélr}éﬂﬁ( Yormula

-40C) al oxyg -40) al k or -(heter o) aryl;
-C(R16)NOR16 2 O Opi( A _C(OR18, -C(0O) ORL9,
- NHC( OFR = R21%2 -R9 is -H, -halogen,
- cyano, ionally substituted with

- hal ogen;

L1-4CQalkyl; -R 1 is -H
-R12|s -

al kyl; WD 2007/ 025938
N6 2 H -{1-40 al kyl,
- bal agen or/ -forhwyl 14 is FlI, -halogen, -cyano,

A e Risis T3; (1-6Callg&
yl, (2-6C)ai kyl,

- (2-60) al | cL- uy: 5 -(2-6C)a&yaiy all optionally
substituted w th/one\or nore -OH4-hal ogen, cyano
or-(1161' ero) 8Lyl ; N Ro> '

- (hetero)atyl, optionall ysubstitutedomulal-(1-4C)a]kyl
"% 098 Rorbeimishll sepC R A0
4C) aUeldrein theNRERDPS Bavee tHfobWing nfeanikgs: - (1-6C) A f syl ,
S fld LR T
subsdiﬁ%fs‘;‘?ﬁ?}’% el ogen. . (1.0 al kyl of
-(3- 4'@)531 “Koxy-4C)al3] 6186l oal kyl or - (hetern)aryl,

?18; iar?" HSL{@QFIAMI%Q @R, t h -hal ogen, -{1 15
-Rg1 1s -H or -C(R;15)NOR4;
-R7 is -H, ~halogen, -cyano;
-(1-6C) alkyl, -(2-6C)alkenyl or -(2-6C)alkynyl, all optioﬁa}ly substituted with
amine, ~hydroxyl or -halogen;
-Rg 15 -H, -cyano, -halogen, -nitro;
-(1-6C) alkyl, -(2-6C)alkenyl, -(2-6C)alkynyl or -O(1-6C)alkyl, all optionally
substituted with -amino, -hydroxyl or -halogen;
~(hetero)aryl, optionally substituied with -cyano, -halogen, -(1-4C)alkyl, -(1-
4C)alkoxy, -(1-4Clalkoxy(1-4C)alkyl or -(hetero)aryl;
-C(R16)NOR; 4, ~C{OIN(R;7)2, -C(O)R15, -C(OYOR g9, -NHC(O)Ry, Or -
NHS(O)Rz1;
-Rg is -H, -halogen, -cyano, or -(1-4C)alkyl, optlonally substituted with -halogen;
-Rypis -H or -(1-4C)alkyl;
-Ryq is -H; _
-Ry21s -H, -cyano or -(1-4C)alkyl;



R18 is N H2 or -(14C al kyl, optionally substiuted
wth. -OX3, -halogen, <cyano or -5(1-4C) alkyl, -R g
is -Hor-(1-6Ca)kyl, optionally substitut(r)d with

waCiop7/ees9dsal ogen, and -Rao is -1 20 - (1-6C) ardkmykPr006/065696

1o

15

30

-(2.6C) al-kenyl, both optionally substituted by

-hal ogen, -4(1- 60)allcyl, -(hetero)MWr1l, 4oonally
sdbstitntad Wth -(1-4C)al xyi or hal ogen;

(3-6C) cydoaucyl, (I1-6C) aucox%( -(1-60C) 41euyl wsy; or
(heter0*34, optionally substftuted with- (1-4C) al kyl')

-i a, NH(1-60) Whetero)aryl); zs -R21 is -H
or 415sd%hqd ‘éﬁl\éyﬁz g’?} "ﬁ%’é’ordl ng to clanms 1

w XerIleRﬂi,—haEﬁgan%ﬁaﬁa mmmw ~bfepRryiR 4 are -H -
and are -Hor -(l1-4Calkyl. 3. A

ool e e LA BN ] A5l o
opt i m@ﬂi—@&}aﬂ#ﬂﬁk@lﬂ éﬁﬂmﬁﬁmmﬁeﬂvéﬁ)naémﬁnwa -OH, -halagen, -

R N RL7), % OR “Q(O) ORi
|tC|(oo‘%J’$QI e fhgeso ( V\D)ZO(E)?/ 8(25)93861 or FA9;Rs,

