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LL 

N. V. ORGANON, a los doctores GERMAN CAVELIER GONZALO PER-
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Dadó v firmado el da 5 dØ oviebre de1986, en Arnhem. 

’- IJ N. V. Organon S - 
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Poderdante: N.V. ORGANON  

Poder conerido ci: O5-41-86  

Yo, GERMAN CAVELIER, obrando on mi calidad de apoderado �4  principal del podrdante - arriba mØncionadO, atentamente 

manifiesto a Usted que sustituyo el poder que me ha sido 

conferido en la persona del doctor EMILIO FERRERO, Abogado con 

Tarjeta Proesional No. 31929,, con todas. las facultades que Inc 

fueron confericas. - 

Hago la anterior sustitución coforme Æl rtIculo 66 del 

Código de Procedimiento Civil ya que los. otros austitutos 

faltan en este momento. S 

Seæor Jefe., S 

� 

GERMAN CAVELIER 
- 

T.P.A. No. 832 

C.C. No. 2.877.924 de Bogota 

COMO 4OT4 s 
r 

(T 
:: 

.-n 
mu Acepto: 

.. S 
BCOT(. HAUc A 

EL O9 

1

JNAi1. 
:: .  R,AVITA 

4 

’ JL 
EMILIO FERRERO 

T.P.A. N2 31.929 L 

TAh 

CC. No. 438.01fl10 usaquØn 
� . 

- �S 

I S 

S� �*j - 
A 

S S 2e-780--2 
S S * 

S - �- - N IT. 860.041.367-3  
S - . 



0’ 
I 



(12) INTERNATIONAL APPUCA11OI PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property Organization 
International Bureau 4) 

(43) International Publication Date PCT (10) International Publication Number 
17 August 2006 (17.08.2006) WO 20061084917 Al 

(51) InternatIonal Patent Classilicatlon: / N.y. Organon, P.O. Box 20, NL-5340 BH Oss (NL). 
C07D 471/04(2006.01) A6IP 29/00(2006.01) BULIbLAN RogIez Christian [NL/NL]V. Organon, 
A61K31/551 (2006.01) /P.O. Box 20, NL-5340 BH 0cc (ML). MAN, Addanus 

l’efrus Antonlus ENL/NLJ; N.V.Oianon, P.O. Box (21) International Application Number. 
PCIYEP2006/050906 

20, NL-5340 BH Oss (NL). CONTI, Paolo, Giovanni, 
Martino [IT/NL); N.V. Organon, P.O. Box 20, NL-5340 

(22) international Filing Date: BH Oss (ML). LUSRER Scott, James [GB/MU; N.V. 
14 February 2006 (14.02.2006) Organon, P.O. Box 20, NL-5340H Oss (ML). DOUTER, 

Willem, Hendrlk, Abraham [NL/NL]; N.V. Organon, 
(25) Filing Language: English P.O. Box 20, NL-5340 Eli Oss (ML). 
(26) Publication Language English (74) Agent: VAN WEZENBERK, P., M., G., F.; P.O. Box 20, 

(30) Priority Data: NL-5340 BH Oss (NL). 

05101086.6 14 February 2005 (14.02.2005) HP (81) Designated States (unless otherwise indicate4 for every 
kind of national protection available): All, AG, AL, AM, 

(71) Applicant (for all designated States except 08)1 AEZO AT, AU, AZ, BA, BB, BO, BR, BW, BY, BZ CA, cli, cM, 
NOBBLN.V. [NL/ML];Velperweg76,NL-6824BMAxn- 

co, CR. Cu, CZ, DE, DK, DM, DZ, BC, ES, EG, ES, Fl, 
hem ()� GB, GD, GB, Gil, GM, HR. 1115, ID, IL, IN, IS, .11’, KS, 

= (72) Inventors; and Ka, KM, KN KP, KR, KZ, LC, pi, LR, LS, LT, LU, LV, 

.=
 (75) Inventors/Applicants (for US only): pjgi., Rar/ LY, MA, MD, MG, MI MN, MV MX, MZ, NA, NO, ML 

