WO 2006/084917 PCT/EP2006/050906 Non steroidal glueocorticoid
receptor modulators The present invention relates to glueocorticoid
receptor modulatlng compounds as well as to the use of these

Wc%ﬁqg WeHaY in therapy. 5 Intracellular receptors are a class BFHF‘I%?&% Ve
related proteins involved in the regulation of gene proteins. Steroid
receptors are a subset of these receptors, including the glucocorticoid
receptor (GCRNBHOSRISTERNEIRARRIGHICHY PEEEPIBR REARINONE).
estrogen receptor (ER), and mineralocorticoid receptor (MR). Regulation

of a gene by i 0 such receptors or factors requires the intracellular

receptor and a corresponding ligand which has the ability to selectively
bikBetBaTET R TeA RO ERCAsIE eRerntahRoiplcne FRE RIS Well
stes cociak ghecdfabetic othmeasdton mhedhplators (glucocorticoids) like
prednisolone a.o. are very effective anti-inflammatory agents that are
currently used in i5 over 100 indications in the fields of Rheumatology,
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20 Cresstheaghivisybwiteaithes sienqitlahreeetons ofikBetBebression of pro-inflammatory

mediators like adhesion molecules, cytokines, chemokines and enzymes by a

mechanism that involves the interaction of the ligand-bound GR with transcription
factors. This mechanism is referred to as transrepression (M. Karin, Cell 93;487-490;
1998) .

25

The use of current steroidal glucocorticoids is accompanied by metabolic and other
side effects (e.g. diabetes, hypertension, osteoporosis, muscle wasting, a.0.). Part of
these side effects are thought to be mediated through the direct interaction of the ligand
bound GR to glucocorticoid responsive elements (GRE’s) on the DNA of target genes

30 and the subsequent 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).



mineralcorticoid (MR) or the progesterone receptor (PR). -2 Non-steroidal
glucocorticoids have no molecular structural similarity with steroids and
therefore one might also expect differences in physicochemical properties,
pharmacokinetics (PIC) parameters, tissue distribution. (e.g. CNS versus
peripheral) and more importantly non-§teroidal glucocorticoids may show
no/less cross-reactivity to other steroid receptors or may, show no/less
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R:/H__R2 Formula | or a pharmaceutically acceptable salt thereof. In this

Formula, the R groups have the foIIowm meanings. Rlis H
(1Th€§’é‘i’ﬁ§fft mv;gtm@s@yigeé pog-(%r ompounds that modulate glucocorticoid

receptor activity. More particularly, the present invention provides high affinity non-
steroidal compounds which are agonists, partial agonists or antagonists of the
glucocorticoid receptor. According to a first aspect, there is provided compounds

having a general formula L,
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Formula I
or a pharmaceutically acceptable salt thereof.
In this Formula, the R groups have the following meanings:
R; is H or (1-4C)alkyl;
Rz is -C(O)R15 or -S(O)2R1 5
R; is H, (1-4C)alkyl or -OR;s

Ruis H, (1-4C)alkyl or -ORy¢
Re is H or -CHONOR¢;
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R3is H, (1-4C)alkyl or -OR16 R4 is H, (1-4C)alkyl or -OR] 6 R6 is H or
-C(F)NOR16; WO 2006/084917 PCT/EP20061050906 3- R7 is H or
halogen, cyano; (I-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyl, all three
gubstltuted with OH, halogen or NH2 ; C(H)NOF?,‘E,,/%:fﬁ(i%050906
-C(O)R16, or -C(O)OR16; s Rsis H,<gano, halogen nitro; (I-6C) alkyl,
(2-6C)alkenyl, (2-6C)alkynyl or -O(1-6C)alkyl. all optionally substituted
withiamigoadygeXmohalogen; (hetero)aryl, optionally substituted with

é?&?ﬁ%)%ﬁ%% %SIN i%} &c@%wca(%f)}é%l “NH %(gfcl%’)@i it o

20r - C(1-4C)alkyINOR21; R9 is H, halogen cyano or
(HAB)H R eptidhal y DBt OWRORadbgen; Rlois H or (1-4C)alkyl;
RALiistH c &K halbpdt, ayano or (1-4C)alkyl; R13 is H, (I-4C)alkyl, halogen
oy [ ?ng ‘! ) MR
or1f((r€5re{29earlé)l$5 MF% Rgeg 6C)alkyl; (A%%ggééﬁ%@@ai ?W&&@ ted
(VBB FERSOIY. ?ﬁy 6‘3 £°79(2-6C)alkenyl or -0(2- 20 6C)alkynyl, all
optiseralgrsl bptionely miltsanEbwiiorsaan bHlarsge ! efyaﬂzss&r@-wanmxy, (1-
(hmmym.@t(e)ﬁk@r)aryl optionally substituted with (I -4C)alkyl, halogen,

o CY {ReNH AminQyfd R. .
°4C gl?)lﬁ‘ﬁﬁ? @{g}x amlne2C alcgﬁ(%}glo(l 4C)aIIgO|)R20’ NHS(O)Rar; or
(! (é 3a|ky| 25 R16 is H, (-6C)allcyl, (2-6C)alkenyl or

QR@QB)W?MRW@W (160 projonahanybstibsad et WiRgsalogen,
(IRGHatkaxyicahstigio)aryl,

Ru 18 H;

Ry2 is H, cyano or (1-4C)alkyl;

Ryzis H, (1-4C)alkyl, halogen or formyl;

Ri4 is H, halogen, cyano, (1-4C)alkyl, (2-6C)alkenyl, C(O)R2; or (hetero)aryl;
Risis H; ;

(1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,~O(2-6C)alkyl, -O(2-6C)alkenyl or -O(2-
6C)alkynyl, all optionally substituted with one or more OH, halogen, cyano or
(hetero)aryl,

(hetero)aryl, optionally substituted with (1-4C)alkyl, halogen, cyano, nitro or amino
NH,, (di)(1-4C)alkylamino, (1-4C)alkyl(1-4C)alkoxyamine, (1-4C)alkylthio(1-
4C)alkyl or (1-4Calkoxy(1-4C)alkyl;

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

Ri7is H,

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

(3-6C)cycloalkyl or

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

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

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

Rzo is H,

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

(3-6C)cycloalkyl; (1-6C)alkoxy; (1-6C)alkenyloxy; or



optionally substituted with halogen, (I-4C)alkyl or (I-4C)alkoxy;
(3-6C)cyeloalkyl or 30 (hetero)aryl, optionally substituted with halogen,
(I-4C)alkyl or (1-4C)alkoxy; Rigis H, NH2, -C(O)R21 or (1-4C)alkyl,
optionally substituted with OH, halogen, cyan or -S(1-4C)alkyl; R19 is H
or (1-6C)alkyl, optionally substituted-with OH or halogen; R20 is H, 35 (1
-6C)alkyl or (2-6C)alkenyl, both optionally substituted by halogen,
Q{etblo)aay bpiibrirvelaryikeRticRatlyssylgtit e VIR -4Glalkybor
I'ﬁt(i)@gtnio(glﬁ,c:)cycloalkyl; (1 -6C)alkoxy; (I -6C)alkenyloxy; or 4-
(het ro?ar%/, optionally substituted with (1-4C)alkyl), NH2, -NH(1-6C)alkyl
AYINH(hetero)aryl; and R21 is H or (1-6C)alkyl; Thus, it has now been
féund, that the(fatkyoing class of compounds according to Formula | or
pharmaceutically acceptable salts thereof, have glucocorticoid receptor
modulatory activity. in a second aspect. there is provided the compound
asShaefined: abovedofasd, ihdhibedpyegdma dhitbispeptuhbradspnoyidédrmula |
ﬂ?)? URS of é@lﬁ'gﬁfngogengaﬁ% dsgltclsn ?1969 Q{‘?Vﬁa\% ai&%@éﬁl@&ﬁ”}é% l%r modulatory
accgpflffl%1 € salf of solvate thereof for the manufacture of a medicament
fecpatients in need of modulating the glucocorticoid receptor. In a fourth
aspect, there is provided the use of the compound as defined above or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of
almasdfeamesiees thes Inmnvifsidglea0ame i anAsansy adiveals sty
aspect, there is provided the use of the compound as defined above or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of
althiediidnietichn thaisiPBriHeditiataRsgy! HisnsatBRIG) piltidiiagy, 2bove or a
dermateledibalgasiie-paistolegy. 6ndRETHIOIagYsREUrBIog-0mBRINaIagY of a
The term (I-6C)alkyl as used in the dpffinition of the invention means a
FASERREBTEH mBIATCh B SRy GRS ARG 12 B B At RTEP o
example methyl, ethyl. propyt, isopropyl, butyl, sec-butyl and tert-butyl.
p?nngllfgunrt he%@élét? trheefr%rri(sa%r%(/eldga]a‘l‘%%allllégl'of the compound as defined above or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of a

medicament to treat immunological and inflammatory diseases.

In a fifth aspect, there is provided the use of the compound as defined above or a
pharmaceutically acceptable salt or solvate thereof for the manufacture of a
medicament in the field of rheumatology, hematology, pulmology, dermatology,

- gastro-enterology, endocrinology, neurology or nephrology.

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, penty! and hexyl. Preferred are (I-4C)alkyl.

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



The terns (114C)alkyl as used in the definition of the invention means a
branched or unbranched alkyl group having 1-4 carbon atoms, for
example methyl. ethyl, propyl, isopropyl. butyl, sec-butyl and ternbutyl.
Preferred are methyl and ethyl. Most prgferred is methyl. -4a- The term
(3-6C)cycloalkyl means a cyclic alkyl group having 3-6 carbon atoms. The
term halogen means fluorine, chlorine, bromine or iodine. The term
(ZeGatkenst rans@ Ranched ot Qﬂ?f%&lﬂ%@ﬂ?ﬂﬁ'&f%ﬂﬁwng 2-6
carbon atoms, such as ethenyl, 2-butenyl, pentenyl and hexenyl

PrelaustalS e nitmaienrt, (N6 iahClplkamy means a branched or

unbranched alkenyl group having 2-4 carbon atoms. such as ethenyl and

2;131&%% (Ebﬁhiﬁmar@ @Qﬂk&ny}amﬂ@asoa Lmsh&%ﬁaﬂdog IT@])@ﬂa@x‘Zﬂ@ldhavmg 2-6
alkyny] group ha 2-6 car atoms., such gs ethynyl, propynyl,
R M A e A i i e
(Mﬁuadkyhyl means a. branched or unbranched alkynyl group having 2-4
carbon atoms, such as ethynyl and propynyl. The term -O(1-6C)alkyl
mB%n e C)Atlbs3 IvRSASih 1 eIy Bairanshedialisy d%rmlegdmmo 24
meaningrobie dermms@Z20Catkemydieagans (2-6C)alkenyloxy wherein
(2-6C)alkenyl has the previously defined meaning WO 20061084917
PCR/ERROCEA050806y I5TRAester @RS C)alkyryihedanyny! group having 2-6
(%29&)@%}{9% I%ﬁghvgbgﬁ E? zﬁﬁ&,ﬁl}lﬁym{ }hﬂs Pé{{g%é%gﬁflrﬁgferred are (2-
meaning. The term (1- lkyloxy" means an a oxy group having 1
cafbBiEtSms, the alkyl moiety having the same meaning as previously
defined. (1-2C)Alkyloxy groups are 5 preferred. The term (1 -4C)alkoxy(l
- AT a Ry &GI8 1A ) 8iKk6x) BrraciRed Yo Hiptancyaliak Ygroupo Wotkving 2-4
gQuRs hawingthe Rrevionsiv.defingddpeanings. The term
(di)(1-4C)alkylamino means a amino moiety, with at least one, optionally
two hydrogens replaced by a (1-4C) alkyl group as previously defined.

The term -O(1-6C)alkyl means (1-6C)alkyloxy wherein (1-6Cjalkyl has the previously

defined meaning.

The term -O(2-6C)alkenyl means (2-6C)alkenyloxy wherein (2-6C)alkenyl has the

previously defined meaning.



1o The term -S(1-4C)alkyl means a (I-4C)alkylthio group, the (1-4C)alkyl
group having the previously identified meaning. The term
wid 5o dlkylthio(1-4C)alkyl means an (1-4C)alkylthio group agiasheshéedesos

(1- 4C)allcyl group, both having the previously defined meanings. The
term aryl means 6 membered aromatic5rihg system, 15 The term
heteroaryl means a 5 or 6 membered aromatic ring system containing at
|cEst tore HaferoRlelyael cersasGhbthalgreylp®or NhereiRd Bhfk)alkynyl has the
mesheitd défganddining 6 membered ring, such as pyridyl, pyrimidyl,
tetrazolyl or thiadiazolyl. The term (hetero)aryl means ag/l or heteroaryl as

I

dehaderalbviO eyl asnmsaat i ebyiPaEe dpie [ tFdoRaioms the alkyl
thasr salks/wbich aenavit¥inihe 4 Hrsonaif deadical (UdgPRIRAL:SUERkEs are

for use in contact for the tissues of humans and lower animals without

5 LR icity, irritation, allergic response and the like, and are
cqmmensu ith ar ble benefit/rj tia. P icall
1 ¢ . - vl
a?c%p‘t%’?e@ﬁ aﬁ‘r"e"%@llik%%%ﬁ%n?ﬁ%s a%t.@%@@n{%x Siﬁ%%%ﬁ%a%ﬁ.ﬁg Jelky

thedimpa bietb | atiow sy ipg ik erévivwt Yids et puaniesf the invention, or
separately by reacting the free base 25 function with a suitable mineral

Saen G Hytrorkdatiae dssnd 8 arbre meighem Shibifeshons aPURMILY two
anRIGaBIS AGdEIHY as forearpieascay bisvasidiycitsitnagid, tartaric

acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid,

10 sUrinemadd -pplibyiiereatd, aCbHC ptig)thie thanes tifoietgudkapddiyehaving
Iik[%é Tp%g&%%gfgggﬁg 4 gg%e reacted with an organic or a mineral base,
like Sddiim roxide, po?asgﬁim so hydroxide or lithium hydroxide. WO

26961084 9L RGIE RA0RCA5ARI6 R add 1 (P IMRGEHR] 6upre8sHed to a (1-

invention possess at least two chiral carbon atoms and may therefore be

ofaratl gsopn-ouh havinmthe pevieushndediurd BraniRstiomers, or as a
mixture of diastereomers. Methods for, obtaining the pure enantiomers are
knoWriSHRR BiF2es § &%\%ﬁ?&ﬁ%?%% W%W‘are obtained from

15 OpHically. Aeve AC BRI NS SrIGRINCBIIHER 0L RO SIAQEARIYABIE least
Chcgl%l lge?llflm{g)% sFe rc%ch %@H?ﬂ of o%l R OV TR %rg &) rrge%irhae%gd%n and Nina
reverse Bﬁase columns ma %grus%a he invention also relates tor
cMApRITRRIS R AR 3o bRYT e HRIOR N thiafieaver -OR16. i
o The Ry ien Isn AIRSIA SRRGKALS ASsAiHlAGHa/cemula | wherein

The term pharmaceutically acceptable salt represents those salts which are, within the
20 scope of medical judgement, suitable 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
25 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,
tartaric acid, lactic acid, maleic acid, malonic acid, fumaric acid, glycolic acid, succinic
acid, propionic acid, acetic acid, methanesulfonic acid, and the like. The acid function
can be reacted with an organic or a mineral base, like sodium hydroxide, potassium

30  hydroxide or lithium hydroxide.



In yet another aspect the invention relates to compounds according to
Formula | wherein R-, is H. The invention further relates to those

W‘EPM%% wherein R10 in Formula | is methyl. The inveng@r}@@g%msu%ﬁ
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relates to those compounds wherein R4 in Formula I is H or (I- I5 4C)alkyl.
Another aspect of the invention concerfis compounds according to

Formula | wherein R,6 is 1-1 or (I-6C)alkyl. In another aspect the
inbientempeladsfcomprsohidy wHerahssess # aasChuikyhirel yatbancitears and
A3RGGhIREIRY SO URRARIAES I CAmRRRS, WhaeitRAadS fhitiialitts 28 as

optionally substituted with halogen, cyano, nitro or amino, In yet another
agpebred fadrreemeebaheds Son BB e RIS RIBSHETEL efalapwn in the
optoplly-sibstitivies witaiRaagen a1f YehMeetheASPREINAJAVEeRLI8 and the

relates to compounds of Formula | wherein R15 is trifluoromethyl or |
TGP o T on Gy LERR T P TR, SRS e iSHespgn of

relakesrsonnan) pruigtispbiosnelarksipdesincRiumis (hegdropastl, optionally
substituted with (1-4C)alkyl. In a finrthcr aspect R21 in the compounds
according to Formula I is (1-4C)alkyl. WO 2006/084917
PCT/EP2006/050906 7_ The invention also relates to compounds

adoEr BRI SRSUFS MR & iPPIRe YR atratstish feyERTB Y WestelRig is Hs
-NEGED F2oRE(hetero)aryl, optionally substituted with cyano,

(1-4C)alkyl, (1-4C)alkoxy, (I-4C)alkoxy(1-4C)alkyl or (hetero)aryl). The
inyeatiormaien iBlatekhts apcoppontlds accand g ddbonuia v hetedrdiniRE(QYR 5.
H, $ halogen, cyano, nitro, -C(O)R18, -N11C(O)R20 or (hetero)aryl,
opticyealignotisstiaspect thithinyention(rehGralkyL(PprChdikesgosting to Formula I
(IMK%MQﬁC)aIkyI. The invention furthermore relates to those
compounds wherein Rg is H, cyano, pyridyl or nitro, In another aspect the

inygotiaRAaies-IR-CMRRUD dsoVNRKB I IREY WBY A RRY HOFb@fukd RitiRthyl.
The invention also relates to compounds wherein R8 is cyano. In still

armihénaspentdke mwieatiantheletestpaonipehedsmaBeordhgrtaledrisuidr (1-
wgeé]giglf{l, R3, R4, R6, R7, R9, R11, R12, R13 and R14 are 1-1. Yet
another'aspect of the invention concerns compounds wherein all specific

Another aspect of the invention concerns compounds according to Formula I wherein

Ry¢ 1s H or (1-6C)alkyl.
In another aspect the invention relates to compounds wherein R4 is (1-4C)alkyl.