PCTI m@mssmywmmm-(m@%mn or ~NEz
opt i ofgY tki5h, Vit LR AL OK L IR Ry Y, RALITDRRO () -
(het ero ry:ii éjiFﬁl&%@ero) aryl, optionally substit utxge)g
with 4 %m& F -NH2; or -(di)(1-4C al kyl am no;
5 Rlumdm-ﬂed!ﬁfbﬂmla@ﬁc)ampmlomﬁﬁ)ﬁmhﬂi ituted with

- (1- 4¢ xy, -R18 is -(1-4C) al kyl and -R19 is
-(1-6 . Aco ound accordin laim 1.
sel ec1€ ‘-?P@ ‘ﬁ’”-‘ﬂﬁ'ﬂ% 8? oxy ar

y?u!ﬁmﬁwﬁauthl% ah%mym -QeiCalkoxy;

o hv gggicﬁémgggm%ﬂ%ﬂmﬁeﬁgam o o(el |

fluor'

r el - NEIRA ot ARADAIREYIS- cyan- 1, 2, 3, 4, 10, 14b- hexahydr o-

| O- ig EL, NHz ~ACyTkyl, optionally subsitiated with. ~OFH, -Ilalng\an,
mathyl | ben a]iyrldolza]azepanyl] y2-tri

fluor'ﬁ’s’&"-’e & %l -2, 2-dichloro-N-[ (2R
OoR, 14@@)& &1 myalﬁs@amls optionelly sﬁh@hﬁ@&mﬁ@d}fbwﬁﬂom and
et hy.lgg] zo[ c, f]pyrido[

1,2- a](lané&pfkyl of = él 6](3%11% yﬂlbcﬂ%. optionally substitated by -halogen, -O(1-
6Chalkyl, ~(hetero)ary), optonalty sibsiitated vwith -(1-4C)alkyl or halogen;
(3-8 eyoloalieyl, (1-6C)alkoxy, ~(1-6Ckenyloxy; ar
~(heterodaryl, optionally substiuied with -(1-4C)allcyl); -WEL, -NE(1-6C)alkyl or
-NFi(hetero)aryl);

“Roy in H or (100 allkyl,
2. Acompound seogrding fo claim 1 wheran -Ra, R, Ry, R, Rizy -Bagy Rig:
are <F aud -Re and -Bye are -H or (1-4C)allyl.
3. A cumpow_ld according 1o cleims ] or 2 wheteit <Ry 19 -H;
Ry I =3, ~cyano or -halogen;
~(hstero)aryl, eptionally substied with -(1-4C)allyl;
~CRaNORg6, -CLOINR7)z, -CIOJRy5 OF C{OYOR 55
-Rag s (1-4C)alleyL;



15
rel-2,2,2-trifluoro-N[ (2R 10R, 14bR)-1, 2, 3, 4, 10, 14b-h
exahydr o- 10-

W& 091/ese38nzo[ ¢, T ] pyrido[ 1, 2- a] azep| n- 2- yl | aost1gs206 /065696

rel-N-[ (2R | OR 14bR) - 8- cyanS& 2,3,4, 10,

14b- hexahydr o- 10-

met hyl di benzo[ c; f] pyrido[l, 2-a]azepi n-2-yl]-4-nethyl -
1, 2, 3-thi Jdi! %Y%Optwaﬁlbwvémtdedwﬂﬁone or more -halogen or -
r eI I\I-n@g,%llg , 14bR) - 8- cyano- 1, 2, 3, 4, 10, 14b- hexahydr o
-10- P enzo[c,f] pyri do[

1, 2-a] -ﬂmwlafyz-ophd)naﬂyguhinﬁﬂtdm euamligde or -NH,; or

rel - 14bR) 8-cyano-1, 2, 3, 4, 10,
14b- he&éﬁg&h& B2MARst hy| di benzo[ c. f] pyri do]

51, 2-a]- RZﬁ@L(ﬁeté’m)d&lnaidaﬁm%ﬁs%&Qﬁka&Wv@{ﬁ (14 Ling[}kjl ( 2R 1

OR, 14b§ﬂ 8 cyan 14b hexahydro 1’02

met hyl” serf BY¢i do[ 1, 2- a] azep| n-2-yl]et hanesul f
onam dg S[(@ ]R}[(ZR I (P 14bR) - 8-cyano- 1, 2, 3, 4,