=_ [DE/MU]; N.V. Organon, P.O. Box 20, NL-5340 BH NO, NZ, OM, PG, PB, PL, PT, RO, RU, SC, SD, SE, SO, 

- 0cc (ML). ZAMAN, Guido, Jenny, Rudolf’fNL/NL}; 5K, SL, SM, SY, TI, TM, TN, TR, TI; TZ, UA,1JG, US, 

- N.y. Orgaion, P.O. Box 20, NL-5340H Oss liZ VC, VN, YU, ZA, ZM, Z% 

= RERMEENS, Pedro, Harold, Han [NIINL]; N.V. (84) Designated States (unless otherwise lndlcate4 for every 
Organon, P.O. Box 20, NL-534013H Oss N$JANS, kind of regional protection available): ARIPO (BW, OH, 

= Christlaan, Gerardus, Johannes, Maria fNL/NL]; GM, KB, LS, M MZ, NA, $D, SL, SZ, IZ,UG, ZM, 

[Coniinued on next page] 

= (54) Title: NON STEROIDAL GLUCOCORTICOB) RECEPTOR MODULATORS 

= 

(57) Abstract: The present invention relates to compounds having 
general Formula (1) or a pharmaceutically acceptable salt theruot In 
this formula R1 is H or (1-4C)alkyl; R2 is -C(0)R15 or -S(0)2R; R3 

as
 

R11 is H, (14C)aikyl or -OR; R5 is H, (1-4C)alkyl or -OR16; R5 is H or 
R8 / R12 -C(H)NOR16; R7 is H or halogen, cyano; (1-6C)alkyl, (2-6C)alkenyl 

or (2- 6C)alkynyl, all three optionally substituted with OH, halogen 
N 

11 10 12 or NH2 ;-C(li)N0R16, - OR16, -C(0)R, or -C(0)0R16; R5 Is H, 
=109 

 
13 cyano, halogen, nitro; (1-6C) alkyl, (2- 6C)aflcenyl, (2-6C)alkynyl 

R7 6 Sa 14a’ I4/)-.....RI3 = or -O(1-6C)9yl, all optionally substituted with amino, hydroxyl 
or halogen; (hetero)aryl,optionally substituted with cyano, halogen, 

I4 

= 
(1- 4C)alkyl, (14C)alkoxy, (1-4C)a1koxy(1-4C)alky1; -C(0)Ru, 

R4 4 
-C(0)OR, -C(0)N11R17, -NHC(0)Rtu, -C(1-4C)aIkylNOR21; 

J 
1 RI  

-C(H)N0R16, or -NHS(0)2R21; R, is H, halogen, cyano or (14Ca]kyl 
optionally substituted with halogen; R101s H or (1.4Calkyl; R11 Is 

Ra 

H; R2 is H, cyano or (14C)alkyl; R13 is H, (14C)alkyl, halogen 
r -R2 

 

or fonnyl; R14 is H, halogen, cyano, (-4C)alkyl, (2-6C)alkenyl, 
N C(0)R21 or (hetero)aryl; R15 is H; (1- 6C)alkyl, (2-6C)alkenyl, 
- (2-6C)alkyny1,-0(2-6C)alky1, -0(2-6C)aikenyl or .-0(2- 6C)a17nyl, all optionally substituted with one or more OH, halogen, cyano 
ON or (hetcm)aryi, (hetero)aryl, optionally substituted with (14C)alkyl, halogen, cyano, nitro or amino, N112, (diX14C)aikylamlno, 

(14C)alkyl(1-4C)al1wxyamine, (1- 4C)alkylt hio(1-4C)alkyl or (1-4C)alkoxy(1.4(aIkyl; H16 is 11, (1-6C)alkyl, (2- 6C)alkenyl or 
(2-6C)alkynyl; H17 Is H, (1-6C)alkyl, optionally, substituted with halogen, (1-4C)a1koxy or (hetero)aryl, optionally substituted with 
halogen, (1-4Qaikyl or (1- 25 4C)alkoxy; (3-6C)cycloalkyl or (hetero)aryl, optio nally substituted with halogen, (lr 4C)alkyl or 