In yet another aspect the invention relates to compounds wherein Ris is (1-4C)alkyl

optionally substituted with halogen, cyano, nitro or amino.

In yet another aspect the invention relates to compounds wherein Ris is (1-4C)alkyl

optionally substituted with halogen.

In yet another aspect the invention relates to compounds of Formula I wherein Rys is

trifluoromethyl or (hetero)aryl, optionally substituted with (1-4C)alkyl.

The invention also relates to compounds of Formula I wherein Rys is (hetero)aryl,

optionally substituted with (1-4C)alkyl.

In a further aspect Ry in the compounds according to Formula I is (1-4C)alkyl.



definitions of the groups R1 through R21 as defined here above are
combined in the 15 compound of formula 1. The invention also resides in

woompagnds according to Formula | which are highly specifiecfofieos/os0906
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glucocorticoid receptor. Specificity can,oe determined by testing the
compound as described further on for the glucocorticoid receptor, with

other well 20 known receptors such as progesterone receptqr, androgen .
rdQEpIBYEHTE ANBCTRESIC RUERIBRST BSHEERA rgi%favgsow?}srﬁg% Bgis B,
Thaogeduenan ohitepsO@IRNthasize (R epoIplisnds)afihemiesant substituted
invention ar ibed.in Scheme 1. The com of. the present

iV EREGTEagl i bR R ao G S A GBS ST
struct " ¢ ng . : ens.
e L R Bges ¥ iR, PUAIOARS is
PeivERz oes) 05m906 (OdRThe HHGYO Hen b iBef¥@XeEnbnarigpsmbs gpbstituted

cqnaiusiechat elevatier] lamessais i (acysssRer At patassium

carbonate and with, or without, the use of an organic solvent. 2-
haignifreaids aigenemt stlueiite thaeeeithetmtdnwhersdialy avHilatanmpyridyl
easily accessible via synthetic routes, which are well documented in the
Iit%rrg)llﬁ?e. This s reaction is reported in the literature by G.W. Rewcastle,

e&naén§m¥le£p§@%@-in%9nt% f%zxa%%%%%p@m%ﬁ&%ﬁ? KEACUORCAVRE 1 or

carried out in‘the presence of caesium carbonate, palladium acetate and
BiimP Tbedfforatian dpalelsdprotmetrge RdwTeBRRIEFRIOR3 i10 RH fIE

% RB; N"~R1P R6 NRt2' Hi9Rt\IdH-_-b. R"NYy R13 NOE R13 ae
afin F@Fjih&r&)‘@er aspect the invention relates t6 compounds according to Formula I

wherein Rl, R3, R4, Rg, R7, Rg, RII; R12, R13 and R14 are H.

Yet another aspect of the invention concermns compounds wherein all specific
definitions of the groups R; through R,; as defined here above are combined in the

compound of formula L.

The invention also resides in compounds according to Formula I which are highly
specific for the glucocorticoid receptor. Specificity can be determined by testing the
compound as described further on for the glucocorticoid receptor, with other well-
known receptors such as progesterone receptor, androgen receptor, mineralocorticoid
receptor or estrogen receptor.

Synthesis:

The sequence of steps to synthesize the compounds of the present invention are
described in Scheme 1.

The compounds of the present invention can be prepared by first coupling 2-
halonitroaryls of general structure 1, in which X has the meaning previously defined
for halogens, with (N-alkylaniline derivatives.
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Rtlid Rp4 -{ R11d ~~TT\TT"~~\TT"-8jN HR4 RI8 R9 N-R2 g to al N,
NH' Compounds of general structure 2 can then be reduced to afford
cmabmdsméxgmeﬁafemrmmm@immheoa&mzedmmmm reagiivatise in the
Rl CONSIMEIE AL ATRISRIIRMPREALG RIS 1Ry §8EHE &Y ganic solvent. 2-
tcl%%ll?ctglorldle with an or, ag{i; solvelnt then.tgerated Witrgch roxi e le or easil
5’(‘)&??5% .%fogeﬁ%nr%lrflsttsuc %%63 caf theh be Wffgrrl?nﬁa _gd %aa%rd eas y
conspwiiplsvise Yarsty spuetureiclarope6/gageaenied in the literature. This
P£3¢ER2B06R0AE06 BT ieabovebmnenibraveattiontisitypicséd. Chem., 30,
cqodvictad inkefiliding fannic Asidionithaubotbayise of anyheraBiaRbyRasium
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Schemel

Compounds of general structure 2 can then be reduced to afford compounds of general
structure 3.

The above mentioned reaction is typically conducted at ambient temperature in the
presence of tin([l)chloride with an organic solvent then treated with hydroxide.

Compounds of general structure 3 can then be N-formylated to afford compounds of
general structure 4.
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tricyclic compounds of general structure 5. 5 The above mentioned
reaction is typically conducted at ambient temperature in the presence of

hosghorous pentachloride, with the use of an organic SOlvg%/Eg%oos/ososms

polyphosphoric acid and phosphorousd(V) trichloride oxide, without the
use of any organic solvent, to afford the desired product. 10 Compounds
ofgenbsat sttnckiied Fepatichnéntpecdhcteddunc & ieterfuRietsfokiuer dsighiprhout

tofoum tieRiReERE."Reand afford the tetracyclic compounds. These
compounds can then be reduced in-situ to afford the tetracyclic alcohols

of geperastoligened, swrhithreatcabhincet magnidsethte tfame ring C and afford

canfiguratignsobinesdieiendiariieastion is typically conducted at reduced
temperature in the presence 15 of either

trivhettapipye-mentoradercagsiop dn yiRisysil apriuetese i yaebismé tepepedpre in the
bpfewﬁexbeSiMer[{x&nﬁh@&)Adride, with the use of an organic solvent.
-MethyieRe?-prRresh e timeylsilans,: (Ranishelside 2 HiRnpRSshoric acid

ytterbium tritluoromethanesulfonate, with the use of.an organic spolvent.
T B RO AN ST e, G o8 S Bl P RF ey o
pibedatiecd PEUHItiM borohydride, with the use of an organic solvent. 20
C8ro“ Ool{lrl]lg? (S)ff %%gfaﬁash%%%teu £ cgncﬁgnt gr}e%%@%&elg g@ﬂ%r&}"—ﬁﬁg- Her fashion
conditionsto_ afford azide compounds of general structure /. The above

mierfRERdBeRRETIBA 108 MdARPEd thiUetes YIS ABTRRRUR R et Fr SamRARads can
prase heeafutigHesjtip o sffoidehdiisopropid akadickrbb gytetelataicture 6, which
dighenyiphashhany indsiigawitthgwaeef an organic solvent. 25

Compounds of general structure 7 can then be reduced to afford the free

arfiedDistriddentdactipy énemicethy canduded hisaduersdomperisslip the presence
coirdugied at-aRBient IRMAGTARIL IR S6enef tﬂﬁhemg@olsemga@ne-z-
ounds can

and water, with thé use of an organic solvent. These comp

thBH e RoUEansy getleral (6t oBE GRS  wittHEAPRE A RERS S ERRLRysilane

(apiglssirgihehlarides neSiesmhilenaffarebibeansenrosiielsWitBthe use of an
Compounds 6, 8

nd 9 are the key intermediate compounds.in th .
FoPRARE PO S o TST CSHAB SURGH SETb AN Wi RCFIn ALBTEING P ReLare in
keyid piesened pitesioan bedskidde dviby tselectidranbthenappriopniate starting
materials, or by halogenation, nitrati for tj tC.
CRoTnet 0 R ARa L 2 et R i AR LiBfons o
PE ogls of general structure 7.

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.

Compounds of general structure 7 can then be reduced to afford the free amine
compounds of general structure 8. This reaction is typically conducted at ambient
temperature in the presence of triphenylphosphine and water, with the use of an organic
solvent. These compounds can then be coupled by general procedures with carboxylic
acid derivatives (acids, acid chlorides or esters) to afford the amide products 9.

Compounds 6, 8 and 9 are the key intermediate compounds in the formation of all other
compounds disclosed within. Functionality of these key intermediates can be achieved
by selection of the appropriate starting materials, or by halogenation, nitration,
formylation, etc. and then further modified by the methods described within (e.g.
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- 10 Buchwald, Suzuki, Stifle, aromatic substitution, etc.) to afford the

desired entities 9 with the desired cis stereochemistry. The compounds of
the Prese(nt invention possess at least two stereogenic carbgn 1%%% g
?f‘(%/“fﬁ%refore be obtained as pure enantiomers, as a mixture 20? 6/050906
enantiomers, or as a mixture of diastet@oisomers. Generally these are
isolated as a mixture of enantiomers. Diastereoisomers can be separated
uSinehsiERigBUupNAaSS il emersait phbstutbnortatp gragffyrd Methizdiseibentities 9
olfaining dhe ke epanfigmsts-are well known in the art, e.g.
chromatography using chiral columns. 10 Biological activity: 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 general,
thENeKPRsBS B B BF AR RR P R Soth (BT B SEESRESTG Sien atoms
bisrtingaxs tengifatiohe igbtringhibitipneciraripekthdisre spshse ¢ pRERIKQINSE, or as
Ta masyisr bindingiisaletediykasty cantairinglarexpraabat&5T enaytiomers.
b%%%?‘?eo@%@l'&é‘d&\é% OBE'“%gﬁ&‘?&fedBQE”%‘?r&&mP%ieﬂgé BAY RIRARE phase

()
used. As reference compound, pative hormone or other compounds .
PRI eSO B BB RE THRCATAIRE S BrRBRYhdR te art
bindirdressigsenty beiprelirshedluTmeése binding assays 20 can be either
developed in house or might be purchased as commercially available
binding assays (kits). Experimental methods to determine binding affinities
arg;wislidsnawith. the art. For selecting GR modulators, compounds
should bind with an affinity of < 10-5 M to the receptor. More preferably,
biMiifgdstinitfatcrmirg- 7avepiod Mindingreteraly abiftivgo2engffinityg assays to
1Qi&tdMnine Bishgits aduniiiootltrespengeuisslated Wl Akanvadihy Heaeral, the
glug 9@&%@5&%8%@%3&9@%@%@{@ R IRNBBNSRSE RER bIRding, stimulation

ex %ﬁed in sylt?%lle host cells, for instance.in human osteoblastic U20S
cetlsTRIBHAHE S TBRERA P TERYIH I BRI o corticoid
fe?%m{%éa?&l@r%%ﬁk%c%loﬁ&@é Rosd? WRlknaw e heREkeEXOressINBY used.
regeRionR 2 AINGG R e RN A (B PaNa CRERIUIGINE ARREAs rcference
protein. Technigues 1or site aP(

iIrected mutagenesis, tigation of additional
SCRTBIRIEY, PAIC NIRRTt R FOFBaHASI SRR SR DR repimsat Besed. As

byan alternative, also competition binding assays can be performed. These binding assays
can be either developed in house or might be purchased as commercially available
binding assays (kits). Experimental methods to determine binding affinities are well
known in the art.

For selecting GR modulators, compounds should bind with an affinity of < 10° M to
the receptor. More preferably, binding affinity is < 10”7 M and most preferably, binding
affinity is < 10 M.

To measure a functional response, isolated DNA encoding the glucocorticoid receptor
gene, preferably the human receptor, is expressed in suitable host cells, for instance in
human osteoblastic U208 cells.

Methods to construct recombinant glucocorticoid receptor-expressing cell lines are
well known in the art. Expression of receptor is attained by expression of the DNA
encoding the desired protein. Techniques for site directed mutagenesis, ligation of
additional sequences, PCR and construction of suitable expression systems are all, by
now, well known in the art. Portions or the entire DNA encoding the desired protein
can be constructed synthetically using standard solid phase techniques, preferably to



now, well known in the art. Portions or the entire DNA encoding the
desired protein can be constructed synthetically using standard solid

W hz%gglqtﬁgwlqugs,.prefg:-rably to WO 20‘06/(.)84917' PCT/PP%@(%@E]T%&%Q@%()
I"include restriction sites for ease of ligation. Suitable control elements

for transcription and translation of thelihcluded coding sequence can be
provided to the DNA coding sequences. As is well known, expression
sisiedisraseictin sival &l easenichigatocoBupattibl eonith! alandety foetyangeription
hoRiSARCIMHRc PERk aRkRlied 08 SWshuBREGICHR PR EUKMYBINA coding
hosts, such as yeas%lpll%% cellsexir}sgclzt Ig;ells épnamarpeallilan cg{j ﬂ&)\ﬁa%hi h are
c%?%“glﬁcﬁs[he _ﬁkés. Ivr‘{ vﬁro,;ﬁﬁlamn?a?lgﬁ)casi e n%imlcke_(c)iv‘lln a%uman cell _
liemepihly fafstovide RREDHMEFSCROBYRE REPFaYAHILEY 10y Basteria,
5 cytokiuksrchenhokinemendsogbest, ipllanuriitonserediditprmammalian cells, avian

Antirinflammgiqry effects of compounds can be quantified by 10
measuring inhibition of the inflammatory response in that cell line. By

tdstivigrulindlesenatispsasd e unimisked Bna/htvean el biac HeblxtEarpeueinvith
COMmRALITR Iy A KEeraNcantoaIo uh Giketprednisalanehnadinaluad other

T e hany St o dtfthed

10 o FBCASYHEE SRR éﬁ@ﬁ{%ﬁ?{%ﬁ PaY Fﬁs‘gfg ﬁ%ﬁ%’@ﬁ’eﬁ stesting Full dose
preferablyc EGBE0 Haluaslare tesdthesiaratedbieniraibieprpraunisotsde Teference
skilegcuiisaikwifreasngize that deaitablenpGb 0y abiapaate deprndidy, orlues
th@ot&ﬁ@a@%ﬂ%%Eﬁﬁg%%dé%ﬁﬁﬂrﬁﬁ'@aﬁeceémvagls_ th ARG boMYSIhIE have
less than 10-5 M 1s, generally, considered g .candidate fc%rdru d:;;lel c:tlon.M
PESFer X3RRI SRR BEC o Sr%ﬂﬁ R0 PREHBWRIBRY S PLRE By More

15 hasefetibheFEQSolustiate lsaidbeivénd phirincbipapiednisoleeptor, may be
even a hetter candidate. In vivo, the anti-infl tory.effect of
e LIRS TR T P Lt L B v e e dependens, gn the
(LR UBRSHEAJL0E AMaRP KarfiATeRsrE SthamRamy Bhich Iidfstéhae! 0™ Mis,
tirgenefallp Sérabtenahs. candidagiaiomiatp seleftiuots Rafetably dentviby dslawer than
!nlfil'bmt'ﬁﬂ t@fdvge‘éém?é‘f@gwﬁa Whiii? BEY Lﬁ“h'iéHH%xiCEgEQé,aEﬂM qtsg@éillective for the
inflammator cytokine or che ine (S.R. Hyde .E. McCallum,

20 InfEL ll%%%éﬁ%c?%?ﬁulﬁ]ﬁ q}gc?ve {%%95 ffé@ﬁ%c%he potency to inhibuit
arhrifis;omdl heitpFiedinie raiseocdagRntipet-dused drthtiiis that are

m it J .
gg%lecgi%j} 6%%@?}%§%aé%ﬂ%@%§) é%ﬁ%ﬁﬂﬁ%%&_l? ﬂé a&ﬁ%ﬂyf@g& %s@énﬂcaﬂy at

EX not rthri
oe before the time of LPS treatfent. A 8—1@1?{2161 s

mmatory ef?gc%' can be quantified as an
inhibition of LPS-induced TNF(, in the serum of mice or any other inflammatory
25 cytokine or chemokine (S.R. Hyde & R.E. McCallum, Infection and Immunity, 60;
976-982 (1992)). The potency to inhibit arthritis could be tested in the mouse collagen
type II-induced arthritis model (CIA) as the ability to inhibit paw swelling (D.E.

Trentham et al. ] Exp Med 146; 857-868 (1977)), or another arthritis model.

30 The invention thus also resides in a pharmaceutical composition comprising a
compound or a salt thereof having the general formula I Thus, the compounds
according to formula [ can be used in therapy.