10 14b exahy g 0- 10 met hyl di benzo[ c, f] pyri do[

1,%- a] f%‘E‘Pﬂ- geprdigenoiaimnt zhw@mdrmmfagmuppf

rel - r&(ﬁ@gl{ 10@4%?{53 R Sn&Y 304 1o, Pathekamydiro-10-

14b- héxah

10 met hy netithyddizakofcftlppyias[d QEa:!Iaz%pﬁ}Zi?l?-Q|2r12~ﬁ‘rﬂsﬂo}craaet§nﬂie”9t

15

20

25

30

0L 2B R0k bR B pme S S g b barah oo -

th I[;ﬁ;&g,cﬂﬁg&& 5 Al f
Iml:jor gacet am deqc\%g%%d g/g E) %%%QJ%IQ%%TZ%%%%%&%%‘% ]
r el - NFQI2ERdigldpro R, BRaBRIHS-cyamo-B.23,4110), 14b-hexahydro- 10—

14b- h
et hyl i gﬁiof‘i{ PPRidal g pleespinllacetamider | 1 4 ety -
1,2, 3rql-ﬁt2a2iirdzlotceN§[(2R;wH;b4m)ﬂd£34 10,14b-hexahydro-10-

rel - gt gitlrl fdd pyrlc[\l-[ Ezﬁzepln—zlﬁPRgtanudz 3 4 10, 14b-h

exahydr

( hydr k- mmoomnhm)}s bjammagmhdu hewnzefeydbpyci dof
alnaéle yl.] acet am

r e| sthy d{t‘ﬁpafq[%gpgqu,[ ]f %@]Qzepmﬁ-yl]-éi methyl-1,2, 3-thiadiazole-5-

10R, 1&9@@1 1 3,4,10, 14b- hexahydro-1 O net hyl - 8-

(pyridin-4- |benzo[c f]pyrido[
1, 2- al]ehye[ﬁl%l 91111339)589@3@;11:@@23 4,10,14b-hexahydro-10-

rel - 2mnéii 41 23,4, 10

14b- hexa ﬁ’?‘gﬁi&%ﬁ(’ﬁ@ % %‘9&’ IIHWZ% d?ﬂuomacetamide

(pyr il N-[@Réﬂglﬁiﬂﬂﬂjzﬁeémcﬁ-]lay34 d@ﬂ‘lh"ﬁexa]]lﬁﬂ’@-ﬂﬂn 2-yl]ac

etam r uoro N[(2R,. .1 OR

1 4bR)I9§I_lLy%% clépyrx%ggi :g@éﬁ ?éf }%thanes {onamide;

mst hyrbl-IS-[(mmR;ﬂAtbR&}-S}ldyhﬂd lpam;@ﬂ@i&%ﬁh b- 10-
rlle%éﬁﬁ’ ]acetami de; . rel-N-[(2ZR OR,

1 4bR) %exhzo pyr1do[1 2-ajazepin-2- yl]ethanesulfonam1cle

14b- hexaby, R)r@-,@zml%tsh&slan& DY E i fe ydredo;

yl ) di benzo] c, fﬂ pyr i do{ 1, 2- aJ azepi n- acet am de;
methyldibenzo{c,{]pyrido[1, 2- -ajazepin-2-yl}-N, N-mmethylammosulfanude
rel-N-[(2R,10R,14bR)-8-cyano-1,2,3,4,10,14b-hexalrydro-10-
methyldibenzo[c,fjpyrido[1,2-aJazepin-2-y1]-3,5-dimethylisoxazole-4-
carboxamide; '
rel-N-[(2R,10R, 14bR)-8-acetyl-1,2,3,4,10, 14b-hexahydro-10-

methyldibenzo[c,f]pyrido[ 1,2-ajazepin-2-y1]-2,2,2-trifluoroacetamide;

>
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rel-N-[(2R, | OR 14bR)- 1, 2, 3, 4, 10, 14b- hexahydro- |
O-net hyl -8-(pyridin-4- 15
yI)dibenzo[c,f]pyrido[1,2-a]azepin-2-y|]isoxazo|e-5-c

vy woxeryysde; rel-N[(2R 1 PCT/EP2006/065696

OR 14bR) -1, 2, 3, 4, 10, 14b- hexaﬁgdro 10 et hyl - 8- (pyri di
n- 4- yI)dlbenzo[c f]lpyrido [