' (14C)alkox3-, R15 is H, NH2, C(0)R21 or (1-4C)alkyl, optionally substituted with OH, halogen, cyano or -S(1-4C)alkyl; H19 is 
H or 

(1-6C)alkyl, optionally substituted with OH or halogen; R2o is H, (1-6C)alkyl or (2-6C)alkenyl, both optionally substituted 
( by halogen, 0(1-6C)alkyl, (hetero)aryl, optionally substituted with (1- 4C)alkyl or halogen; (3-6Ccycloalkyl; (1-6C)a]lcoxy; 

H or (1-6C)alkyL The present invention also relates to pharmaceutical compositions comprising said compounds and the use of 
(1-6C)alkenyloxy; or (hetero)aryl, optionally substituted with (1-4C)alkyl); NH2, -NH(1-6C)alkyl or -NH(hetero)aryl and R21 is 

these derivatives to modulate glucocorticoid receptor activity. 
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Non steroidal glucocorticoid receptor modulators 

The present invention relates to glucocorticoid receptor modulating compounds as well 

as to the use of these compounds in therapy. 

Intracellular receptors are a class of structurally related proteins involved in the 

regulation of gene proteins. Steroid receptors are a subset of these receptors, including 

the glucocorticoid receptor (OR), progesterone receptor (PR), androgen receptor (AR), 

estrogen receptor (ER), and mineralocorticoid receptor (MR). Regulation of a gene by 

10 such receptors or factors requires the intracellular receptor and a corresponding ligand 

which has the ability to selectively bind to the receptor in a way that affects gene 

transcription. 

The current steroidal glucocorticoid receptor modulators (glucocorticoids) like 

prednisolone a.o. are very effective anti-inflammatory agents that are currently used in 

15 over 100 indications in the fields of Rheumatology, Hematology, Pulmology, 

Dermatology, Gastro-enterology, Endocrinology, Neurology, and Nephrology. 

Indications treated include Rheumatoid Aitbritis (RA), Inflammatory Bowel Disease 

(1131)), Lupus, allergies, asthma, psoriasis and many others (ID. Baxter, Advances in 

Internal Medicine 45; 317-349; 2000). Anti-inflammatory effects of these compounds 

20 are thought to be mediated through an inhibition of the expression of pro-inflammatory 

mediators like adhesion molecules, cytokines, chemolnes 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). 

LIJ 

The use of current steroidal glucocorticoids is accompanied by metabolic and other 

side effects (e.g. diabetes, hypertension, osteoporosis, muscle wasting, a.o.). Part of 

these side effects are thought to be mediated through the direct interaction of the ligand 

bound OR to glucocorticoid responsive elements (GRE’s) on the DNA of target genes 

30 and the subsequent induction of gene expression (ID. 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 

niineralcorticoid (MR) or the progesterone receptor (PR). 



WO 2006/084917 

-2-

PCTIEP2006/050906 

Non-steroidal glucocorticoids have no molecular structural similarity with steroids and 

therefore one might also expect differences in physicochemical properties, 

pharmacokinetics (PK) parameters, time distribution (e.g. CNS versus peripheral) and 

more importantly non-steroidal glucocorticoids may show no/less cross-reactivity to 
5 other steroid receptors or may show no/less metabolic or other side effects. 

The present invention provides non-steroidal compounds that modulate glucocorticoid 

receptor activity. More particularly, the present invention provides high affinity non-

steroidal compounds for (3R binding which show anti-inflammatory effects in vitro and 
in vivo. According to the present invention compounds are provided having a general 

� 
jo formula I, or a prodrug thereot or a pharmaceutically acceptable salt thereof 

The present invention provides non-steroidal compounds 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 
is glucocorticoid receptor. According to the present invention compounds are provided 

having a general formula I, 

El 

/I lOa\ 13 aa
 10 12 

7 14 

14a140
 

’5 

4 

2 

or a pharmaceutically acceptable salt thereof 

In this Formula, the R groups have the following meanings: 