Suitable administration routes for the compounds of formula I or pharmaceutically
acceptable salts thereof, also referred to herein as the active ingredient are
35 intramuscular injections, subcutaneous injections, intravenous injections or



30 The invention thus also resides in a pharmaceutical composition
comprising a compound or a salt thereof having the general formula 1.
mpounds according to formula | can be used i

ng]%@%pg%g?ninistration routes for the compounds of formulg) .E%‘?r@ﬂ)(m/osmoﬁ
pharmaceutically acceptable salts thetéof, also referred to herein as the
active ingredient are 35 intramuscular injections, subcutaneous injections,
intraepeTouseslje dtioctsoos, W@aR 0060 Sukapdd T ARE066109090Brefarably, the
iIndFRRRIHQRaAkINR RN eiRkAAAINARaSlR daNsisitadgnn &Y efeid@bbistration
% SRIAYGR DAY S AUTIINELEN QP MRS SR ShelOse A EUEy be
of admipistration of t e active ingredient, or a pharmaceutica composmor?’
tHASRSBOSH |uﬁ88é§§émaa@ﬁtfeﬁ%gméﬁﬁ?&ﬁ%&@r@%&%ﬁ?&%&& foges R

5 atMdypan(empytraayrwaihttbé asthieniar RoMpSUNE, eaeuteradamipisieiioneand the
pagicular Q@fﬁ@@iﬂ%ﬂhﬁ?r%&ﬁfﬁaﬂ@ﬁﬁjwﬂ@ﬁwﬁdﬂd the ag@ismdent is to be
candi u : ~ | entd
R, Y P B it 8 oco1 mo
B0AFOR03 FE-EoPARBEH TS RORT Poar HERAHP LS BEPLARGY
offtbms ighartibh;mgecfe rbbly, 1fone/bcdt®dyrgiEhhbeuea0 Avg/Keps Bistyably,

10 Wﬁiﬁhtﬂfmd@yl; adnestpseter abhiglplismbaioveds: Pe/ketostheutidgbee of
m r . [ mizati
G RO IILDS 8 SR MLNE SN o
fu?mféspect of the invention resides in the use of the compounds
2L oRding: s eI BtiRe! AfanRNATRAGRUTICAY ACCoPARIRHAPRNEP YR ding to
thereof o&the O%ngatlotn I t5 a mebqlcaﬁnept f?r ?Iltmd|c§%oq Whereinﬁ ¢
th Oéﬁﬁ Scoorlii% | recce"%uccl)?an .eagct%) 56 %Sc?atu?atggdvﬁee. vy?f .|0n Re fefasror or ©

15 REcTvHEaTBe, FErloRsiFptiptinTdsRn Bersasejcaaskeraitersrhyo be
Emdﬁ}iﬂmﬂagye.N&dmmgme)r RdphralbgRbkamarslogyrditiyaidatyd Withmology,
steyaicla) OCRIiirRdRikR B HRIRRAIRSI MO N ALRIRFE G ISNBENURIdy that are

Ofclzz\)urxlx%%lglr? Oee?}% v!rrl]t}Pgtretrlg%éJaﬂ\r/%u bég yc%}%gr 15% %%te I%!s%’lozr%mgst dpreferred 1s the
compounds ot the present invention thus modufate glucocorticoid receptor

aciih f%moé%yb@B@é@%ﬁﬁétféﬁ%éﬁ?@f%@%ological and
20 MNMAR %S?ﬁ%j% ééef?%%&&%}‘Eﬁug%&%&dﬁ&&%&ﬁ&?&%@g{&%ﬁm

<

rheumatic diseases s as

arﬁ&%&ﬁé(gc%éﬁmﬁé?&%‘ﬁ%&%‘?&%ﬁ%@%ﬂmJ éﬁl&% G geses o
peavarsisigens thel | ergipcuisdsr derinohediiby TR rgiewnkticsliserspicsuch as theumatoid
arthritis, juvenile arthritis, and ankylosing spondylitis, dermatological diseases
including psoriasis and pemphigus, allergic disorders including allergic rhinitis, atopic
25  dermatitis, and contact dermatitis, pulmonary conditions including asthma and chronic
obstructive pulmonary disease, and other immune and inflammatory diseases including
Crohn disease, ulcerative colitis, systemic lupus erythematosus, autoimmune chronic
active hepatitis, osteoarthritis, tendonitis, and bursitis. In addition, the compounds can

be used to help prevent rejection of organs after organ transplantation.

30 More in particular the compounds can be used to treat rheumatoid 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 afier organ
transplantation.



25 dermatitis, and contact dermatitis, pulmonary conditions including
asthma and chronic obstructive pulmonary disease, and other immune

Wong (l)n/flar?matory diseases including Crohn disease, ulcera}%lg% ﬁb%ﬁ/oso%s
systemic Tupus erythematosus, autoimmune chronic active hepati

osteoarthritis, tendonitis, and bursitis: iBaddition, the compounds can be
used to help prevent rejection of organs after organ transplantation. 30
Mbiie torppatiaddaictoedogmechnds/eativhearstéadbtresdd e timateatnent of these

aﬁﬁeag%spsw'aéiﬁ dasthma and-ghrogmic %la gthyctive jpulpaemary dissRtfing the
e

? |seas o u{ceratlve colitis and compounds can be used to

Bcﬁfé’vé‘hl JEEH0N of organs after organ transplantation. WO
2006/084917 PCT/EP2006/050906 13 The compounds according to
the invention can thus be used in the treatment of these diseases. i.e. all
diseases wherein the patient is in need of modulating the glucocorticoid

5 REBPEExamples Example | NB: The numbering in the examples
refers to Scheme 1, where R1,R3,R4,R6-R9 = 13, Rio = Me, Rai -Ri4 =11,
uflesmptated otherwise. Example 1,

C'ﬁﬁ 21%&%49{&1 1) fﬁéf%)ébm%;ﬁeé f’e?e@s%tgafe’fﬁ@id@h%fé REOVIIRIOR, = H
zo[ 4 dIZ%ZtCBI x)()‘éacetamlde (9 R2= C(O)CP3 Rs =

C ®) tlrrE éb lution i R T (1) (301 g, 1.5 mol) and
Nimehylaniine o176, 5-aiﬂu61%m04tgu?o§aiypn,g,62,4§1 t;)1 waﬁest@gﬁﬁseﬁ)hﬁemwm-

bubbling throu h N2 f r15 mlnutes aesium ca

0 mRTPRGREIbTHh HANAPRA ()5 h R GHO)

wergtihen addﬁash vsﬁtm-sftrﬂmg;tmwﬁmge(aWMM@sltﬁemlj thddBhCtiayighiline
rs. Reacti nche with H20 an eo anl

wzlldlwed i )::8 r\ﬁnlo—ﬁ:fntﬁeﬁ)l lilg)flnaﬁlyesgg}tg rgtga/ %ﬁgl% %SN for 15

(Naid8®s}Cadsamp cgmmjéﬁvvaslﬁmﬁt@%@ﬁm é9?émg;e’e8pr@s@h fand rac-
r i |

to'i%ﬁaﬁol@lﬁfr r Sf ( 3§1 D % “%Pé Ified byaee! kkmﬂ 210GEP LA SUER heated

Data: (m/z) =229 (M+ 20 To a stirred
15 soRIRSRCoRYE)hald iy, PWePaves ﬁ@ﬂ%ﬁwwmﬁa@ﬁ@d@@éﬁ@mértimorgamcs

(4Rhsle? Vi@ thedmintidaNes ik adidaem DR I8MNEI3dUIR2,S0s). The

overnight. The ethanolic solution was Sc{)ht into 4 portions %nd each was
pcﬂig@ali:n{@fgxivl\xﬁ%@q@cemrated under reduced pressure and the crude product was

purified by column chromatography on silica to afford (2) (341 g, 99 %). Data: (m/z)
= 220 (M+H)".

20 To a stirred solution of (2) (100 g, 0.5 mol) in ethanol (1 L) was added SnCh.2H;0
(451 g, 2.0 mol) and the mixture was stirred at ambient temperature overnight. The
ethanolic solution was split into 4 portions and each was poured into 6M NaOH
solution in H,O (1 L). This was stirred until the solution discoloured then the product
was extracted into EtOAc. The organic layers were combined and washed with

25  saturated brine then dried (Na,SO4). The organic layer was concentrated under reduced
pressure and the crude product was purified by column chromatography on silica to
afford (3) (78 g, 79 %). Data: (m/z) = 199 (M+H) .

A stirred solution of (3) (78 g, 0.39 mol) in formic acid (500 ml) was heated to reflux
and held for 20 hours. The formic acid was removed under reduced pressure, and the
30 resulting oil was dissolved in EtOAc. The organics were washed with NaHCO;

solution in H,O then H,O and finally saturated brine then dried (Na,SO4). The organics
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solution in H20 (1 L). This was stirred until the solution discoloured then
the product was extracted into EtOAc. The organic layers were combined

and Wasrgclegj with 25 saturated brine then dried (Na2SO4). The QtgaRi%s0006

er was concentrated under reduced pressure and the crude product
was purified by column chromatography on silica to afford (3) (78 g, 79
%). Data: (m/z) = 199 (M+H) A. stirred solution of (3) (78 g, 0.39 mol) in
formic anicktEARdnndashéated] toesstitgxamhdheeldide 200doctrsyaRhpurified by

formic acid was remeved u re, and the resylting.oil
o s e N Do
sOMitiBM in H20 then H20 and finally saturated brine then dried (Na2S04).

The organics WO 2006/084917 PCT/EP2006/050906_- 14 were
concertiaesosaler Rt(bet brestitemmebiit Dtk POHIE Was ddhfet 270

bﬁzuggl}zﬁﬂmlab)ﬂeg@aﬁmp%y.msif@ﬁmaﬁmﬁ:@mlsmag 1%)1 Datiaafraddient
= +11)- To a stjrred. ian of (4) (61 g, 27 in DCM, (500 _.

nfﬁnﬁﬁ%t‘{‘i%%}?@ P?‘?‘f?gslm%w% 5%§été%i“p%r%§mf%$ﬁﬁger8§: %/rlwh(e feaction
mixiteewes stitiietfonsitposslat Matlbziu weihperess rbatietopbmesl pager.  The
NaHCO3 solution in 1-20,(i L). The ' ' . .
SAaae s S g DGR DS 8 e oo
onganitsepferdniasfiePara@d Hd cohtintiatdtUnter feruadéeprend ipe. sysiom
TREFePWING kRS, ASRONEEOIS FIE wAS Mdfale0 OB AR QURSd. twice

then added and the system io stirred for 30 minutes. The aqueous layer
Wk Shh P G0 HEoBBAMES WAGHB MR SRS SRATRIeTEHIaE srdestsg. with
The aquRAUsSREHSRS WaEe soaRinedRBRwashethwitiidA20 dhenwashed with
neutralised. The é%lrloduct W%S extracted into I%:OA(geand Waéhed with

saivisd Brine, theh (N30 AN A aesRERNH UL A reRigeyre: The crude
presgute wEbhpwitde byrocusinaspnuitigdriy coluitinactraffatbFaiy o54 %).

silica to afford (5) ( 4 %). is Data: (m/z) = 209 (M+HY". A stirred
scl)fP |o'rgnolyiZ 57((2%9(?9&%%? ). Is Data: (m/z) (M+H)". A stirre

mmol) in toluene (350 ml) was cooled to OC then

D%”L%@I%S%g S 0ERe Lb%%, jlﬂél%}Vgﬁ)iﬁlqguﬁﬁéqg_%ﬁ-%cho?ed"tm@it then

were ad The solution was a to warm to ambient temperature

ArPSiFbRSTR RS e EedtoPMPREl SREDWAS & Vi3 FspR] o added.

W?B%@Nﬁﬁi&f@l@t% -aﬂ%@éhﬁﬁf&ﬁm%?&%m?ﬁc{asﬂﬂemdﬁL@ﬁesﬁmaxozg?ms The
were wasned witn saturale rne, arie then co ntrate
urigRf RIS TR e altor 10°248-4 dr@é%ﬁfrﬁ"é%ﬁé]é% and.the product

extracted into toluene. The organics were washed with saturated brine, dried (Na;S04)
then concentrated under reduced pressure to afford 10,14b-dihydro-10-methyl-
dibenzo[b,flpyrido[1,2-d][ 1,4]diazepin-2(1H)one, (47 g, crude). This compound was
suspended in ethanol (1 L) then NaBH,4 (21.8 g, 576 mmol) was added and the reaction
mixture was stirred for 8 hours at ambient temperature. The organics were partly
evaporated under reduced pressure and the resulting slurry was poured into saturated
NH,CI solution in H,O and the product was extracted into EtOAc. The organics were
washed with saturated brine, dried (N2,SO;) and concentrated under reduced pressure.
The crude product was purified by column chromatography on silica to afford (6) (23.4
g, 58 %). Data: (m/z) = 281 (M+H)"

A stirred solution of (6) (10.0 g, 35.7 mmol) and triphenylphosphine (12.2 g, 46.4
mmo]) in dry THF (150 ml) was cooled to 0°C and diisopropylazodicarboxylate (9.2
ml, 46.4 mmol) was added dropwise. Diphenylphosphorylazide (10.0 ml, 46.4 mmol)
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dibenzolb,f]pyrido[1.,2-d][1,4]diazepin-2(113)one, (47 g, crude). This

compound was suspended in ethanol (1 L) then Na8114 (21.8 g, 576

rnmo was added and the reaction mixture was stirred for 8 hours a
f‘ff‘f%]rﬁperature The organics were partly 25 evaporatgﬁlhﬁla?é)lQ 6/ 050906

reduced pressure and the resulting stuty/ was poured into saturated

NI-14C] solution in H20 and the product was extracted into EtOAc. The

OFgR AT U KBpWRE VI elinakess Belaeyelriathd NakB&dyandlowed to warm

concentrated under reduced ssu The rude roduct was urlfled b d

AP I SFRRB PO LITCatb AHOH (o 25 g Sy R e

= @tk Mdirdpd. p’%élsdh&tu:ndd}&o:tuiﬂnpnfcﬁﬁ)t (ks @mﬁﬁi bynlokharbromatography

t I led

o B B AR D e By L0 e e et

d ine .
SRS SR 190 8 ARGy 114 15

cOBIMY S byl Hasadearb R MBwddeTRelRn TorgripiRAt stirred for

tepangrai e andeat iach kg O HéiSe dRerieac QR AR iR M asessure to afford (8)
concentrated under reducezgﬁﬁ\ﬁ e and the crude product was purified

by-cofaHdh b ST ab Ry to afford (7) (13.1 g, 100 Vu). Data:

tﬂgﬁ nﬂl (anosl\r/l)attllne (13 T§8 g ‘Sgt!irrlq %ﬁ?ﬂﬁoﬁﬁgézﬁ%&% gs \Eﬂ}g‘ c} g then

(2triehylareine 4t ddmmbiXéfrenmab stidredifbrifwiesoetntst @hdieht1 75 mmol) were

enRe g@&%%&%&%@@%m&émmﬁmr@ff& 3R BIrHSRoaction
g, cru Data: (m/z) = 280 (M+FT)". The crude material of (8) was taken

U0 FYE= 0ORAIFnRARGStIVARRY, trdicad tRrssiEmifien(10wifisd 1k column

m@?ﬁ@@%’gﬁﬂﬁteﬁ%ﬁgﬁf@m&&%@samh%?ﬁxmm@i)avg@4adda@-aaﬁhﬁb&o 10-
reaction mixture was heated to 50C and held for 3 houys. T rea%gj%m 74

miRgPdiberze i HRETRH SAtleHfadinreing L RARATAF Sri

chsemategrapbiesy). Sliea (e/afferdees@i2rd trifluoro-N-(1,2,3,4,
10,14b-hexahydro-10-

mélhaM bhl@lﬂﬁa(#lb@liﬂo EL2xai[l vhdliarefplh- 2dd3d cetgmiss ¥0th RiEzring, to DMF
CI‘?OI‘I e ﬁ tgeno/ f?({ %Ep n&? (mggﬂ.xtm%?%f('\éls'_i)z Z%ﬁ'&gro-N-

mmo was carefu y a dropwise, with stifring, t

DNIF2,045 %lﬂhtm@mémﬁéldnﬁihﬂélmm&ﬂméﬂﬁﬁéﬂd{ﬂ ,4]diazepin-2- }’1) acet-

Cisid a@?ﬂf OIONSCE,) (400 mg, 1.07 mmol) in DMF (2 ) was added dropwise to
(1,2,3,4 hexahydro -10- methyldlbenzo[b flpyrido[1, ]0[1 4]diazepin-

2 Eesul PR W PTRN -2 B9AH00 FEETD ARAIRGIPBIAFaRS Agid for 1.5
Wasaddetdramming tRas cooled to ambient temperature and quenched by dropwise

addition of NaHCO; solution in HyO. The product was extracted into EtOAc, dried

(Na;SO4) and concentrated under reduced pressure. Then the crude product was
purified by column chromatography on silica to afford cis-2,2,2-trifluoro-N-(8-formyl-
1,2,3,4,10,14b-hexahydro-10-methyldibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-yl)acet-
amide (9 : Ry = COCFs; Rg = CHO) (130 mg, 30 %). Data: (m/z) = 404 (M+H)",
[Column chromatography also afforded cis-2,2,2-trifluoro-N-(6-formyl-1,2,3,4,10,14b-
hexahydro-10-methyldibenzo[b,flpyrido[1,2-d][ 1,4]diazepin-2-ylacetamide (9 : Ry =
COCFs; Rs = CHO) (45 mg, 10 %). Data: (m/z) = 404 (M+H)".]



20 the resulting suspension and the reaction mixture heated to 80C and
held for 1.5 hours. The reaction was cooled to ambient temperature and

uenched by dropwise addition of NaHCO3 solution in 112
W%&%"éé?ﬁ%’éﬁed into EtOAc, dried (Na2S04) and concentratgg %;?]gzeﬁr{;%é{;%%

reduced pressure. Then the crude proditict was purified by column
chromatography on silica to afford cis-2,2,2-trifluoro-N-(8-formyl 25

1%k anipld, 24hchexalyarimb-Nethglaibe 0 2dls Himytigdit-2 GifbditHanepadiben-
2-yhacet- ami - R2 = COGF3; R8 = C140) (130 0.%). Data:
AR R o B S Oy oo LG - 0
cis-2iPr tsiflugon-di-(BAKMYBE 213, 4. 300pdmbl) and TBAN (406 mg, 1.33 mmol) in
h ydro-|0-methyldibenzolb,fipyrido[1.2- 4]ldiazepin-2- '
(SRR R R, el R A S o =
5 360WidREIGN8R17 POCTPR2006/a50906mKe) Exaliple(@,ml). The reaction
Cig=2.2.24flugro-Ne(1, , 10 methyl-S-nitodiBeN o lut;
e K o souton
ND2:R stihe egenien o Froamielomd wesdsdimbFaRdhes Arratd Rige. then

1 336108 ive By nbonrarasiamhie-dedand pissasdorRe dineigsduct was
then added dropwise to a 5 solution of (9 : R2 = COCE3), (250 tg?l? N
mPHERSA CRE Ve, PRETARHERMithres s Shrdifost 1%81%23[1 St oee

10 therpguenches-rk G witto NeGOBmebdicmzis] t120yridug 1t ghHigg diseepin-2-
separated .gnd washed wijth H20 the t d brine, fhenwere dried _
(ﬁ@ﬁ‘ﬁ?&’)‘% (;%g,(\;'n?:{én_trg&é%%ﬁ' r r2%§égﬁg£§§n rggT@é c}?ﬂaé' 3%/5 ct 421
was-+sified by column chromatography on silica to afford
cis-2,2,2-trifluoro-N 10 (1,2,3,4,10,
14b-hexahydro-10-methyl-8-nitrodibenzo[b,flpyrido[1,2-d] [1,4]diazepin-2-

yl ideA9 : ~3 . = & .
A W 42 | BRR-GQEHRE: R NORU QG d3 OBt Ha oy

15 oo (B B S SRR i o SO B S

dQ&ls?rféﬂ%(ﬂd%ﬁz?p{a)mn%’é252:&&5&&&}@@@@5@:1&(@19@&&( e&araElih R8C and
= CN) A stirred sojution of (6 .79,45.4 m in acetone 5 ml) was
co%TBEﬂB%@%WH“EF—EP&%%u%%%i%é(ﬁ%%ggg.ﬂom%n&' va&alélaed%pglc]i%n was
pafionudse. Wirensol atidhentasalivved ndvsiimito ahbient Teersestituravas then
and, stinfor 3 'Kg%ﬁg@? gs&(gﬁmm%hﬁra fuenchad with NaGQ3nto Et0Ac.
so?uﬁon N Igi'i an

e product was extracted Iinto EtOAc. 20 The
20 organiceawerewssseshedtiidaseranateddriine, dried (eaSQ0 ayderpcentrated under

CORARRIARA LAT®Fhe crude product was purified by column chromatography on silica
to afford (6 : Rg = Br) (11.0 g, 67 %). Data: (m/z) = 360 (M-+H)".