1, 2- a] azepi - 5-net hyl -i soxazol e- 3- car boxam de;
rel - N (\12[%2R|10R 14bR)-8-acetyl-1,2,3,4,10,14b-hexahydro-10-

R 1455?%3?&111 i#n &f' gﬁ%&ingﬁé%ﬁf 9r R A QiR 5 BBy b4

1 2- a@mma@mHEQ yI] 4-met hyl -1, 2, 3-thi adi azol e-5 20

;:- Zrb ng Xg?% atllr 8[“?16’ ]ﬁlg zﬁéﬁpél 4%)/ #]23#3%1 QP}JH) hexahyc[}“o—’g [1-

yl ) di (Ih?dirbﬁ;{nﬁaﬁd)@tﬁﬁl]-d O{Iﬂth%rhﬂbﬁlZzS ﬂpyﬁdé/[ll]z- aaiebinopmz&a@mlde,
etam d OR 14

b HEL AR e N ARG OBy oot h 1 4t bt g metiyl-5-
Lc. 1 @yifo-f oAb ApgRES 2-aiddkpiT NpRESHiGona de:

r eI Ne 2. 2rRichigro- NHHRR - 10RA4BR 1 1.25, 41%l4bémwgbdrcol(?cOEﬁm~
yl - 8-

yI)dﬁégﬁzo[éﬁy?%??dngXH%ﬂ féﬁmﬁwnzfdyF?é?hahesulfona

m de;rel-2-eblond-2,P{@R;ord-OH(ARHEY A 46R )21, 33 4,1011@b-hexahydro-10-
E‘é"bf ]h e‘ﬁngéj{pfmdm c[TE lt)tli1 genzo[c(f?;xmdgfl@ ﬁaze%m) Zd yﬁa(?cre]:iza?mde

1, I2 ;r]e?zgmfp}nc& yzua&)l\i, N3 d;lrmuwb@ﬂyms@hﬁaﬂylcse(pyndm 4-
re | uaQr o-
OR, 14Migjberzoie. Gpyridaj) %W&Wbﬁﬁﬁm@ﬁnet hyl -8 30

(PYr irgin- [(Q‘RY phﬁ{)zwi g 4{11),9;45 ‘heohdrd-18l:34RAIp3riNihlac

etam de; rel
OR 14thHjbenzaje, ﬁpmncml Zzﬁﬂﬂzm;zamlhmazo@e freafhpkan@dgpyri di

0 y1 VAN ERRAOR BRI L2341 0.J b hexchydro- 10-mothyl-f-(pyidinsd:
[ azolyé)dbcum{daﬂgﬁum(ﬂhz-a]azd}ﬁn 2-yl]-5-methyl-isoxazole-3-carboxamide;
rel -2 =tri - o .

or 1 1Ry T Rot o R A B bbb a0 st yridin4-
(pyr |y|tmmemo@c ;]bmokpama@[zeplﬁ PRy 4-&iﬁEhy1-1 2 Bihiadiazole-5-
azepi n- 2- %£ l.acetam de; rel-NJ[(2R

OR, 14 i9¢:3 4, 10, 14b- hexahydr o- IO -met hyl - 8- (pyri ni
di n- 2el- N’J[@@' I@RnlzéﬁBfRz-’lfj 1Y ‘10 @@&; helak yc@&: 10- meth 1-8 (pyridin-4-

azepin- 2 yI{ 3-t hi adi azol e-

O el e bl b Aot b o e iR
| 4DR)s1dy %(% ]fﬂ);(dﬂil)ﬂiﬁ? bﬂf‘%ﬁi‘ﬂﬁ R%(atl)pdi‘gqb I?:Xétﬁﬁ 8-(pyndin-4-

(pyra2|n
2- a)dbepwiobs, 2pyridodc 2 b laneche 2- yllr]lateﬂphesulfonamme

Ee'< LSO e kit ot BB T R
I &l)dﬁzm[d@%%rd@ b@]ayd:;aﬁl gwyi]iglalzﬁsﬁ[y?]naglde L0 et bl