R1 is H or (l-4C)alkyl; 
R2 is -C(0)Ri5or-S(0)2R15 

25 R3 is H, (1-4C)alkyl or -OR16 
R4isJl,(1-4C)alkylor-0R16 

R,6 is H or -C(fl)NOR16; 

Formula I 
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R7 is H or halogen, cyano; 
(1-6C)alkyl, (2-6C)alkenyl or (2-6C)aikynyl, all three optionally substituted with OH, 

halogen or NH2; 
-C(fl)NOR16, -OR16, -C(0)R16, or -C(0)0R16; 

5 Ra is Ii, cyano, halogen, nitro; 
(1-6C) alkyl, (2-6C)alkenyl, (2-6C)alkynyl or -0(1-6C)alkyl, all optionally substituted 

with amino, hydroxyl or halogen; 
(hetero)aryl, optionally substituted with cyano, halogen, (l-4C)aikyl, (1 -4C)alkoxy, (1-

4C)alkoxy(l 4C)aJkyl 
io -C(BNOR16,-C(0)NHR17, -C(0)R18, -C(0)0R19, -NHC(0)R20, -NHS(0)2R21; or - 

C(l 4C)alkylNOR21; 
R9 is H, halogen, cyano or (14C)alkyl optionally substituted with halogen; 

R10 is H or (l-4C)alkyl; 

R11isH; S 

15 R12 is H, cyano or (1-4C)aikyl; 
R13 is H, (14C)aikyl, halogen or formyl; 
R14 is H,, halogen, cyano, (14C)alkyl, (2-6C)aikeny], C(0)R21 or (hetero)atyl; 

R15 is H; 
(l-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl,-O(2-6C)alkyl, -O(26C)alkenyl or -0(2-

20 6C)alkynyl, all optionally substituted with one or more OR halogen, cyano or 

(hctero)aiyl, 
(hetero)axyl, optionally substituted with (l-4C)alkyl, halogen, cyano, nitro or amino 

NH2, (di)(l -4C)alkylaxnino, (1-4C)alkyl(l-4C)aikoxyatnine, (1-4C)alk)4thio(1-

4C)alkyl or (l-4C)a1koxy(l-4C)a1kyl; 

25 R16 is H, (1-6C)alkyl, (2-6C)alkenyl or (2-6C)ailcynyl; 

R17 is H, 
(1-6C)aikyl, optionally substituted with halogen, (1-4C)alkoxy or (hetero)aryl, 

optionally substituted with halogen, (l-4C)allcyl or (l-4C)alkoxy; 

(3-6C)cycloaikyl or 
30 (hetero)aiyl, optionally substituted with halogen, (l-4C)alkyl or (l-4C)alkoxy; 

R18 is H, Nil:2, -C(0)R21 or (l-4C)alkyl, optionally substituted with OH, halogen, cyano 

or -S(l-4C)alkyl; 
R19 is H or (1-6C)alkyl, optionally substituted with OH or halogen; 

R2oisH, 
s (1-6C)alkyl or (2-6C)alkenyl, both optionally substituted by halogen, 0(1 -6C)alkyl, 

(hctero)aiyl, optionally substituted with (1 -4C)alkyl or halogen; 

(34C)cycloalkyl; (1-6C)aikoxy; (1-6C)alkenyloxy; or 
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(betero)aryl, optionally substituted with (l-4C)alkyl), NH2, -NH(1-6C)alkyl or - 

Nfl(ietero)axyl; 
and 
E2 isHor(1-6C)alkyl 

Thus, it has now been found, that the foregoing class of compounds according to 

Formula I or pharmaceutically acceptable salts thereo have glucoeorticoid receptor 

modulatory activity. 

� ro The term (1-6C)aikyl as used in the definition of the invention means a branched or 

unbrancbed alkyl group having 1-6 carbon atoms, for example methyl, ethyl, propyl, 

isopropyl, butyl, sec-butyl and tert-butyl, pentyl and hexyL Prefered are (1-4C)aikyL 

The term (14C)alkyl as used in the definition of the invention meat, a branched or 

unbranched alkyl group having 1-4 carbon, atoms, for example ththyI, ethyl, propyl, 
15 isopropyl, butyl, sec-butyl and tert-butyl Preferred are methyl and ethyL Most 

preferred is methyl. 