(7 : Rg = Br). This compound was prepared, in an analogous manner as described in
Example 1 (vide infra). Product was not purified and thus carried through to next step
25 crude. Data: (m/z) = 385 (M+H)".

(9 : Ry, = COCF;; Rg = Br) This compound was prepared, in an analogous manner as
described in Example 1 (35 % for three steps). Data: (m/z) = 455 (M-+H)".

A solution of (9 : Ry = COCF3; Rg = Br) (2 g, 4.4 mmol) and CuCN (1 g, 11 mmol) was
degassed by bubbling nitrogen through for 0.5 hours. The reaction mixture was then
30 heated to 200°C and held for 4 hours, with stirring. The reaction was then quenched
with NH;OH solution in H,O then filtered. The product was extracted into EtOAc and



reduced pressure. The crude product was purified by column
chromatography on silica to afford (6 : R8 = Br) (11.0 g, 67 %). Data:

W%%“JB‘%O (M+H) . (7 : R$ = Br). This compound was prepa&e#&g?(ﬁggswué
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& manner as described in Example | (vide infra). Pro
not purified and thus carried through+d hext step 25 crude. Data: (m/z) =
385 (M+H)~. (9 : R2 = COCF3; Rs = Br) This compound was prepared, in
athanalggotts masneadsddedeibdsOnthatanintel 18590 Jor Theeestaps). were
Data: (m/z) = 455 (M+14)+ A solution of (9.; R2 = COCF3; R8 =.Br)
o PR o d

2
4R gﬁ RFEE Sfil r?ﬁsrﬁroel) Was eﬁaﬂ%%eed) %’y%%b%‘ﬁr%enitr{gg%ﬁlm

thrimegatorrBobyhaurssilibe reactffordnistsié-(Sayaher 30,4 0ththe2g0Gro-10-
and held.-for 4 hoprs, with sticriag. T: tign ] . n. =
e e i 0 Re
EfSKF sk w2006/ @340 10) AR Eri00s/68b886H)17 the organics

were washed with 1120 then dried (Na2S04). The organics were

concentrated under reduced pressure and the crude product purified by

g%%\g}?g_l%g; 2?%9£é?§%%81T§;§§<%ﬁY%f§g_ ~methyl-N-phenyl-2-(2,2,2-trifluoroace-
migtayddibeiitzain fhprtela] 22411 UidibaepineBytp@ardiu dhodetaiidd’s; Rs
(9 Bgﬁ\@)COCFB; R8 =CN) (1.1 g, 62 %). Data: (mlz) = 401 (M+H)+.
Exarﬁpfl’e , Cis-
1,2,3,4,10,14b-hexahydro-l0-methyl-N-phenyl-2-(2,2,2-trifluoroace-

tylamino)dibenzo[b,flpyrido[1,2-dl[l,4]diazepine-8-carboxamide 9:R%: i

O P ARE MG SO SN Sk b nomaiy - ety dbenso-
E:ti)%l,\ﬂﬁ%mm%:a[]a,;éﬂim@ﬁm@);amwmmcmo& = COCF3; Rg = -

rido[1,2-d.][1,4]diazepin-2-yl)-2,2,2-trifiuorqa ' ‘RR = .

o T
K @1k(20 ik fibaeaadtion 20iKtarel wels! the hdabedriouti2@Q@ anidrorebdddil 20W).
1.5.,hours using.a microwayv OW)..is..T. ' i
e A
solvéh(s anfhibead igniscemehs b fepre CHERS pFOE GEed0 I g rivap fken up in
MgRBHRE) en disihamne Gmmb, g8 Re-and @#ibroacetate (1.4 mi,

trifluoroacetate (1.4 mi, 11.7 mmol) were added. The reaction mixture

wdd Aenterl iy Toeddet BbforfartipnsupLUth SR LBt 18 Anbigng held for 3 hours
tegppRraboled TiheRprHC was-saladedrhy aroacid-Raseigdlaxdragtion amtt-base
T e G aIhes Wit washoa Wik 32 BRI SR AR, driea

(N2380,) and concentrated under reduced pressure to afford crude (9 : Ry = COCF3; Rs

= CO,H) (737 mg, 78 % for 2 steps). Data: (m/z) = 420 (M+H)",

To a stirred solution of (9 : Ry = COCF;; Ry = CO,H) (30 mg, 0.72 mmol) in DMF (1
ml) was added TBTU (34.5 mg, 0.108 mmol) and DIPEA (68.3 pL, 0.360 mmol) arid
the mixture was stirred for 10 minutes. Aniline (7.2 uL, 0.792 mmol) was then added
and the reaction mixture was stirred at ambient temperature for 70 hours. The reaction
was quenched with Na,COs solution in H>O and the product was extracted into DCM.
The organic layer was dried (N2,SOs) and concentrated under reduced pressure then
the crude product was purified by column chromatography to afford cis-1,2,3,4,10,14b-
hexahydro-10-methyl-N-phenyl-2-(2,2,2-trifluoroacetylamino)dibenzo[b,fJpyrido( 1,2~



(Na2S04) and concentrated under reduced pressure to afford crude (9 :
R2 = COCF3 R8 = CO2H) (737 mg, 78 % for 2 steps). Data: (m/z) = 420

“%Q/I 13 84) ,pastlrred solution of (9 : R2 = COCF3; R8 = C %g %,)06
72’ %ol in DMF (3 ml) was added TBTU (34.5 mg, 0.108 mmo

DIPEA (68.3 L, 0.360 mmol) and 25-tA& mixture was stirred for 10
minutes. Aniline (7.2 uL, 0.792 mmol) was then added and the reaction
mitLiddivaspitirr@daabarnibidat tEpRiatuGODr:7 RheutsHENO Yefldiong, 70 %).

was, ergc# S%W%GOS solution in 1320 and the product was
extract e organic layer was dried (Na2S04) and
concentrated under reduced pressure then the crude product was purified

by column chromatography to afford cis-11,2,3,4,10,14b 30

hexahydro-l0-methyl-N-phenyl-2-(2,2,2-trifluoroacetylamino)dibenzo[ C{f|g
5 ridioRIPIVG SBsliotiglerPtErPg0kiobAdHe 4bsxahydro-10-methyldibenzo-

df3, %ﬁmpm&m@@éwﬂ%&eﬁﬁe@@%& BoeGLIRGNON(25 mg,
70 %). Data: (m/z) —4&% )+ 5E

£i2 5 SR AONNS. G 100 D50 Bab Gy rsehmaypialenzo-
[bﬂﬂmﬁwﬂﬁimﬂﬂm@Bﬁﬁzemm%id)awaﬂﬁmr@c&ﬁmd@@ccm R@@@IN)Rs

on of
C SRR 1 B108 G0 0 v s AFPNAOH 12 m. The rescion
ol IS G{Ia@mﬁdm]memmmyam,ﬁtrﬁmmgmw@qtmﬁsoiated by

C%Cf ?’d—B&e etheaP %ﬂﬁgbhg gr‘ggﬂf@qu@ RQRRAD I%W%?@dﬁgnz&mated

NaOH (12 ml). The reaction 10 mixture was stirred at ambient

tebﬁw@rahen@mﬂﬂmﬁ%}wéﬁ SRBCBRBAITE A restutedimssssure de pffpaterude (8

extracton asyd the, Qtaanic Inxerwas wasbedwitnt120 then saturated
brine, then dried (Na2S0O4) and concentrated under reduced pressure to

af@r%ﬁee}d@ﬁ&m?%f BCIR) (BTN @0LH1Q, %D@atan&;n/zﬂidd:tﬁ&ﬁhy(lbﬂrhﬂé-l(s AsuL,
stirred solut no R 20m Q ol) and triet
e (R tomSRY 9o ColEh ol A LB R
of (hiehias QG@EM 06hlarins)(Glas AdHEE dropelswaStaddectidropuyistrddifor 2 hours
reaction was stirred hours .then W|th Na2CO3 solytion jn
R R B HeO B TR HO SRS as B DOV
dritie (Mg SOdyandasarzen{hdeiDunelst redemethpressdee Memm then
pr uct ed c t
e e 3 ™
20 d]m zqdmeqaw%ly&e&mﬁa@bwmﬁl@-m@b@@mzﬁ@ﬂp@m@@mg 81
Yol R AR AT = e R (9 : R, = COCCL; Rg = CN) (20 mg, 81 %). Data: (m/z)
= 415 (M+H)".

Example 6, cis-N-[1,2,3,4,10,14b-hexahydro-10-methyl-N-(2,2,2-trifluoroacetyl-
25 amino)dibenzo[b, flpyrido[1,2-d][1,4]diazepin-8-yl]}-2-methylpropanamide (9 : Ry =

COCF;; Rg = C4HsNO)

To a stirred solution of (9 : R, = COCFs; Rg = Br) (5.16 g, 11.36 mmol), Pdy(dba); (0.1

g), 2-(di-t-butylphosphino)biphenyl (0.2 g) and NaOBu' (2.18 g, 22.7 mmol) in DME

(150 ml) was added benzylamine (2.48 ml, 22.7 mmol) and the reaction mixture was
30 heated to 75°C and held for 20 hours. The reaction mixture was cooled to ambient

temperature and was quenched by the addition of EtOAc and NaHCO; solution in H,O.



Example 6, cis-N-[ 1,2,3.4,10,
14b-hexahydro-l0-methyl-N-(2,2,2-trifluoroacetyl- 25
amino)dibenzo[b,f]pyrido[1,2-d][1,4]diazepin-8-yl]-2-methylpropanamide (9

WERBIEBBE3: R8 = C4H5NO) To a stirred solution of (9 : RZCIESREe450906
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R8 = Br) (5.16 g, 11.36 mmol), Pd2(dbg)3-(0.1 g),
2-(di-t-butylphosphino)biphenyl (0.2 g) and NaOBu™ (2.18 g, 22.7 mmol) in
Dl ¢AnRifsiweassepaandand WaRNaE 214 3100, #én/ MO EBHHA then dried

reaction mixture was 30 heated to, 75C and held for 20 hours. The

relRuS R hiRERIRRERIBESSIE SPHITEN P RS HB At SRR G e aEtie By
by shgnachiinm ik coatibial CRY3-S00B) iy HZEHIND(L096/(B48]. Data:

PCT/EP20Q6/ - 19 The organics were separated and washed
wﬁﬁ/ézb%gg&g%ﬁted brine, then dried (Na2804} _and concentrated
ures £ﬁ99&§8&{8§6¥@-:Eg%ggb@:ﬁ?§g§—g€%m%ﬂ %‘?2 ] by SO n E1OH (35

chromatography to afford ( 3; R$ RN) (4.51 g, 83 %).
Dath; Wea/2jded189 fmPRC §0Poral stiré dnsenltiardoH(d: mie’@@c%ﬂﬁnﬂisaad the

CH45h0h (2008 4vh6 paaeh IEIQHhE35w M) iASBadeH Q90 BE/G:it@ue was
ml, 22.7 mmol) and HCI in dioxane %am%;éld the reaction mixtyre was

pUgE fored fiRTES WRAR Mrdgern FherrsdddRashan PSSy bie g dition
hasTEacte Bty REDYED; (S hiion Thelicastimaaiguen cheibhyTihe agaifinvere

of EtOAc and NaHCOZ3 solutign.in H20 and was filtered (celite)., T
or@%’ﬁf@?@é’?@i‘gaﬁ%ﬁéﬁ% alﬁﬁ%)v&gé esahvl\]fﬁ e%?&’i?ie% énatﬁ#é%% aide) and
theondeinchigd a28iex yeainded grresmutraté@tieu noee redorbed prassuwdicthéy column
cr ifie I chr graph ili of .
o e 2 Mo (o oD
stitre'd) soldfbiN D - R2 = COCF3; Rs = NTI2) (250 mg, 0.643 mmol) and

15 triethylamine (95 EtL, 0.675 mmoléin DCM (7.5 ml) was cooled to 0C

o SO0y OO e, D AmAT) Fe Bifibgfol) and

droRuisRnkhe (BAEtion. svasmatines SO (5 kiowadhepistenciednayatisution
addition of EtOAc and NallC03 solution in H20. The organics were

sePatsaBeuRleRiRrishe 6t +H8 67thammeliuvate addaA sy sSrillp reaction was
(Na2R@4) ®adreoneeptraethuadaesasuee d eSS EE KNechE B FMOtMGo lution

\é\@;ﬂ%&fg@{%{e’ (%gﬁﬁ%glgv@rg ggprgrgea Oa%réi\%gzhgg \?&Iqltg%ltgoéf)at 81r1dsaturated brine, then

hexady qIae: N ethy | J9nc22rtddf matoacetydainime)dibenZafh cfipiridajdy2t was

dC] ﬁgﬁ%@@%@&ﬁ%&z'c':ﬂrec}%‘é%rg?gp%@a%desﬁ?cé R% =S o RRIT2,3,4,10,14b-
hexahydro-10-methyl-N-(2,2,2-trifluoroacetylamino)dibenzo[b,fipyrido[1,2-
d|[1,4]diazepin-8-yl]-2-methylpropanamide (9 : Ry = COCF3; Rg = C4HgNO) (208 mg,
70 %). Data: (m/z) = 461 (M+H)".

Example 7, cis-N-[1,2,3,4,10,14b-hexahydro-10-methyl-N-phenyl-2-(2,2,2-trifluoro-
acetylamino)dibenzo[b,flpyrido[ 1,2-d][1,4]diazepin-8-yl]-4-methyl-1,2,3-thiadiazole-
5-carboxamide (9 : Ry = COCF;; Ry = C4H4N3OS)

This compound was prepared, in an analogous manner as described in Example 6, from
(9 : Ry = COCF;; Rg = NHp), to afford, cis-N-[1,2,3,4,10,14b-hexahydro-10-methyl-N-
phenyl-2-(2,2,2-trifluoroacetylamino)dibenzo[ b,fjpyrido[1,2-d][ 1 ,4]diazepin-8-yl]-4-



70 %). Data: (m/z) = 461 (M+14)+25 Example 7, cis-N-[1,2,3,4, 10,
14b- hexahydro 10-methyl-N-phenyl-2-(2,2,2-trifluoro-

)dibenzo[bApyrido][l,2-d][1,4]diazepin-8-yl]-4-m = -1bi
31662%%/% q(?arboxamlde (9 : R2 = COCF3; Rs = C4H4N30S E?L%ﬁ%/&%%ﬁ

compound was prepared, in an analog?dhs manner as described in

Example 6, from (9 : R2 = COCF3; R$ = NH2), to afford,

cinetb{l 223 418} babitrExabyakardde rfethith K- BOCFs; R = C4HyN20S) (43 %).
2 fgg)j[ etylamino)dibenzo[bf]pyrido[l,2-d][1,4]diazepin-8

;%a fy \X@g ooé/g} % T/EP2006/050906 -20

methyl-1,2,3-thiadiazole-5-carboxamide (9 : R2 = COCF3; R8 =

) 3170 - 3,0t -
g}ﬁs;ﬁgn 4%i0é1 b- h%ig%%rﬁq}% )drfr?e%gli%( -(2(;“2]l gm%@eetyl S oroacetyl

5 aﬁ’?ﬂ%lﬂﬁ@ﬁ%?{[lbﬂw}@&é{ pall fﬂﬂm%aﬁecagb@éaﬁe?y@te fo FROQLEs; Rs =
CoEaLs3) Its C3H502) A stirred solution of (9 : R2 = COCF3; Rs = Br)
(500 10 mmgl 0_m]) oled o 75C dnB
OSBRI Ao g 65 HP 10
chdﬂ)ro;fazmmﬁedﬁ%?ﬁ@dﬁa mdl) (Va4 addel) dropyli seeaadidtidedrepeimenAfier 5
1o wa stl -75C fo r e re tlon s.quenche
Rl el RS SO0 MAS IR e reaction
10 Theax’gambtay’la?@ﬁerdrﬁeﬂo(mmmﬁcand wengeenrateidbyiderwedwddition of

PieR i Ohr r%cﬁfém@@y&w@ds&w iRdhy-fipl @fg&%&gre@éwmzso4>

ca toa I'cis- 1,2,3,4,10,14b-hexahydro-l0-methyl-2-
(mzcmﬂgmr@edeny@nm@ym@mwﬂ phideTade-mpturfoviasepdial byrpelumn
448 (M+1%§ é 5h o Qs SoRarior s %ﬁ@?sh@%fm,goh&b/&)eyaﬁ&afdm&ﬂaahybz-

xample 9, cis-N-(7-chloro-8-cyano- 1234 10
1 4%%3@149%9_@% )@h;@ﬁ%@ﬂp ido[1,2-d][1,4]diazepine-8-carboxylate (9 :

15 [PRlpyadetE.2rd]H., elmﬁzﬁrlrmaxg,l)rz,%)zmafmf@/apetam@mmﬁ.- =
COCF3; R7 = CI; Rg = CNT) 20 This compound was prepared, in an
analogous manner as described in Example 3, from (8 : R7 = Cl; R8 = Br)

togafford cisN-(7-c 0 ]
L AR e e e S
(9 bﬂﬁyﬁd@d)@-ldﬁ;l RMIR%&WMOMW@&W@;& 4B5 TMAPHFs; Rr =

2&'@!5)@ nplenl0, cis-2,2,2-trifluoro-N-(1,2,3,4,
10,14b-hexahydro-10,14- -dimethyl-8-nitro-

20 i Bit ARSI e M a2 oSS Hetei At ibpbin Rxpreia3, from
R%—. NO21Ct: Rg = Br) to afford cis-N-(7-chloro-8-cyano-1,2,3,4,10,14b-hexahydro-10-

methyl-dibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-y1}-2,2,2-trifluoroacetamide (9 : R, =
COCF;; Ry = CL; Rg = CN) (40 %). Data: (m/z) = 435 (M-+H)".