£e< SR TOR, S b i R pen S ey oritie

L2 ncan i R ) sty s

00 1 Py ooty SHCHRo) th, RS 3 5440 i hespycro-1 0 uncthsL -
1,2- @y?ﬂﬁipﬁf E}ﬁdf%eﬁz%fcbﬂMd%EfQ alazepin-2-yllacetamide;

rel-4-amino-N-[(2R,10R, 14bR)-1,2,3,4,10,14b-hexahydro-10-methy!l-8-(pyridin-
4-yldibenzo[c,flpyrido[1,2-a]azepin-2-yi]-1,2,5-0oxadiazole-3-carboxamide;



rel-(2R, | OR

14bR) - 1, 2, 3, 4, 10, 14b- hexahydr o- 10- et hyl - N- pheny! - 2- (
2,2,2 15

trlfluoroacetylan1no)d|benqp{c f]pyrido[1, 2-a] azepi ne
8-carboxami de; rel-(2R 1

OR, 14bR) -1, 2, 3, 4, 10, 14b- hexahydr o- 10- net hyl - N- (pyri di
n- 4elyd,), zanﬂ@@romg(mwm UdbRatary, wﬂ%)lmabmolqmethyl -8-

C f('g)yr}/ % dOZ [yl)]de a(l[c%zpyﬁldg[el 23 a]cagépqg ﬁayq]acgthm ({ el-(2R

L
R G L G Lot

ac erl)yubamoio,)fhwnéo{zlé @]a@epﬂr} Byli-grangthyl; 122, 3jthiadiagaled: 8
20 carboxam de; rel-(2R, | OR 14bR)-1, 2, 3,4, 10,
146w%8§§ﬁ §r 0- N- ( 2- met hoxyphenyl ) - 10- met hy| -

2- (@22 2-thiflh oI 0EC e0R. /1 ABR NOR; 3, DE NS héxahfdpy r0-gethlyl-8-
1,2-a] azeplne 8- car boxani de;

r eI(PEaiznﬁ- -yhdibgnzetwmagdop 2 plazepin-2-ylJacetamide;

oottt ot Ak 23 DN dl][npyﬁgddgqtorﬁi&hﬁi%zzz_

1 Enﬂﬂlcaéﬁ%t)ﬂarﬁrrw)dlhﬁﬁbﬁﬂﬂ doEEZ a]azepme -8-carboxylate;
2-chl oro- 2,

14:91_3111@@152,%@ 114(9}1) 1) 25470, Vb G2R Homahyars-T0 4R 20 3
ettty ﬂ}%%f%?%ﬁ%b&mfe%ﬂﬁ%%%%ﬁ“@*“@[

ORpidiyRyel 12 R, 1BR414M) 1413 AdRgperealiydro-10-methyt 2-(2,2,2-
5 Wﬁﬁ%‘b%}émmﬂsgél t eLC[ Z}%do[l 2-aJazepine-8-carboxylate;

1 %ela(]zﬁzﬁm mb’d]%yi 1 34 TRt dWhexhhvdrd-100h @y BRIGIRN §i=2-(2,2,2-

carboxan1 e:

r e|tnﬂuczrp@cetylammm¢1bem[c( BRTOR! . 240Rephe R -Guoxagpde;

%gg?ﬁ‘mk@ﬂ%) h?g 4% -jrghydrg0-methyl-N-(pyridia-d-y1)-2-

1,222 Zaﬁ'mbfbaaetyla]ﬁﬁ@)ﬂﬂi&ﬂﬁ[c f]pyndo[l 2-a]azepine-8-carboxamide;
rel- 2.2,2-trifl uoro-

ORral4BR) LOR, MR 41,26, 4114{3 4%951%&4493#9 N2 msthapypgipdin-5-y)-10-
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5. A pharmaceutical composition which comprises a compound of formula 1
acéordi.ng to any of claims 1 to 4 or a pharmaceutically acceptable salt thercof
and one or more pharmaceutically acceptable excipients.

6.  The compound of anyone of claims 1-4 for use in therapy.

5 7. Useof a compound of formula T according to any of claims 1 to 4 ora
pharmaceutically acceptable salt thereof for the manufacture of a medicament for
rheumafology, hematology, pulmology, dérmatology, gastro-enterology,

endocrimelogy, neurology or nephrology.