. . The term (3-6C)cycioalkyl means a cyclic aikyl group having 3-6 carbon atoms. 

The term halogen means fluorine, chlorine, bromine or iodine. 

The term (2-6C)alkenyl means a branched or unbxancbed alkónyl group having 2-6 
20 carbon atoms, such as ethenyl, .-butenyl, pentenyl and hex&iyt Preferred are (2-

� 

The term (24C)alkenyl means a branched or unbrancbed alknyl group having 2-4 

carbon atoms, such as ethenyl and 2-butenyL 

The term (2-6C)aikynyl means a branched or unbranchcd alky1 group having 2-6 

25 carbon atoms, such as ethynyl, propynyl, butylyl, pentynyl and hexynyl. Preferred are 

(24C)alkyriyL 

The term (24C)aikynyl means a brawled or unbrancbed allqmyl group having 2-4 
carbon atoms, such as ethynyl and propynyl. 

The term -0(1-6C)alkyl means (1-6C)alkyloxy wherein (1-6C)iJkyl has the previously 
30 defined meaning. 

The term -0(2-6C)alkenyl means (2-6C)alkenyloxy wherein, (24C)a]kenyl has the 
previously defined meaning. 



’ 

WO 2006/084917 

- 

- PCTIEP2006/00906 

The term -0(2-6C)aikynyl means (2-6C)aikynyloxy wherein (2-6C)alkynyl has the 

previously defined meaning. 

The term (1-4C)alkyloxy means an alkyloxy group having 1-4 carbon atoms, the alkyl 

moiety having the same meaning as previously defined. (1-2C)A11yloxy groups are 

S preferred. 

The term (1-4C)aikoxy(l-4C)a]kyl means a (1-4C)alkoxy attached to a (1-4C)alkyl 

group, both groups having the previously defined meanings. 

The term (di14C)a1kylamino means a amino moiety, with at least one, optionally two 

hydrogens replaced by a (1 4C) alkyl group as previously defined. 

10 The term -S(i-4C)alkyl means a (1-4C)aikylthio group, the (14C)alkyl group having 

the previously identified meaning. 

The term (l-4C)aikylthio(1-4C)aikyl means an (14C)a&yithio group attached to a (1-

4C)alkyl group, both having the previously defined meanings. 

The term aryl means 6 membered aromatic ring system. 

is The term beteroa*yl means a 5 or 6rnembered :&Ofliatic ring system $ntainirg.at lea 
one beteroatom selected from the group of N, 0 and S in a 5 membered ring and N in a 
6 membered ring, such as pyridyl, pyrimidyl, tetrazolyl or thiadiazolyL, 

The term (betero)azyl means aryl or beteroaryl as defined above. 

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 ait 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, methanesuifonic acid, and the like. T� acid function 

can be reacted with an organic or a mineral base, like sodium hydroxide, potassium 

30 hydroxide or lithium hydroxide. 
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The compounds of the present invention possess at least two ebral carbon atoms and 

may therefore be obtained as pure enantiomers, or as a mixture cfenantiomers, or as a 

mixture of diastereoniers. Methods for obtaining the pure amfloraers are knOwn in the 

art, e.g crystallization of salts which are obtained from optically active acids and the 

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

diastereoniers, straight phase or reversed phase columns may be iisecL 

The invention also relates to compounds according to Formula I wherein R7 is H, 

halogen or -OR16. 

The invention also relates to compounds according to Formula I wherein R2 is C(0)R,5. 

In yet another aspect the invention relates to compounds according to Formula I 

wherein RiisK 

The invention forther relates to those compounds wherein Rio in Formula I is methyL 

The invention also relates to those compounds wherein R4 in Formula I is H or (1-

4C)alkyL .. 