25
Example 10, cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-hexahydro-10,14-dimethyl-8-nitro-
dibenzo[b, flpyrido[1,2-d][1,4]diazepin-2-yl)- acetamide (9 : Ry = COCF;3; Rg = NOy;
Rys = CHs)
This compound was prepared, in an analogous manner as described in Example 2, from
30 (9 : Ry = COCF;; Ry = CHa), to afford cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-hexa-
hydro-10,14-dimethyl-8-nitro-dibenzo[b,flpyrido[1,2-d][ 1 4]diazepin-2-yl}-acetamide
(9 : R; = COCF3; Rg = NOy; Rys = CHs) (59 %). Data: (m/z) = 435 (M+H)".



R14 = CH3) This compound was prepared, in an analogous manner as
described in Example 2, from 30 (9 : R2 = COCF3; R14 = CH3), to afford

cis-Z,% 2-trifluoro-N-(1,2,3,4,10,14b-hexa-

W Y14 - dimethyl-8-nitro-dibenzob, fipyrido[1, 2-d][1,4IdSFER Ay a e

5

10

15

20

25

30

cetamide (9 :R2 = COCF3; | = NO2: Rio-= CH3) (59 %). Data: (rn/z) =
435 (M+H)-. WO 2006/084917 PCT/EP2006/0-50906 - 21 Example 11,
cis-N-(14-bromo-1,2,3,4,10,14b-hexahydro-lI0-methyl-8-nitro-dibenzo-

[ riqo[1,2-d]|1.4]diazepin-2-yl)-2,2 2-trifluorgacetamide (9 : R2.= ..
CBRRHRd L KOS LT D S ie o B L el s deno-
afiafigoidshanfer ddidesiniber 2 Eamfite@adetmiee : (2 RCOCPEF:; Rs =
Rééz, ﬁr)gg&fford cis-N-(i4-bromo-1,2,3,4,10,14b-hexahydro-
10-néthyl-8-nitro-diibenzo[b pyrido[1,2-dI[l,4]diazepin-2-yl)-2,2,2

triflis reciopeant dua@PRPeEeE TS FrElegpye marny 2pepyertPeg) ipEgmple 2,

(rﬁ/@ﬂﬁﬁo& NGO, ;]I@ygx@i‘?ﬂg aAforfi Sl A4Lfee-N\[3142.8 Al Bexahydro-
14b-hexahydro-10-methyl-8-nitro-14-

(OAHERRBE-§mithes ihaypiaial b2affi afdfierepin-2-XYideetamide (9 :
RRiffu&6¥cdtantlb @ NR2:- ROECF, 2R SANIN) RQ & Birerd sojuhamofri®) R2 500
= -3; R$ = NO2; R14 = Br) (40 mg, 0.080 mmoi) in 1,5 toluene (3

m@(cl)v charged PdC12(PPh3)2 (3.5 mg, 0.005 mmol), copper iodide (8.0
mg, 0.005 mmol), caesium fluoride (24 mg, 0.160 mmol) and

2-ftributyist | idipe. . , i '
R R e A e 0 R SR 1«

Na@yahR-SarltidivanzelaApaite the-giodtidiareninekirtacedmmds EtGRc: R: =

Tr@g)@r%aﬁigc; Wereryashed.yit)B20 then saturated brine, then 20 dried
(Na2S04) and concentrated under reduced Eressure. The crude product

wako pitirred sueismiAii EhPormdeSrip Ry 5 \Me & woaRr {0 mg, 0.080 mmol) in
CigoRaeh WifHIPHRN\harged PACL(PPhy); (3.5 mg, 0.005 mmol), copper iodide (8.0 mg,
[1,2,3,4,10, 4b-hexahyﬁroél%meth [-8-njtro-14-(pyridi é i)- .
00 T T oA g BRI et 3 LSy pricine
= MO 2R 1202n@ M NTHE rog;tda Yh)xDetavasnizhed @8 (3¢ pnd®Beld for 24
Example,13 . . D
. ! t duct
N, T TRy 7 LA AR o im TR am s product ves
extracted into EtOAc. The organics were washed with H,O then saturated brine, then
dried (Na,SO4) and concentrated under reduced pressure. The crude product was
purified by column chromatography on silica to afford cis-2,2,2-trifluoro-N-
[1,2,3,4,10,14b-hexahydro-10-methyl-8-nitro-14-(pyridine-2-yl)-
dibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-yljacetamide (9 : Ry = COCF3; Rg = NO2; Ryg
= 2-CsH4N) (8 mg, 20 %). Data: (m/z) = 498 (M+H) .

Example 13, cis-N-(8,14-dicyano-1,2,3,4,10,14b-hexahydro-10-methyldibenzo[b,f]-
pyrido[1,2-d][1,4]diazepin-2-y1)-2,2,2-trifluoroacetamide(9, Ry = COCF;; Rg = CN;
Rys =CN)

This compound was prepared, in an analogous manner as described in Example 3, from
(9 : Ry = COCF;; Rg = Br; Ris = Br), to afford cis-N-(8,14-dicyano-1,2,3,4,10,14b-
hexahydro-10-methyldibenzo[b,f]pyrido[1,2-d][1,4]diazepin-2-yl)-2,2,2-triflucroacet-
amide(9 : R, = COCF3; Rg = CN; Ry = CN) (74 %). Data: (m/z) = 426 (M+H)".



pyrido[1,2-d][1,4]diazepin-2-yl)-2,2,2-triftuoroacetamide(9, R2 = COCF3;
R8 = CN; R14 = CN) This compound was prepared, in an analogous
manner as described in Example 3, from 30 (9: R2=CO : = Br
WR N Ué‘f‘()’ fo afford cis-N- -(8,14-dicyano-1,2,3,4,10,14b- it
hexahydro-10-methyldibenzo[bJ]pyrid@fL ;2-d][1,4]diazepin-2-yl)-2,2,2-triflu
oroacet- amide(9 : R2 = COCF3; Rs = CN; R14 = CN) (74 %). Data: (m/z)
=426 (M+Il)-. WO 2006/084917 PCTIEP2006/050906 - 22 Example 14,

BRI S e O A SN G Y et

nzo p’yrl o A|diazepin-2-y1]acetamide (9

R&-@}@@ﬂ@%lmﬁﬁﬂﬁym{i A d@l—ﬂﬂl}i@m%ﬁr@@@m% & (oRer CO-

%O%AFB; -RCH;%(BQ Ifr) (405 mg, 0.865 mmol), PdC12(PPh3)2
(1 i mg, O. 096 mmol) K3 04. 7H20§y 2.6 mg 0.101 mmal), AsPh3
I

5 (¥ stimesl evbBBIAREY) aRel 2, SRty Spimdtio S Lstag. 0-865 mmol),
Pydeip ?fﬁh%?@@'@ Agidy(g26 mgog 38,PonotLio ¥ B IMEenf01 mmol), AsPhy
water:dioxane was hea afi.‘ E% %’ﬁ Watt to 150C in the mic 1%/5)L gommc
il 15 iUty ﬁ’g‘ e riw: REORSERGHOLS i&sd%‘rspc% ion in
H@&anséth\@gpmﬁhm; mxtraotﬁﬁtlmémﬁ)(ﬁaﬂeﬁm@;ange(ﬁl&sdb/m heated at 30

hed W ter and concentr nder red r
pr it %yéar |éﬁ bI)I/ngro U ch ?:ft roma graphﬁ% %%(:%%?o%a#ngl&mge% with
10 (Zﬁﬂmmmlwm&ﬁ -Hiflhengd-t4e product was extracted into DCM. The organics were

31%%1 &a?é?x%@’ ?Egcénmtgmml r@d(ﬂ%ﬂ EESASMQd'ﬂ%n@HI&JlRMHQ&[waS

lazepin-2-yllacetamide (9 3:R4 = C143i R8
4 mﬁmm @@n@pﬁrwgpghmn_s@cﬂgo pé@);dzﬁ?@éix 140 (342 mﬁlugso-N-

%); Data N/A). Fok atMa Hb-diEsampie dfidin-4-yl)dibenzo[ b flpyrido[ 1,2-
cuz} @-%i@?, 3,4 ,1061%%3%’ hexahydro-10- met@?IS I’lllltl‘ Y)ber?;g gé]% o-
' Rs

(1ALt idieminetsilocsamidRi ShhRnEHE) m%@(g
15 NQQ) 30, EhisororpRuRdoMaS mepar@gﬂkmawa@amc&i%am dsV7)
J¢d in Example 4, from (8 : R8 = NO2), to
cis-N- -(1,2,3,4,10,14b-hexahydro-i0-methyl-8-nitrodibenzolb.f]-
pyrido[1,2-d][1,4]diazepiri-2-yl)-2-thiophenethanamide (9 : R2 =
CEEEHES: K —chOR)1 27544, Dirketahyre-1aonathi Ay nitepeivanapib. fisyrido-
C';pg&i@gm &%zérp%@%%ﬂi% aihirlrathd @ dimethudstibrrzofa- NO,)

[1,4]diazepin-2-y1)-2,2- dlfluoroacetamlde (9 :.R2 CQCIIF2;
20 Rﬂ‘hncqqg&pmd—\x@p)prepared in an analogous manner as described in Examplé 4, from

(8 : Rg = NOy), to cis-N- (1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo{b, f}-
pyrido[1,2-d][ 1,4]diazepin-2-yl)-2-thiophenethanamide (9 : Rz = COCsH;sS; Rg = NO»)
(75 %). Data: (m/z) = 449 (M+H)".

o

25 Example 16, cis—N-(?-chIoro-1,2,3,4,10,14b—hexahydr0-4,10-dimethyldibenzo[bﬂ—
pyrido[1,2-d][1,4]diazepin-2-yl)-2,2-difluoroacetamide (9 : Ry = COCHF»; Ry = CHj;
=Cl)
This compound was prepared, in an analogous manner as described in Example 4, from
(8, R4 = CH; Ry = ClI), to afford cis-N-(7-chloro-1,2,3,4,10,14b-hexahydro-4,10-di-
30 methyldibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-y1)-2,2-difluoroacetamide (9 : Ry =
COCHF,; Ry = CHs; Ry = C1) (71 %). Data: (n/z) = 406 (M+H)".



1 his compound was prepared, in an analogous manner as described in
Example 4, from (8, R4 = CH3 R7 = Cl), to afford

cis-N-g-qh'oro-1,2,3,4,10,14b-hexahydro-4,10-di- 30 y p
W ARSI 7ol pyridol1 2-dI[L Aldiazepin-2-y1)-2,2-cifluolSELEL S

: R2 = COCHF2; R4 = CH3; R7 = CH 231-%). Data: (m/z) = 406 (M+I1) ~.
WO 2006/084917 PCT/EP2006/0509116 -23 Example 17,
CEsdr{pl2, 3,4 110, 14bied%dhych 8- 10 WiedraByditel BivefindfB-fitnoyditiofzolb, f-

1.2-d diazepin-2-yi-N',N-dimet , =C0 a =
N e B S

d &bty ibporEkwanecBaridrin {8 aRBesNORINISHffotescribed in Example 5, from
Cigg Ng( %ﬁzl),lt%’ 1ABrhexahy %@2@45‘1‘@}%@6%9&%%@%1—S-nitro-dibenzo-
[b.flp rido[1,2-d][1,4]diazepin- YISI'\I N'-dimethylurea (9 : R2 =

5 c@éézt@ﬁi\h B Aldipgepn- 3oy Dae -fimsthriasg (LR ERSeHEs Re =
CIfiG,3 (B4l ook, 3 486 (Miatyexahydro-8-[(1-(hydroxyimino)-
ethyl]-10,14-dimethyldibenzo[b,f]pyrido[1,2-d][1,4]diazepin-2-ylJacetamide

(9: R2 = 10 COCF3; Rs = 2-C2H4NO; R14 = CH3) A solution of (9 : R2 =
COCF3; RR = C2H30; R14 = CH3, Example 21) (50 mg, 0.116 mmol),
hykerglemide. MBI 22 mghem7d - RAditdAd 4Heiyaabiiedd(tidpiipxyimino)-
T LR} v f - 2e0lion ing, =
1?%& 100 XasaBesiamnin o0 Rddasld gggi,rgt]oh%%@a Mﬁfg@ @ ing,

was added and the product extracte Ac. The organics

10 wEfRHadhea 2kt id0; Bem t818hturated brine, then dried (Na2S04).
Theds@ﬁ?ﬁ&m\@]gazﬁnml tegel h%dgqgt@gugﬁf @fg,s_sa;tml_ : rwzfgbeémudg, 0.116
product was purifie n chr ogra n silica to .a .
0 B ABHERILEE D Bl 0T LS Bt O PAIBRy R S gEhy . TP
1@ thdimehaytetibersosd, Bpyrida] T2 -2l [hotidi A aiiteR-ydjatetamideg) Sas added
TR PR AR N AT TS AR Y, e

15 Cisabitled, Brind OtetbchiesoNpdROID- Flstieyb@hisitrv-etibenmeiifgdi under reduced
d%&%{ﬂﬁh@%@ﬁﬁ%‘rﬂ&ﬂw L3RR BMLe A Bt AiRCREIica to
=NO2) This compound'was prepared, in an’analogous manner as__
dexf&med iniEReApIBoRoM- (182 3 & Mbrbsxabgtrerér [ 1 -(hydroxylimino)ethyl]-
ciqg\,lﬁmd%d h ; gélli%& qﬁ;}@g}?g&]ﬁhﬁe@iﬂgz@ﬂ}&;&égﬁﬁ @ : R, = CO-
Zo rido[1,2-d][1,4]diazepin-2-yl)-furan-3-carboxami.de (9 : R2 =.

A RGO NGBy (16 k) GO (1 3y DRLS (WAFs L Mpld 20,
20 Cis-2,2,2-trifluoro-N-[ 1,2,3,4,10, 14b-hexahydro-10-methyl-8-(pyridin-4-
Example 19, cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitro-dibenzo[b,fipyri-
do[1,2-d][1,4]diazepin-2-yl)-furan-3-carboxamide (9 : R, = COC4H30; Rg=NO»)

This compound was prepared, in an analogous manner as described in Example 5, from
(8: Rg=NO,), to afford cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitro-diben-

25 zo[b flpyrido[1,2-d][1,4]diazepin-2-yl)-furan-3-carboxamide (9 : Ry = COC4H30; Rg=
NO,) (45 %). Data: (in/z) = 419 (M+H)".

Example 20, cis-2,2,2-trifluoro-N-[1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-4~

yl)dibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-yljacetamide (9 : Ry = COCF;; Rg = 4-
30 CsHuN)

This compound was prepared, in an analogous manner as described in Example 5, from

(8 : Rg = 4-CsHsN), to afford cis-2,2,2-trifluoro-N-[1,2,3,4,10,14b-hexahydro-10-me-



yl)dibenzo[b,f]pyrido[1,2-d][1,4]diazepin-2-yl]acetamide (9 : R2 = COCF3;
Rs = 4- 30 C5H4N) This compound was prepared, in an analogous
manner as described in Example 5, from (8 : R8 = 4-C5H4N), to afford

VWALYSIEYR 10ro0-N-[1,2,3,4,10,14b-hexahydro-10-me WO 200610845172
PCT/EP2006/050906 -24 - 24 -
thyl-8-(pyridin-4-yl)dibenzol[b,f]pyrido[1,2-d][1,4]diazepin-2-ylJacetamide (9
W1 ORI NBaLESHIHB  Datadioniph 2 adblatife. (0 : ;=

e 21, cis-N-(8- -1.2.3,4, _ +
AR A B eth B el 81 (VD
pyrido[l,2-d][1,4]diazepin-2-yl)-2,2,2-trifluoroacetamide (9 : R2 = COCF3;
R C2H30. R14 = .CJT-13) Thi red, . i
B T A

5 Reyri®f] R4d [+ €igyeninaifubeels Nriferseeptarmds, 440, 18p-= COCFs; R =
h@(z@ﬂ%d5@}-4]__(_)éﬁgsiimethyldibenzo[b,f]pyrido[l,2-d][1,4]diazepin-2-y|)-2,2,2
lo trifluoroacetamide (9 : R7 = COCF3; RE = C2H30; R14 = CHI) (22 %).
D&tHs Gﬂﬁygm@ﬁaﬁm%ﬁb@ gﬁl@ng_@’a@%gﬁ ’afoc,iescnbed n Example 12,
14pshepsahydocifomg Ry -8apitrad b ezl hid] pifdetDcis-N-(8-acetyl-1,2,3,4,10,14b-
[1,2-d][1,4]diazepin-2-y1)-2-(methylthiQ)acetamide (9.: R2 = C I5S;

SR O (PSR s AR b o

10 desgibeddadmidn(@e R, fro00(F, 8 = NOBD & affor@Hs) (22 %). Data: (m/z) =
ci ?@%4,10,14b-hexahydro-lO-methyI-S-nitrodiben-
zoj[ pyrido[1,2-d][1,4]diazepin-2-yl)-2-(methylthio)acetamide (9 : R2 =
COC2H5S; R$ =NO2) (25 %). Data: (m/z) = 413 (M+Fl)'. 20 Example 23,

Cigr Catn GIITHA0T QN a%z?aﬁv,%@;1%691-5%9_@6@{@:&%&1%@%%5 B 3oyrido-
midin-2-yl)dibenzo[b.,f]pyr,ido[1,2-d][1,4]diazepin-2-y[|aeetamide g: =
CcOSEd] 114 disgepinshizh Raametlyliyppeseasfsp CUnBards YrePatels mMA2)

158 RRGEsAs Rl be e BrENABIR S drh e QAR ritRE in EkIPR:4, from
RR = Br; R14 = CHI), to afford cis-2,2 2-trifluoro-N-

(1853 10, Wbt WD F0rr i -y BB By o=
raalh Akt imdaipno ) ds (iAo GRGHRINLS © CRHINEOCHS:
E 4 ;(ﬁéigzig %@?ﬂ%fﬁgi@é%%%m%ym?nitrodibgnzo[t;,ﬂpyrido- 30
[1,2-d][1,4]diazepin-2-yl)propionamide (9, R2 = COC2H5; RE = N02)

20  Example 23, cis-2,2,2-trifluoro-N-[1,2,3,4,10,14b-hexahydro-10, 14-dimethyl-8-(pyra-
midin-2-yl)dibenzo[b,f]pyrido[1,2-d][1,4]diazepin-2-yljacetamide (9 : Ry = COCFs; Rg
= C4H3N3; Ris = CHa)

This compound was prepared, in an analogous manner as described in Example 12,
from (9 : R, = COCFs; Rg = Br; Ry = CHj), to afford cis-2,2,2-trifluoro-N-

25 [1,2,3,4,10,14b-hexahydro-10,14-dimethyl-8-(pyrimidin-2-yl)dibenzo[b,flpyrido[1,2-
d][1,4]diazepin-2-yllacetamide (9 : R, = COCFs; Rg = CsHaNa; Rig = CHs) (14 %).
Data: (m/z) = 468 (M+H)".

Example 24, cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo{d,f]pyrido-
30 [1,2-d][1,4]diazepin-2-yl)propionamide (9, R, = COC,Hs; Ry =NO3)

This compound was prepared, in an analogous manner as described in Example 5, from

(8 : Ry = NO»), to afford cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo-



This compound was prepared, in an analogous manner as described in
Example 5, from (8 : RE = NO2), to afford

1,2 3 4,10,14b-hexahydro-10-methyl-8-nitrodibenzo
?(g‘gﬁ%‘ﬂ PCT/EP2006/050906 - 25 erpa006/050906

[bfﬂpyrldo[l,z d][1,4]diazepin-2-yl)pregibnamide (9, R2 = COC2H5; Rs =

NO2) (55 %). Data: (m/z) = 381 (M+H)+. Example 25,

(2, AytiébR) 2 A2 Hiflormd (Biuopitia 8 (90 Rdb- BOGHII R4 2 NGy) (55
o[b -d][1,4]diazepin-2-yl)acetamide (9 : R2 =

C%‘&@%&R%m% glﬂ?éqg%) This compound was prepared, in an

analogous manner as described in Example 1, from (8 : R4 =CH3; R.R =

F), to afford (2a,4a,14ba)-2,2,2-trifluoro-N-(8-fluoro-1,2,3,4
16 xR 2 fardta HhmeiEbere b SriRyied £62- .1;9}1[4b hexahydro-4,10-

s 1.dldiarpriBed 0y Ppsatmidespl dlazepi0 0 BaBlamidti®i Re,=Rd6%:; R, =
%), Data: (m/z) = 408 (M+H)'. Example 26, cis-N-(1,2,3,4, 10,

1 Fr&gaﬁ%ro 10-methyl-8-nitrodibenzol[b,f]pyrido-
[Han]:E&uﬂﬂ;dta:zBpua ﬁqﬂ)rﬁdmetﬂoxyﬂcgmmm:i& R BepcEaC AHHEMRR | from

his a ann
Cr| (r‘lﬁg)](hmfble ’fI’OITE]L %f(g?z qﬁq@g%g%of'%@ %ﬁ-??—ﬂuoro—l,?.ﬁ,é&,-
C|§(Nl4h mahmom@qﬁ@mmmbmmmmmu 4]diazepin-2-

10 b%‘ézﬂ&\ﬂ%' ['liZ ot 313%9'@1% IR = BREORREHIAMIAR (L B2 T §M+H)

H50; 02) (4 %). Data: (mlz) =397 (M+ITf. Example 2
cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-hcxahydro-10-methyl-8-(2-methyl- 20

2higirol- 5@/')eipwpfzbst,]@yoldmlzxdﬂmqlaaa@myﬁgyﬁﬁmmgﬁ yrldo-
R2— COCF3; RR = C2F33N4) To a stirred olutlono Eﬂ%?

R 261 @%@@%}%&&W&%%WS YipmE
Chﬂ[@:&ﬁ»ﬁ@dwﬂl Wi Gecphfhl MyaBeloaoin ranteansrdedtitivad o Exui@(aGerom
3.00 mm reagction m|xt tt 10 150C.ip 2
19 thggmlc%ﬁwave a;rgbl% 1or 5’mc|1r§ut§sW§§ ggéﬁ)ﬂg}e X gf:l érq Wa%yﬂg' del

péréomiég]gymﬂtﬂé Zpid uldﬂaxegaméd']l')ﬁ&a@@myawmrm@afﬂc- |&yer WEHC-HsO;
wzﬁh@ﬁ %\ga}%rﬁ; %FQ{F&NaZSjgﬁl ncentrated under reduced
solid (4

pressure ylel a 8'mg, 43 %). T e crude product (39 mg, 0.088
mmol) was dissolved in 1:1 mixture of DMF : acetone (5 ml) then sodium

bigarhapaiertl 1.4.m8 70,1320l andimeting-ndisls (810 M-8R %3 ethyl-

mmol) were added and the reaction mixture was stirred at ambient

20 e iR fo¥ DHORANS ISR va iHe N diatfatrata e lion © ¢+ R =
MIRCE WRS Waghad,with water, dried

To a stirred solution of (9 : Ry, = COCF;; Rg = CN, Example 3) (100 mg, 0.250 mmol)
in DMF (2.5 ml) was charged sodium azide (195 mg, 3.00 mmol) and ammonium
chloride (160 mg 3.00 mmol). The reaction mixture was heated at 20 Watt to 150°C in
25 the microwave and held for 5 minutes. An acid-base extraction was performed and the
product extracted into EtOAc. The organic layer was washed with water, dried
(Na;SOq) and concentrated under reduced pressure to yield a solid (48 mg, 43 %). The
crude product (39 mg, 0.088 mmol) was dissolved in 1:1 mixture of DMF : acetone (5
ml) then sodium bicarbonate (11.1 mg, 0.132 mmol) and methyl iodide (54.7 mg, 0.880
30 mmol) were added and the reaction mixture was stirred at ambient temperature for 24
hours. EtOAc was then added and the reaction mixture was washed with water, dried

(Na,SOy4) then concentrated under reduced pressure. The crude product was purified by



(Na2S04) then concentrated under reduced pressure. The crude product
was purified by WO 2006/084917 PCT!EP2006/050906 - 26 column

chromat phy over silica to afford cis-2,2,2-trifluoro-N-(1,
8%%”10 -methyl-8-(2-methyl-2H-tetrazol-5 y|)d|benzo[§§fdﬁl]’29)t§|64}lg0996

ﬂpyrldo[l 2-d] [1,4]di- azepin-2-yl)acetamide (9 : R2 = COCF3; Rs =
C2H3N4) (7 mg, 17 %). Data: (m/z) _ 458 (M+FT)+. 5 Example 28,
Cisofu2 - thifbtaseodtaph? , 3v4rl 6illéb-oe xéfoydi raiB2] (hydridhyiraiNe)t,2,3,4,10,14b-

ethyl]-1Q-methyldib bJ -d][1.4 -2-yacet
USRI PRSI s e P
anatpoly Haoctamides Fes®ibeOPOExdapCl8; No fomgol 7R IBBCFEE) =
R« @9%1?3) to afford cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-

hexa dro-8-[(hydroxyimino)ethyl]-10-methyldibenzo[bf]pyrido[1,2-d][1,4]d
5 iazepin- 2-yl)acetamide (9: R2 = COCF3; R8 = C2T44NO) (55 %), Data:

(nﬁﬁmfﬁé?’ (3+H) i amBIgI RS 0-N-(1,2,3,4,10,14b-hexahydro-8-[(hydroxyimino)-
2a,4a,14ba)-N-(7- chloro-1,2,3,4,10,1 b hexahydro -4,10-dimethyl 15

dlb@ﬁgo{ﬁﬂb?)m ibepzaia/ Inuridod bitrally BnctasEne- A arbok? =
andeI RRRGIENCHPHOENO; R4 CHS; R? CI) This compound was

pr %Cr’c'eggxb@] a\g%l% i alrﬁngnr gnsa oegso(l:lrslbrggn}?erEe)t(sa H-'egclz%bsé({ e E%r:lple 18,

10 (Zﬁgﬁﬁl Mbﬂ) H@%@@gkmaﬂg Tidtefiesdabigelt3;2-trifluoro-N-(1,2,3,4,10,14b-
th b n ' -
zo e- ?[ cayr é%nl L?B{%ggﬁ C %H&}%]ﬂ@é%%ﬁﬁ@%gﬁ %ﬁl k%%éb 1n
963 - D ricet{mitd (@ 2B1 =(NAEH:: RocfpleNi0) (55 %). Data: (m/z) = 433 (M+H)".

cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8- nitrodibenzo[bf]pyrido-
[1,2-d][1,4]diazepin-2- y1) -5-methyhsoxazole-4-carboxamide (9

cBommieNGIRe E5-4mboriisCoommddrds! Bflég)alix@?aamﬁdgw 10-dimethy}-

15 ANARAOHS MARIRY BS-FR SH|BREREXIMBIS difianyiix s e-Nedhokamide (9 :
afford CIS N 1,2.3.4, 1()%;'1&4 -hexghydro-10-methyl-8-nitrodibenzo-
ia

[b yr| ?’4?[‘(‘,1 £J-yI)<B-methylisoxazole-4-carboxamide (9 :
RZ‘ElQQmﬁ&EIMQpMd;I D20 (@G Rgod atamian/zy dest3ibdd/inHzengle 5, from
(8 : Ry = CHj; Ry = Cl), to afford (20,40,14ba)-N-(7-chloro-1,2,3,4,10,14b-hexahydro-
4,10-dimethyl-dibenzo[b,flpyrido[1,2-d][1,4]diazepin-2-yl)-3,5-dimethylisoxazole-4~
20 carboxamide (9 : Ry = COCsHgNO; Ry = CHj; Ry = Cl) (15 %). Data: (m/z) = 451

(M+H)".

Example 38, cis-N-(1,2,3,4,10,14b-hexahydro-10-methyi-8-nitrodibenzo[b,fpyrido-

[1,2-d][1,4]diazepin-2-yl)-5-methylisoxazole-4-carboxamide (9 : Ry = COC4HNQO; Ry
25 =NOy)

This compound was prepared, in an analogous manner as described in Example 4, from

(8, Rg = NOy), to afford cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo-

[b,flpyrido[1,2-d][1,4]diazepin-2-y1)-5-methylisoxazole-4-carboxamide (9 : R, = CO-

C4H4NO; Rs = NO,) (27 %). Data: (m/z) = 434 (M+H)".

30
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WO 2006/084917 PCTIEP2006/050906 27 Example 31, cis-N-(1,2,3,4,

10, 14b-hexahydro-10-methyl-8-nitrodibenzolb,f]pyri-

do[1,2-dj[1 4]diazepin-2-yl)-4-methyl-1,2,3-thiadiazo|e-5-carp&x% i :

é)[)&SITsNZS; Rs = N02) This compound was prepared, m%“régl&gﬂg%

analogous manner as described in Exaimple 5, (8 : s Rs = NO2), to afford

cis-N-(-1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo-

[fjprig] 1, 20][1 Ajeiarbpin, L4t 4brhethydi Bitiettijdforet 6 dibeboxi@dipyri-

d ; Z-GOC3H3NZS, Rg.= N (2 O =451 (Mit1=%). -

SRR B A ket (TR,

1906 gk Re F0NSthy - io

di o] ? lda%eRR ) -Areiniel HUQIRARRIMIBRADIRE, (8 -

:%gé%%%aﬁéﬁ%ﬁﬁgﬁ%ﬁnd was prepared, in an_analogous (

mBnrieri9dederiBEarth Exdhblea24(Y: IR hexabysros 19-meshyltd-ifgibenzo-

ﬁigjﬂ- 5&@{;1;}@5}9Exq%m%ml)ﬂy?,&&éétﬁym%21,3-tmadiazoze-5-carboxamide (9:R,
exahydro-l0-methyl-dibepzo[b,fipyrido[1,2-d][1.4]djazepin-2-yl)-2,2,2-triflu

) ngz%%&g T9N(l)-?g@%%%%¥§§“:l}éﬂjl%%% %). Data: (m/7) =

478 (M+$1)+. Example 33

cis-N-[8-(5-efhyl-1,2 4- iazol-3-yl)=1,2 3.4 fexa -10- 10 i

meﬁ%[/ll‘&léen%%{b,ﬁ%ﬁb@%?%—%?ﬁég%%i%)zz%%#gg;gﬁ%r%é%rmdlgahﬂ

(AitRezo{bFPBIB] R5H[CAIBENPOL20)Te2 dtifldreatationdst(: Rrz COCF3;

C%@éé}ﬁﬁlz CN) (391 mg. 0.980 mmoi) and triethylarnine (212 tL, 1.51

mmol) in e anol (5 ml) was charged hydroxylamine hydrochloride (102

mghis avpennd) WebIsEAFeddiGH ARlpgeus e Rud Bt R ErEmifol 2, O

24 hourgJde, repgtionsRiX iy eapyae redued-pLsgkaty RY@RT AP, 18 dlol 14b-
an oil which was dissglved in DCM and washed with H20. The_organics
RSN SN AR BT 200 p eBpioscet

tozyigld @n: @l MO0y, ROSVHING (58U Pand U(@t/63 I=nig 80+ 2yhmol)
was dissolved in toluene (1 ml) then pyridine (23 L, 0.280 mmol) and
propionyl chloride (12.5 L, 0.140 mmol) were added and the reaction

miktamephas bkated-ht-[R0Cefby2! [Poths:attheciehotivh iixduis Mbdexahydro-10-

"SI, S PSR o e v

afffPCEs IN TSI, 2, 4-

oxpdliazal:3y clafich 4t el 4rhexalrydio- 10 methyidibenzab, imgidelhol) and

d][1,4]dia WO 2006/084917 PCf/[EP2006/050906 )
triethylamine (212 pL, 1.51 mmol) in ethanol (5 ml) was charged hydroxylamine
hydrochloride (102 mg, 1.47 mmol) and the reaction mixture was heated to 80°C and
held for 24 hours. The reaction mixture was reduced by rotary evaporation to yield an
oil which was dissolved in DCM and washed with H>O. The organics were then dried
(Na,S04) and concentrated under reduced pressure to yield an oil (420 mg, 100%). The
crude product (31 mg, 0.072 mmol) was dissolved in toluene (1 ml) then pyridine (23
L, 0.280 mmol) and propionyl chloride (12.5 uL, 0.140 mmol) were added and the
reaction mixture was heated at 120°C for 2 hours. The reaction mixture was washed
with water, dried (N2;SOs) then concentrated under reduced pressure. The crude
product was purified by reverse phase HPLC to afford cis-N-[8-(5-ethyl-1,2,4-
oxadiazol-3-y1)-1,2,3,4,10,14b-hexahydro-10-methyldibenzo[b,fipyrido[1,2-d][1,4]dia-



-28 zepin-2-yl]-2,2,2-trifluoroacetamide (9 : R2 = COCF3; Rs =

C41-I15N20) (6 mg, 18 %). Data: (m/z) = 472 (M+H)+, Example 34,

cis-N- 1 2,3,4, 10, 14b-hexahydro-10-methyl-8- nltrodlbenZ(‘):{%E]I ngg'

W[‘i 24 4 alazepln 2-yl)-2-hydroxypropanamide(9:R2=CO @% /050906

=NO2) This compound was prepared, 33 an analogous manner as

described in Example 5, from (8 : Rs = NO2). The isolated compound

Wiy pREDUpf bR anitaeIR sel 100 NaOE A% aji dednd HE %).
ctio xtur red at ambient temperature for 2 hours, Most of

R e DOe by

as refm y under reduced pressure. H20 was then added
io and the product was extracted into DCM. The organics were then

WRshaS i)ié"%s 55%9@ brine anddiied (MRS 0 A e iR QIGRUIRNBES /1p Ipyrido-

concentrated under reducéd’ pressure and the crude product was purifi

5 byledidivirttdiresnEcgrApivsirer ieertgidRrl « Ro = COCszO Rg=NO»)

Cigihl ChrdpduthdOwha Pl %&Byﬁ!{ 9nl QoMY &M&%@%@@&[&HWM@E@%S from
d] 1,4 dlaz |n -2-yl)-2 %ﬂroxypropanamlde (E R2 = COC21-150; Rs

2) 15 Y21 5p sefe @rgpgqu(wp_ﬁljﬁq_n &gpnx&éxggtOH and an 8% solution
CiSf"Né@HhW@e&dadamél xzaaﬁbmn&ﬁbehwxabuﬂwh@maﬁbmd&ame for 2

b ri 1 4]diazepin- 2 2,2-trifluoroacetaniide (
e R R S it SRR S g then s
10 amatbghmg)mamnewas ehasgribk drite XAMPIELS, frgmi(d YR RO GRshdd$with
' R ff rd cis-N-4a-ch 3
R T R S I e s
trmmsg@cméﬁhmer@e RICENCIOGFBUREeS ENCRYRIGIEDae MEAo(#h/Hica to

= 485 dM+H )30, ﬁ@wlﬁ)%@b-hexah dro- IO-methyl -8- mtrodlbenzo[lb pyrido[1,2-
ridin-3-yi)-1,2,3,4, 10 14b-hexahydro-I0-methyl-2-

cis-N-(5-methox

o b RS AR TR TS Lo 2 ORfali0eBing. B 49 %
15 Xapadetdz) R239GRICHES;. Rs = C7N7N202 ) To a stirred solution of (9 :

R2 = COCF3; R3 = CHO02., Example 4) (20 mg, 0.048 mmol) 30 in DCM

(0.5 ml) and DMF (2 drops) was added a solution of oxaiyl chloride (6.8 L,

0.@x8mpieol 3 RENN{G ElidyoBreyteadtin b, aikiudd-vasistidred fandtinddibenzo-
PR SR o . -
CN; Ry =Cl)

20 This compound was prepared, in an analogous manner as described in Example 3, from
(9 : Ry = COCF;3; Rg = Br; Ry = Cl), to afford cis-N-(9-chloro-8-cyano-1,2,3,4,10,14b-
hexahydro-10-methyldibenzo[b,fipyrido[1,2-d][1,4]diazepin-2-y1}-2,2,2-
trifluoroacetamide (9, R, = COCF; Rg = CN Ry = Cl) (60 %). Data: (m/z) = 435
(M-+H)".