Another aspect of the invention concerns compounds ac4wrft# to Formula I wherein 

Ri6isHor(1-6C)alkyL 

In another aspect the invention relates to compounds wherein R1 Is (144C)alkyL 

In yet another aspect the invention relates to compounds whetein R15 is (l-4C)alkyl 

20 optionally substituted with 
halogen, 

cyano, nitro or amino. 

In yet another aspect the invention relates to compounds wherein R15 is (1-4C)aikyl 

optionally substituted with halogen. 

In yet another aspect the invention relates to compounds of Formula I wherein R15 is 

trifluorcniethyl or (betero)ary], optionally substituted with (14C)alkyL 

25 The invention also relates to compounds of Formula I wherfin R15 is (hetero)aryl, 

optionally substituted with (1-4C)alkyl. 

In a further aspect R21 in the compounds according to Formula I is (l-4C)alkL 
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The invention also relates to compounds according to Formula I wherein R5 is H, 

halogen, cyano, nitro, -C(0)R18, -NEC(0)R20 or (hetcro)aryl, optionally substituted 

with cyano, (1-4C)alkyl, (1-4C)aikoxy, (l-4C)alkoxy(l-4C)alkyl or (hetero)aryl). 

The invention also relates to compounds according to Formula I wherein Rs is H, 

s 

halogen, cyano, nitro, -C(0)R18, -NHC(0)R20 or (lietero)aryl, optionally substituted 

with cyano, (l-4C)aikyl, (1-4C)aikoxy or (1-4C)alkoxy(14C)alkyL 

The invention furthermore relates to those compounds wherein R8 is H, cyano, pyridyl 

or nitro. 

In another aspect the invention relates to compounds wherein R8 is cyano, pyridyl or 

10 nitro. The invention also relates to compounds wherein R8 is cyano. 

In still another aspect the invention relates to compounds according to Formula I 

Wherein R1, R3, R4, R., R7, R9, R11, R12, R13 and R14 are R 

Yet another aspect of the invention concerns compounds wherein all specific 

definitions of the groups R1 Through R21 as defined here above are combined in the 

is compound of formula I. - 

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-

20 known receptors such as progesterone receptor, androgen receptor, mineralocorticoid 

receptor or estrogen receptor. 

Synthesis: 

25 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-

balonitroaryls of general structure 1, in which X has the meaning previously defined 

for halogens, with (N-alkyl)aniline derivatives. 
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The above mentioned reaction is typically conducted at elevated temperature in the 

presence of potassium carbonate and with, or without, the use of an organic solvent 2-

balonitroaiyls of general structure 1 are either commercially available or easily 

accessible via synthetic routes, which are well documented in the literature. This 

5 reaction is reported in the literature by G.W. Rewcastle, et. al. 3. Med. Chem., 30, 

1987, 843. Alternatively, these reactions can be carried out in the presence of caesium 

carbonate, palladium acetate and BINAP to afford an analogous product 

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

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

Compounds of general structure 3 can then be N-forniylated to afford compounds of 

general structure 4. 
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The above mentioned reaction is typically conducted in retluxing formic acid, without 

the use of any organic solvent 

Compounds of general structure 4 can then be ring closed to form ring C and afford 

tricyclic compounds of general structure 5. 

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

presence of phosphorous pentachloride, with the use of an organic solvent 

Alternatively, these reactions can be carried out in the presence of polyphosphoric acid 

and phosphorous (V) trichioride oxide, without the use of any organic solvent; to afford 

the desired product. 

10 Compounds of general structure 5 can then be reacted in a Hetero-Diels-Alder fashion 

to form the piperinc ring and afford the tetracydic compounds. These compounds can 

then be reduced in-situ to afford the tetracyclic alcohols of general structure 6, which 

are obtained mainly in the trans configuration. 

The Diels-Alder reaction is typically conducted at reduced temperature in the presence 

15 of either irhnethyl[(l-methylene-2-propenyl)oxy]silane, triniethyl[(l-methylene-2-

butenyl)oxy]silane, or [(3-rnetho)iy-1-methylene-2-propenyl)oxy]trimethylsilane 

(Danishefsky’s diane) and ytterbium trifluoromethanesulfopate, with the use, of an 

organic solvent. These crude products can then be reduced at ambient temperature in 

the presence of sodium borohydride, with the use of an organic solvent. 

20 Compounds of general structure 6 can then reacted under Mitsunobu conditions to 

afford azide compounds of general structure 7. 

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

presence of triphenyiphosphine, diisopropylazodicarboxylate and diphenyiphosphoryl 

azide, with the use of an organic solvent. 

s 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 triphenylpbosphine 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. 

30 

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. 



WO 20061084917 

- 10 - 

PCTIEP2006I050906 

Bucbwald, Suzuki, Stifle, aromatic substitution, etc.) to afford the desired entities 9 

with the desired cis stereochemistiy. 

The compounds of the present invention possess at least two stereogenic carbon atoms 
5 and may therefore be obtained as pure enantiomers, as a mixture of enantiomers, or as 

a mixture of diastereoisomers. Generally these are isolated as a mixture of enantiomers. 
Diastercoisomers can be separated using straight phase or reversed phase 
chromatography. Methods for obtaining the pure enantiomers are well known in the ar1 

10 

e.g. chromatography using chiral columns. 

Bioijica1 activity: 

Methods to determine receptor binding as well as in vUro and in vivo assays to 
determine biological activity of the compounds are well known. In general, the 
expressed receptor is treated with the compound to be tested and binding, stimulation 

is or inhibition of a functional response is measured. 

To measure binding, isolated cytosol containing the expressed OR may be used. 
Radiove or fluorescence labelled compounds may also be used. As reference 
compound, native hormone or other compounds binding to the receptor can be used. M 
an alternative, also competition binding assays can be performed. These 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 are well 
known in the art 

For selecting OR modulators, compounds should bind with an affinity of < 10 M to 
the receptor. More preferably, binding affinity is<1 V M and most preferably, binding 

25 a–Unityis<104M. 

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 U20S cells. 

Methods to construct recombinant glucocorticoid receptor-expressing cell lines ate 
30 well known in the at. 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 



WO 2006/084917 PCTI02006/050906 

include restriction sites for ease of ligation. Suitable control elements for transcription 

and translation of the included coding sequence can be provided to the DNA coding 

sequences. As is well known, expression systems are now available which are 

compatible with a wide variety of hosts, including prokaryotic hosts, such as bacteria, 

5 and eukaryotic hosts, such as yeast, plant cells, insect cells, mammalian cells, avian 

cells and the like. 

In vitro, inflammation can be mimicked in a human cell line, stably transfected with 

human GR DNA that is stimulated to secrete cytokines, chemokines and other 

inflammatory mediators. Anti-inflammatory effects of compounds can be quantified by 

10 measuring inhibition of the inflammatory response in that cell line. By testing thU dose 

response curves, EC50 values can be calculated for both compounds and a reference 

compound like prednisolone. EC50 values might be compared to the EC50 values 

obtained for prednisolone within the same cellular assay. Preferably compounds have 

EC50 values that are in the range of the EC50 obtained for prednisolone. More 

is preferably, EC5o values are less than that obtained for prednisolone. 

The skilled artisan will recognize that desirable BC50 values are dependent on the 

compound tested. For example, aconipound with an EC,, which is less than lO M is, 

generally, considered a candidate for drug selection. Preferablytbis value is lower than 

io M. However, a compound which has a higher EC50, but is selective for the 

20 particular receptor, may be even a better candidate. 

In vivo, the anti-inflammatory effect of compounds can be tested in mice that are 

treated with lipopolysaccharide (LPS). Compounds can be administered systemically at 

or before the time of LPS treatment. Anti-inflammatory effects can be quantified as an 

inhibition of LPS-induced ThPcz in the serum of mice or any other inflainniatory 

25 cytokine or chemokine (S.R. Hyde & R-E. MeCallum, Infection and Immunity, 60; 

976-982 (1992)). The potency to inhibit arthritis could be tested in the mouse collagen 

type 11-induced arthritis model (CIA) as the ability to inhibit paw swelling (D.E. 