25
Example 36, cis-N-(5-methoxypyridin-3-yl)-1,2,3,4,10,14b-hexahydro-10-methyl-2-
(2,2,2-trifluoroacetylamino)dibenzo[b, flpyrido[ 1,2-d][ 1,4]diazepine-8-carboxamide (9
: Ry = COCF3; Ry = C/N/N»O7 )
To a stirred solution of (9 : R, = COCF3; Rg = CHO,, Example 4) (20 mg, 0.048 mmol)
30 in DCM (0.5 ml) and DMF (2 drops) was added a solution of oxalyl chloride (6.8 uL,
0.078 mmol) in DCM (0.5 ml). The reaction mixture was stirred for 1 hour at room

temperature. The solvent was then removed under reduced pressure and the resulting



Wt%g?]oggs&gy and the reaction mixture was allowed to stir at am

10

15

20

25

30

- 29 oil was dissolved in THE (0.5 ml). Triethylamine (7.3 L, 0.052 mmol)
was then added and the reaction mixture was cooled to OC. A solution of
5-amino-2-methoxypyri dine (6.5 mg, 0.052 mmol) in THE i’%%%g?}%%ﬂ”(’
temperature for 20 hours. The reactio%vas quenched by addition of
NaHCO3 solution in H20 and the product was extracted into EtOAc, dried
(NaROdkanekean RIRratsdin deftrlaetst K7es allie. 0 enanstenasotiacdded
\év@?ﬁ\l%% %{W&E@%&%@%%QE ng rs10 g{go% tgf %f-fa%rlgno-z-methoxypyﬁdine
1(2,3 g @ D4D-hewelhn yol rBHFO¢ O thi)l-Ra2rR: R -4ri fled roecty lapohio) dithemnzo was

[b rido- [1.2-d][l.4]ldiazepine-8-carhoxamide (9 :;R2 = F3; =
IR Sor o B BTS2 TR ety o g by
10dditibnhesabldx0: 50 lutodim b a@d 2he predilgbromestyicted into EtOAc, dried
ARl enadb ool bt AP RARCS R BRIBIDINE WRDMified by
C C2F3; 8 _ CT-12N0; R14 = CH3) is This compound was prepared, in
aRoAETog SHEFRIAREIPAY deBcriilerin toxadifedl, sismi-Gmetoxyprsips-vh-
?ig,g;%&%)zxﬁ%mmt | '515é-%)fg}bf;dl@(%l)&%zhﬁ%@{%ﬁ%&ﬁ@&ﬁéﬁﬂ%ﬂﬁiéo-
- -trifluoroacetylamino)dibenzo[h,flpyrido[1,2-d][1, ne-8-carh
e e e S 2 A SR AT o B
= @33) (M35t (e EXample 38, cis-2,2,2-trifluoro-N-[ 1,2,3,4,10,
14b-hexahydro-8-(2-hydroxyacetyl)-
10,14-dimethyldibenzo[b,f]pyrido[1,2-d][1,4]diazepin-2-yl]acetamide (9 :

R%ﬁ&%g CE&?’ ) Rc?s-zl %%ﬂ%i%%@xﬁﬂ{;&g-?@ |PIBM‘:@IJﬂ(?,f,%triﬂuoro_acetyi-

8-C2H30) (660 mg, 1"58'mmol) in dioxane (20 ml) was charged a solution
ofastamitibereRh. fpyrided! Arab-Mdiereips-mpiesanided® 2 Rdrofvidsds; Re =
Thererstien m'gqt@e was heated to 40C for 30 hours. The reaction was
guenched by addition of NaHCO3 solution in H20 and t&%ﬁ oduct w

X S
X PACHO R BN SHRTSEh (12D S8 PRAR R BHIES Afr AESETARA St ?éa*a‘eaé?dla from
N (30 5 e Tha et
silic 0 : = : = I m %). The .
T O SR BB G o e et arde
théh: dissoliRdr) K6 KR g5 500 () AhdDstdignigorméds (MAd)mg,

2.058 mmol) was added portionwise. The reaction mixture was stirred at
ambient temperature for 20 hours. The reaction was quenched by addition

of sample 038 O dode)dsadurrptTER3g08K8bdesahydro-8-(2-hydroxyacetyl)-
10,14-dimethyldibenzo[b,f]pyrido 1,2-d][1,4]diazepin-2-yljacetamide (9 : Ry = CO-
CFs3; Rg = CoH309)
To a stirred solution of (9 : 2-CFs; 8-CoH;0) (660 mg, 1.58 mmol) in dioxane (20 ml)

was charged a solution of bromine (68.4 pL, 1.58 mmol) in EtzO (5 ml) was added
dropwise. The reaction mixture was heated to 40°C for 30 hours. The reaction was
quenched by addition of NaHCO; solution in H,O and the product was extracted into
EtOAc, dried (NaySO4) and concentrated under reduced pressure. The crude product
was purified by column chromatography on silica to afford (9 : Ry = COCF;; Rg =
C,H,BrO) (350 mg, 45 %). The product (9 : Ry = COCF3; Ry = CHpBrO) (170 mg,
0.343 mmol) was then dissolved in EtOH/H,O (85:15) (20 ml) and sodium formate
(140 mg, 2.058 mmol) was added portionwise. The reaction mixture was stirred at

ambient temperature for 20 hours. The reaction was quenched by addition of NaHCOs



30 solution in H20 and the product was extracted into EtOA.c, dried
(Na2S04) and concentrated under reduced pressure. The crude product

) ified by reverse phase HPLC to afford PCT/EP2006/050906
W\ggﬁiﬁg{%ﬁluorow-n,z,3,4, 10,]4b-hexahydro-8-(2-hydroxyacetyl)-

10,14-dimethyldibenzolb,flpyrido[1,2=d}1 4]diazepin-2-yl]acetamide (9 :
R2 = CO- 5 CF3i R5 = C2H302) (46 mg, 31 %). Data: (m/z) = 434
(IebhitdgT . iE xHpGplen8otheipto@y8t 4wk, extracted into EtOAc, dried (NaySOs) and

13’9139%%%?3%1]& 1%?%%\6' ?H%Psﬁ{ﬁ@)’ kﬁé%@ﬁflﬁh{ﬂﬁ%as purified by reverse 2hase

acety e%z pyrido 1,2-3(1[1,4]diazeplne-8-carboxarn|de (9:
=HFDEr®; aford ciardunanifvornididdmpdetiHe \ihshpraidiogd it Ayydroxyacetyl)-

am@!@%ﬂﬁaazm@én%[ggﬁgmﬁx in.Epample-36in 1omdRiaRais @OCKS= CO-
R8 = CHOZ, xar}zlfle 4), to afford cis- 1,2,3,4,10,14b-hexa-

5 hdie ReomrhethylN8fy133-0) DstfrifitbrbacéitMint) dibenzob, fipyrido[

1,2-d] [I,- 4]diazepine-8-carboxamidc (9 : R2 = COCF3; R8 = C41I8NO)

(27 %). Data; (mlz). (M+H) .. 15 Example 40, cis:2,2,2-triflugro-N-|
1, %}%’I}%’l *h e%ghl yﬁéﬁg@n%ﬁ;‘}%_ I %(_%“rﬁé%ﬁmefhyi%prbpyf—g-Lta,?,ﬂnllﬂuom—
oxyangthyinb)dileoxaltifpetidey)dHin 28 oo LA bdkamide (9 : Ry = COCF3;
[1 4]gi%z [ns2-yl]lacetamide (9: R2 = COCF3; R8 = C4H5N202) To a
stirfed Soltition of (9 : R2=COCF3; R8 = CN) (391 mg, 0.980 mmol) and

10 20T hiietioytmoiing WB2pppated litranomate sea ARATECH S \JassBhed Ja d-xample 36,
h%ﬂ%@aﬁwf: kygrgshiR[idedie? mgarkAid MR .aRftiR IEABtNN0, 14b-hexa-

as

mixture w eated to 80C and held for 24 hours. The reaction mjxture
whEdedlRa By R ApGratio Rt TergetH2BIANM WAl diBYpRRId A dll -
Deiapgivieshedonithid2® The orgaues, Rere theRMopd Va2 Sad) ant) =

concentrated under reduced pressure to yield an oil (420 mg, 100%). The
25t BPbduct (60 mg, 0.140 mmol) was dissolved in pyridine (1 ml)
15 and methoxyacetyl chloride (25.5 p1, 0.280 mmol) was added then the

ti i { t refl ; [ '
R R R s T Bt

redupectit sautemHazs el Hbencdsisoié -6 didirserphasdlaceiamide

HP&%O__B\E@&CJ%%@&%N&J@F -N-[1,2,3,4,10,]4b-hexahydro-10 30
methyl-8-(5-methoxymethyl-1,2,4-oxadiazol-3-y1)dibenzolb,flp rido[1,2-dlg

1. TR eiaeceirice fo TREQCEDRFS: KB GAL 1S b5 15me) and
20 18¥ethblatainem(z)2 1488 @+hhibl) in ethanol (5 ml) was charged hydroxylamine
hydrochloride (102 mg, 1.47 mmol) and the reaction mixture was heated to 80°C and
held for 24 hours. The reaction mixture was reduced by rotary evaporation to yield an
oil which was dissolved in DCM and washed with H,O. The organics were then dried
(N2,804) and concentrated under reduced pressure to yield an oil (420 mg, 100%}). The
25 crude product (60 mg, 0.140 mmol) was dissolved in pyridine (1 ml) and
methoxyacetyl chloride (25.5 uL, 0.280 mmol) was added then the reaction mixture
was heated at reflux for 3 hours. The reaction mixture was washed with water, dried
(Na,S04) then concentrated under reduced pressure. The crude product was purified
by reverse phase HPLC to afford cis-2,2,2-trifluoro-N-[1,2,3,4,10,14b-hexahydro-10-
30 methyl-8-(5-methoxymethyl-1,2,4-oxadiazol-3-yl)dibenzo[b, fIpyrido[1,2-d][1,4]diaze-
pin-2-yljacetamide (9 : R, = COCF3; Rg = C4HsN»O») (12 mg, 18%). Data: (m/z) =

488 (M+H)",



WO 2006/084917 PCT/EP2006/050906 - 31 Example 41,
cis-2,2,2-trifluoro-N-[1,2,3,4, 10, 14b-hexahydro-10-methyl-8-(3-meth-
r|d|n 5-yl)dibenzo[bf]pyrido{l,2-d][1,4]diazepin-2- yI]ac ide (9 .
}P%{'} 3 R8 = C6H6NO) This compound was prepared’gal EPZO&/OSM%

analogous manner as described for 123 frem (9 : R,- 5 = COCF3; R8 Br),
to afford cis-2,2,2-trifluoro-N-[].,2,3,4,10,14b-hexahydro-10-
nMetaytfe34nethnxy; mridﬂmyﬁ-w)@mmquﬂpyrmmm-memyl -8-(3-meth-

[éa% d}lﬁ.{?}%ﬁ)ln Zggé%ﬂe;tﬁg)% QOB%{%[?%%@Z 6H6NC3% 158§ %). R, =

14obExAye GHNEthyl-8-nitro-diibenzo- io ’ o
Mﬂw&&%@%@%&gfs@'%@%&@8&%@9&@9@&%%&%&3 From (9 : Ry

COCE3; CN) This compound was prepared, in an

5 amalo§éts;ninimeBaks d‘és@;ﬁ%@d HFExaiBiBuredi 133,50 ¢hoerapydro-10-

RiR Ay sithalexd-sisinel 8- @ﬂﬁh}c% %ﬁin XEAYHELeA B 2-y1]acet-
meth -8-nitro- dlbenz ﬂpyrldzkb é lazepin- 2 2 2,2-trifluoroace
(8 : 5 ~ROClsBeE S RNONG2 /R Prta: é‘R{ﬂm P B (miz) =

446 (M+H)1 Example 43,

ci {brom 3,4,10,14 net Idi o R8
i{ﬁ%do Zcﬁ]?i]{’ﬁ?zd' %Pﬁaeﬁi'r’% 2 yﬁﬁz Zlg%trl uo%ace ami hIY?QQ -dibenzo-
10 COZp3rilef R3] H BlikedisTN)-202 THisftonpciadidatdprdhare COCEN Rs =
a gpus_manner as described in Example 3, from (9 : R2 = COCF3; R
4% 0 afford cis-N-(8,13-dibromo-1,2,3,4,10,14b-hexahydro-
10Chis-etimpeapitivrsmzeperyidal pRalEp s ehanressias Zigayribed ntHnamida e from

tapgidey (L CF3iR5#
%(/92') ‘i}2(54 g?h%FHgli%S g)lg rr;cﬁ éﬁ?ofé]&s‘l\ﬁ(}ﬂ%ncpw ﬁ%l%iﬂl@%&ahydro 10-

c.mﬂpﬂﬁ Blﬂoré“l%%féﬁ@w&%f1%341%141191‘3@%%%%)42%)26%%‘?%“@‘%1% ©

15 [b;iffpyrdelti2 @l LA diazepa-CNy FnethanesufiangrideldQviRE =
S(0)2CHS; Its = 4- C<H4N) To a stirred solution of (8 ; R8 = 4- C5H4N)

(200 mg, 0.54 mmol) in dichloromethane (10 ml) was added triethylamine
(8E%Hn)pmd4$;eﬂimNe@,ﬂﬁkﬁih§dnido]rjﬁ,é B Yb3exagidtaihinpptianethyldibenzo-
d ng the |t|%%Te agtion en
gﬁ S rr’e(?ghb (r{fc,a% Ambie ﬁ%%élﬁlgture rea@jorclji was%%%% Re
q@n&hed WitRwateNand washed with saturated aqueous sodium

20 hyﬁﬁﬁ%?n%@[ﬁﬁ%?p%&%@@g an analogous manner as described in Example 3, from
(9 : Ry = COCF;; Ry = CN) to afford cis-N-(8,13-dibromo-1,2,3,4,10,14b-hexahydro-
10, 14~dimethyldibenzo[b, fpyrido[1,2-d][ 1 ,4]diazepin-2-y1)-2,2,2-trifluoroacetamide (9
: Ry = COCF3; Rg = Br; Ry3 = Br; Ry = CN) (33 %). Data: (m/z) = 548 (M+H)".

25  Example 44, cis-N-[1,2,3,4,10,14b-hexahydro-10-methyl-8-(pyridin-4-yl)-dibenzo-
[6,Apyrido[1,2-d][1,4]diazepin-2-yl}-methanesulfonamide (9 : Ry = S(0),CHs; Rg = 4~
CsHuN)

To a stirred solution of (8 ; Rg = 4-CsHyN) (200 mg, 0.54 mmol) in dichloromethane
(10 ml) was added triethylamine (81 uL) and methanesulphonylchloride (45 pL),

30 maintaining the temperature at 0°C during the course of the addition. The reaction

mixture was then stirred 2hours at ambient temperature. The reaction was quenched

with water and washed with saturated aqueous sodium hydrogen carbonate, brine and
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sulphate. The reaction mixture was concentrated under reduced pressure

w%r}%ot 8 de product was purified by column chromatograg@hﬁpzﬁygﬁ%&ﬁ
affor
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cis-N-[ 1,2,3,4,10, 14b-hexahydro-10-methyl-8-(pyridin-4-yl)-dibenzo
[b, flpyrido- [1,2-][1,4]diazepin-2-yl)-méthanesulfonamide (9 : R2 =
S(0)2C113; R8 = 4-C5H4N) s (160 mg, 66 %). Data: (m/z) = 449 (M+H)-.
Eduden phecd Biagnesium sulphate. The reaction mixture was concentrated under reduced

cis=N-(l ,14h-h -10- Vi-8- o) idg- s
B A e P o (G Pt s o
Nefraiisey-Hs2:3. €N) kdbhszekyidred Sonstiofr &f(pyridin-4-yl)-dibenzo[b,/jpyrido-
Cig-DlfBCYRO=hid. 3. g1k hddBrbauayeiRel ymethIdienzor,; Ry = 4-CsHUN
[klltf1 yﬁ&ﬁg&d %é%cgl}g‘ze%ﬁﬂrll-z- zﬁ,z g-trifl%oroa?cetamide (93 :%282 - )
8108 %) CA4BE Y 161 5{3 i EtOH (72 ml) was added 2N
NaOH (19.2 ml). The reaction mixture was stirred overnight at ambient
temperature, the eactio ixture was poured into water.and .
HEATHEF i BT T B (o e L heprice-
satraid, dfidiezapier? dripti (haRS OUnethoxyoree(firlted dided(Mxi(dée Rs =
pl\rs?ﬁ?ure to afford crude (8: R5 = CN) (3.04 g, 92 %). Data: (in/7) = 305
(M

1) To a stirred solution of (8: RK = CN) (200 mg, 0.658 mmol) in
EfoAT (8rred) sohicadof disrNaldstrnerhddet. 6.3 dtivkereahydraré 8apethyldibenzo-

trighipramstnyichioraarnaia.- 09¢i8r 20 lnfhl St amphiad 16 FeREUOROCE;; R; =

mixturé was stirred at reflux for’2 hours. The reaction mixture was filtered

obNdic4ite End%dremmbaieFiidbetedtlestrpraddad <t Mok (rmds: The

53%6@;?9@ ﬁ@sﬂg@nsad MI @eﬁglg @N)iﬁ%lanz mﬁtﬂﬂ{%a%ﬂ)@é%@i e/ Zeaction
_(M+H)'. To a stirred solution of (8; (NHR2 = Rs.= CN) (54

0 TEFHGIE iH‘]:“f@SiAB“%QV@[‘@rnﬁﬁméﬁﬁ‘gdvé‘f}é’\é%ﬁéﬁ‘o?he brebic e was

N ytlisa ety Hydyo sydansine dwdl tooldotide BRNANaBOY7 amimaheithiated under

triethylamine (23.7 p1..0.197 mmgol ) in_| G mD.khe yeactio 7 =

e o i ST B0 P ) = 305

exXivad®d with EtOAc. The organic layer was washed with H20 and
saturated brine, then dried (Na2S04) and concentrated under reduced

préegusstshsrivdamef (diiksanidmb: RP-maPESNIIOMEHRAS E /) was

(523 d0W s, BetalPthc RAIRIHINOZAcTiviPedt (MdroD . MCZIHNHRBA B Ehloroformate (94.8

PCT!PP20061050906 i _ , .
pl, 0.197 mmol). The reaction mixture was stirred at reflux for 2 hours. The reaction

mixture was filtered over dicalite and concentrated under reduced pressure to afford
crude (8: isocyanate on position 2 (NCO), Rg = CN) (217 mg, 100 %). Data: (m/z) =
331 (M+H)'

To a stirred solution of (8: (NHR2 = NCQ, Rz = CN) (54 mg, 0.164 mmol) in EtOAc
(10 ml) was added a solution of N,O-dimethylhydroxylamine hydrochloride (80 mg,
0.197 mmol) with triethylamine (23.7 pl, 0.197 mmol ) in EtOAc (5 ml). The reaction
mixture was stirred at 50 °C for 2 days and then poured in water and extracted with
EtOAc. The organic layer was washed with HoO and saturated brine, then dried
(N2,S04) and concentrated under reduced pressure to afford after purification (9: R, =
CON(Me)OMe, Rg=CN) (5.9 mg, 9.2 %). Data: (m/z) = 392 (M+H)".
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- 33 Example 46 Glucocorticoid receptor binding activity The affinity of
compounds was tested using a Glucocorticoid Receptor Competitor 5
Assay kit (PanVera). Components of the kit were thawed from -
épﬂ%%(%one GS 1, recombinant human-GR (GR)) or at %&Tﬁ&g&g&”%
temperature (GR screening buffer, stéilising peptide and DTT). 10mM
test compounds were manually diluted to 20M then serially diluted to a
final concentration range of 10M to 0.1nM using the BioMek 2000
(Beckman-Coulter) into a black walled 384 welled plate (Matrix to
technologies). In the following order: fluormone GS1 (InM final
cEreaiiaie )iz cldtrditralbyel biskalsitgithe buffer control wells, GR
(4nM final concentration) is added to all wells except minimum and buffer

cameAARINS, CoPRBBIUISENY Ah 45518 it atoHySReaEise i 1 & freBiRs Srgmpetitor
G;§§s§p niopmiaieRMy. bufighiemsddedite 3% wells daknatlumemtigh ice
a

The plate is covered and incubated at room 15 temperature with agitation

fOF S TRPRASS IRESAABEWERYPIRSAR Sy kre A seterionry e (OR screening
flyarescensaARlapSA I HRIA0TD) Moaas The MilliRuatiovieeaetadte fantd to

cps readings obtained in parallel and perpendicular mode. The percent .

RS R cERED e AR CoRi i L vine he
da@xeMekp2ote @evesplafiadien)ldwnting tihéack C8didd B84 aleliateplatchi§vatrix
is.cgmpared.to,the known stan ( 1(3)20,1 Lo
RS o SRR S Pl A (i, el concentrron) i
(GASN®. 2139085 07p)nE OS Ouifateentio). villsoffib dhrslane raprHatation) is
hayadinging JRINUSs s mintiul- SeHIpis 465HiIcHeNg! EERRaNSEON final

vitro 25 To quantify the ability of compounds to inhibit inflammatory gene

eXORSSBIBRINN Vit §9dek o Aesrmeo b GARIEh B e valyatdef i tieadded to all

hupeas &elblined) 23uhat yragepiabihdrpnsieaedodtbdufiBincubated at room
recombinant GR DNA. U20S cells were stjimulated with TNFa and IEN

y .
wiRER LS (8 1R AR HOR PO P S 1R U8 LR PSR (BB By Analyst
MEPFE liwasdteaetite gpondicenty madie usedof The dfitiitAumanidvi@Rulated from
antibodi%§ onebgo lapeled w{

the.fluores donor Eyropium, the
O A 8 s B Rt RS R i gt te
Séoretiohgafdi€ Pelcirlaterp ef vathoscw 20810 0dqse response curves plotted
P%Téﬁf’g%?%%g%ﬁ R AUAHIE S Ry e AN NG SMIS8Mrd (118,17B)-
wave er? t eo B 4 GeG%anqu\%Een Europxlgfar%%s ¢ wd (115,175)
11-(1,3-benzodioxol-5-y1)-17-hydroxy-17-(1-propynyl)estra-4,9-dien-3-one (CAS No.
189035-07-2), ECso = 10*M ). All compounds exemplified have binding activities <

2x 10°8ML

Example 47 Functional responses in vitro

To quantify the ability of compounds to inhibit inflammatory gene expression in vitro,
responses of compounds were evaluated in the human cell line U20S that was stably
transfected with human recombinant GR DNA. U20S cells were stimulated with TNFa.
and IFNvy which leads to the secretion of MCP-1 in the supernatant. Secretion of MCP-
1 was quantified indirectly by the use of two anti-human-MCP-1 antibodies, one
labeled with the fluorescent donor Europium, the second one labeled with the

fluorescent acceptor Allophycocyanin (APC). Secretion of MCP-1 in supernatant is



excitated at 340 nm. The ability of compounds (prednisolone or
compounds according to formula 1) to inhibit MCP-1 expression was
uantified and ECSO0 values were calculated. Examples 1 d@fp%(g{pgg%

W f%ﬁ/sﬁﬁowed an ECsa of 0.2-2 nM whereas the 5 value foun
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prednisolone was 2 nM. Example 48 Arti-inflammatory activity in vivo The
potency of compounds to inhibit inflammation was quantified in a model in

mqumimmwmesmehhmmpmysmﬁmﬂemsgsmymmwn is

SR M TR R e

tr@atibd_mpa vI/)thoo B CPS. emnsp@unWQS(mmﬁgﬂoﬂ@doE@m%W@’em
agoareling te fonmiday) yvere fpsesl 1avsiamicrlyRyERIDeF @AM whereas the

subcutaneous administration at | hour before the induction with LPS. 1'h
hueies fuad friadrisaione @i miWas collected and mice were 15

sacrificed. TNFa levels in serum were quantified using a commercially
available Elisa- kit according to the descriptions of the supplier. Both
pmm@ﬁmmﬂmn@mﬁéﬂﬁ@% B/AEsRding to examples 2-7, 9 and 31,

e-depende t inhibite SO 05 20m S com d.to
0 Oﬁgeasﬁlso(fon é ngamlqlt %r%c u%n ?ﬁ n %\?olﬁhg{el i which
aHPH‘f? dv%n%a@ﬁd@% |Haﬂmlafﬂqﬂbrg%%élt@%mtaléf‘éma@wwpﬁfects were
IJashamed Akthibisionadal s e dDTNFOréfRaiyét & RIENckldbhdd Bfection
83/ HRRHRY 7 b, D H3iogme ?@zpa'mﬁe@a&&ycsé%@mmw%a&% LPS.
boosted 5 ter 3 %gég\%ggg with Collagen. , Arthritis, is score ngl dosed
960 ArthiritSs 8‘{“85'[ R %5 wee Ei ﬁ%e 08¢
pr%ﬁt@@q@he by P OFls A ceRReliRNe Fo rRATIEIS EatiRer 6fra yhgpr before the
suhusaneaisly Phel th arapentia gl aliubliernsdiuelywireatiteert with mice were

P s%ggﬁc%l&’ & SR Q&ﬁrﬂ%&@dﬁﬂgntt@ﬁf&f ﬁyﬁll% L &ithelRsal! Y ailable Elisa-

cutanequsly starts before the o set of arthritis_(the semi th eutlc
m%laaycmmh%é%&%aﬂetﬁs helhastiel S%n#%?#‘er%{s@e}ﬁ b, well
fuctmepaiede lapuentofartmitsiés 2cbrécng bbav\dgweﬁhngnsesﬂ}tlmh@aed TNFo
weels\ftes-30veeks, diempir8as UficRA praiass@f) compounds to inhibit
arthritis is quantified as the ability to inhibit paw swelling. Both
prednisolone as well as the examples (examples 2-5) tested (at a dose of

%I; }%%E(engk tgg%g%% tOﬁSl%anlcantlylnhlblt arthritis. 35 Claims

The ability of compounds to inhibit arthritis was tested in a Collagen type II-Induced
Arthritis model in mice (D.E. Trentham et al. J Exp Med 146; 857-868 (1977)). In this
model male Dba/l mice were immunized and boosted (after 3 weeks) with Collagen.
Arthritis is scored as swelling of paws. Mice that develop arthritis are treated for 3
weeks either with prednisolone or compounds according to formula I, either orally or
subcutaneously (the therapeutic model). Alternatively, treatment with prednisolone or
compounds according to formula I, either orally or subcutaneously starts before the
onset of arthritis (the semi-therapeutic model). In both the therapeutic as well as the
semi-therapeutic model, further development of arthritis is scored as paw swelling 3
times a week. After 3 weeks, mice are sacrificed. Potency of compounds to inhibit
arthritis is quantified as the ability to inhibit paw swelling. Both prednisolone as well
as the examples (examples 2-5) tested (at a dose of 10 or 20 mg/kg) are able to
significantly inhibit arthritis.
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1. A compound according to general formula I: R9 R11 Rio RP R;2 ire 9\
1010a 12 19aftZz5e 14a_~R13R5kia Ra~4 R+ \2// Ra~H-R25
Formula | or a pharmaceutically acceptable salt thereof, wherein Rl is H
or (1-4C)alkyl; R, is -C(O)R1s or -S(0)2R1s; Rs s H, (1-4C)alkyl or
@Rilgs 10 R4 is H, (I- 4C)a|ky| or -OR16; R6is H, -C(H)NOR16; R,, is Fl,
alogen,or c R Is (1-6C)alk 1@ Eﬁ) nyl or (2-6C)alkynyl, all
lEhree oﬁtﬁﬂ‘i‘/w Blgﬁ?ﬁfl ﬁeéef\irl r NH2; 15 or R7 is
-C(H)NOR16, -OR16, -C(O)OR16 or -C(O)R16; Rg is H, cyano, halogen
or nitro; orRs is (1-6C) alkyl, (256C)alkenyl; (2-6C)allcynyl or -0(1
-GC)atkyI all optlonallyR bstituted V\);lth amij oxyl or halogen; or R5
itutee , halogen, (1-4C)alkyl, (I

R3 N——R2

Formula I
or a pharmaceutically acceptable salt thereof, wherein

Ry 1s H or (1-4C)alkyl;

Rz 15 -C(O)Rys or -S(O)R 55

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

Ry is H, (1-4C)alkyl or -OR¢;

Re is H, -C(H)NOR j¢;

Ry is H, halogen or cyano; »

or Ry is (1-6C)alkyl, (2-6C)alkeny! or (2-6C)alkynyl, all three optionally
substituted with OH, halogen or NHj;

or Ry is -C(H)NOR ¢, -OR 16, -C(O)OR 4 or ~C(O)R}6;

Rg ’is H, cyano, halogen or nitro;

or Ry is (1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl or ~O(1—6C)a11<y1, all
optionally substituted with amino, hydroxyl or halogen;

or ‘Rg is (hetero)aryl, optionally substituted with cyano, halogen, (1-4C)alkyl, (1
4C)alkoxy or (1-4C)alkoxy(1-4C)alkyl;

or Rg is-C(H)NOR6-C(O)NHR 7, -C(O)Ry3, -C(O)OR 19, -NHC(O)Ryg,-
NHS(O),R,; or -C(1-4C)alkyINORy;;

Ry 1s H, halogen, cyano or (1-4C)alkyl optionally substituted with halogen
Rio 1s H or (1-4C)alkyl;

Ry is H; ,

Ryz is H, cyano or (1-4C)alkyl;
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R10 is H or (1-4C)alkyl; 25 Rjj is 1-1; R12 is H, cyano or (1-4C)alkyl; 36
R13 is H. (1-4C)alkyl, halogen or formyl; R14 is H, halogen, cyano,
(1-4C)alkyl, (2-6C)alkenyl, C(O)R21 or (hetero)aryl; R15is H; or R15is
(1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, -O(2-6C)alkyi, -0(2 5 6C)allcenyl
or -O(2{Q@)@ﬂgﬂy&@ﬁlﬁp&i%ﬁj@eﬁuﬂ%ﬁﬁgq with one or more OH,

e STl e B IRILR g v
NH2, (&)¢{lis4C)alkvlanv.no, (1-4C)allcyl(1-4C)alkoxyamine, (1- 10
4C)alkylthio(1- 1- | - - i

st (O L A e R B STty

or (3-66§opbieatkyl: €? RILislad)alkybbptidhaiiybsttyedutathwith or more OH,

halogegégrgggz}j%@g; H%)c@fé% tionally substituted with halogen,
(1-4C)alkylor (1- 15 4C€§alkoxy. ib is H, NH2 CéL('?ZRm or-S(1-4C)alkyl;

or R.i 8¥s s ihalRyn) SpticaiRnalib st v H, ndiogksylopelpgan. cyano.

Rig i§ Hiero(dré@ialcyl, optionally substituted vv_ith OH or ha!ogen, a_nd

SR S R

(1-4C)alkgidiyhialogeACuIRAD IS (36E)ySInAIY) (B alkoxy

N2, N L RGO I gt B Lo Mot Rebnien ) et

(I-6C)alRyt.i2 HT he-40)alsoundaccofdiayctoadialin 1 wherein R7 is H or

halogen, ok OR16..38 comBnuid Aeeicin (e /aimad:2 wherein R7

is H. 4. The compound &according to claims 1-3 wherein Rio is [neth){l. o
or Ry7is (hetero)aryl, optionally substituted with halogen, (1-4C)alkyl or (1

4C)alkoxy.

Rig is H, NH;, -C(O)Ry; or-S(1-4C)alkyl;

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

Ryo is H or (1-6C)alkyl, optionally substituted with OH or halogen, and

Ry is H, (1-6C)alkyl or (2-6C)alkenyl, both optionally substituted with halogen,

-O(1-6C)alkyl, or (hetero)aryl, optionally substituted with (1-4C)alkyl or

halogen;

or Ry is (3-6C)cycloalkyl; (1-6C)alkoxy; (1-6C)alkenyloxy or (hetero)aryl,

optionally substituted with (1-4C)alkyl), NH,, -NH(1-6C)alkyl or-

NH(hetero)aryl;

each Ry; independently is H or (1-6C)alkyl.

The compound according to claim 1 wherein Ry is H or halogen or ORys.

The compound according to claims 1-2 wherein R is H.

The compound according to claims 1-3 wherein Ryo is methyl.

S

The compound according to claims 1-4 wherein each Rys is independently H or
(1-6C)alkyl.

6. The compounds according to claims 1-5 wherein R; is C(O)Rys.
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5. The compound according to claims 1-4 wherein each R16 is -
independently Hor 30 (1-6C)alkyl. 6. The compounds according to claims
1-5 wherein R2 is C(O)R15. 37 7. The compound according to claims 1-6
wherein Rj9 is (1-4C)alkyl, optionally substituted with halogen. 8. The
compound according to claim 7 wherein R15 is trifluoromethyl, 5 9. The

ompaund according to claims 1-8 wherein each Rat is independently (1-
O FO PRI ROHREAL ECHNIG 1 AR 1 VA FI e pporally
halogesubsyana] nitto haId@)R, 8, or -NHC(O)R20; or R8 is (hetero)aryl,

ptionally substituted with cyano,,(1-4C)alk 1
SR i e IR Tk L ST
2laims T wérepeinR Re iy tnd aipysithdl oheiers. cach Rnelcoidgrsndensy (1-

anyong gf.glaims 1-11 for use in therapy. 13. Use of the compound of
claims I-11 or a pharmaceutically acceptable salt or solvate thereof for

tRe mahbisemrs wrhasrsasiagietssrpAte R TR Rded OF- 15 esduaiag, nitro.
the glucpogrticaid neerniorl4. Use of the compound of claims 1-11 or a

pharmaceutijcally acceptable salt or solvate thereof for the manufacture of
a medi%%ﬁe‘ﬁ D AT I R A BTG A A I%ﬂ%‘&f%’?ﬁ’o@ﬁ%ﬁﬁyﬁg{Use
of the camlotind Gf-¢@jnisoksidl aCaapihdrondesuticatlyl icceptable salt or

?. SOIVI’;‘I%? ct:grenlﬁlc?l{r{cg %tﬁ%%rg}faln%ac(féﬁ%es %gé?glicﬁn%nlt{mctgxelg ig I‘ll% | or nitro.
rhéumatology, hematology, mology, dermato og)§, gastro-enterology,

éAdocrifslegynesaroidgyomeepiutaiogyl-11 for use in therapy.

13.  Use of the compound of claims 1-11 or a pharmaceutically acceptable salt or
solvate thereof for the manufacture of a medicament for patients in need of
modulating the glucocorticoid receptor.

14.  Use of the compound of claims 1-11 or a pharmaceutically acceptable salt or
solvate thereof for the manufacture of a medicament to treat immunological and
inflammatory diseases.

15, Use of the compound of claims 1-11 or a pharmaceutically acceptable salt or
solvate thereof for the manufacture of a medicament in the field of
rheumatology, hematology, pulmology, dermatology, gastro-enterology,

endocrinology, neurology or nephrology.