Trentham at al. J EM Med 146; 857-868 (1977)), or another arthritis model. 

o The invention thus also resides in a pharmaceutical composition comprising a 

compound or a salt thereof having the general formula L Thus, the compounds 

according to fonnula I 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 
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intraperitoneal injections, oral and intranasal administration. Preferably, the 

compounds may be administered orally. The exact dose and regimen of administration 

of the active ingredient, or a phannaceutical composition thereo will necessarily be 

dependent upon the therapeutic effect to be achieved (e.g. treatment of asthma, RA, 

s LBD) and may vary with the particular compound, the route of administration, and the 

age and condition of the individual subject to whom the medicament is to be 

administered Generally, a therapeutically effective daily dose is from about 0.001 mg 

to about 15 mg/kg of body weight per day per compound of the invention; preferably, 

from about 0.1 mg to about 10 mg/kg of body weight per day; and most preferably, 

10 from about 0.1 mg/kg to about 1.5 mg/kg of body weight per day. Some degree of 

routine dose optimization may be required to determine an optimal dosing level and 

pattern. 

A further aspect of the invention resides in the use of the compounds according to 
Formula I or a pharmaceutically acceptable salt or solvate thereof for the preparation of 

15 a medicament for all indications wherein the glucocorticoid receptor need to be 

� modulated i.e. within the fields of Rheumatology, Hematology, Pulmology, 
Dermatology, Gastro-enterology, Endocrinology, Neurology or Nephrology that are 
currently treated with steroidal glucocorticoids like prednisolone. Most preferred is the 
field-of Rheumatology, in particular e.g. rheumatroid arthritis. 

20 The compounds of the present invention thus modulate glucocorticoid receptor activity 
and they can be used in the treatment of immunological and inflammatory diseases. In 
particular the compounds can be used to treat rheumatic diseases such as rheumatoid 
arthritis, juvenile arthritis, and anly1osing spondylitis, dermatological diseases 
including psoriasis and pempbigus, allergic disorders including allergic rhinitis, atopic 

25 dermatitis, and contact dermatitis, pulmonary conditions including asthma and chronic 
obstructive puimonaiy disease, and other immune and inflammatory diseases including 
Croim disease, ulcerative colitis, systemic lupus erythematosus, autoiminune 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, Crobn disease or ulcerative colitis 
and the compounds can be used to help prevent rejection of organs after organ 
transplantation. 
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The compounds according to the invention can thus be used in the treatment of these 

diseases. ie. all diseases wherein the patient is in need of modulating the 

glucocorticoid receptor. 

s Examples 

Example 1 

NB: The numbering in the examples refers to Scheme 1, where *i,R3,R4,R-R, = H, 

R10 Me, R11-R14 = 11, unless stated otherwise. 

Example 1, cis-2,2,2-uoroN-(8-forinyl-1,2,3,4,10,14b-hexabydro-10-rnethyldi-

10 benzo[bJ]pyrido[1,2-dl(1,4]diazepiii-2-yl)acetamidc (9: R2 C(0)CF3;Rs CtO) 

A stirred solution of 2-bromonitrobenzene (1) (301 g, 1.5 mol) and N-methylanlline 

(176,5 g, 1.65 mol) in toluene (2.5 L) was degassed by bubbling through N2 for 15 

minutes. Caesium carbonate (537 g, 1.65 mol), Pd(OAc)2 (973 mg, 

BINAP (15.1 g, 24.3 nmiol) were then added, with stirring and the 

15 to 85°C and held for 20 hours. Reaction was quenched with H 

washed with 6M HCJ, then H20 and finally saturated brine then C 

20 

25 

30 

nnnol) and tao-

was heated 

and the organics 

d (Na2SO4). The 

organic layer was concentrated under reduced pressure and the crude product was 

purified by column chromatography on silica to afford (2) (341 g, 99 %). Data: (m/z) 

229 (M+fl). 

To a stirred solution of (2) (100 g, 0.5 mol) in ethanol (1 L) was added SnQ2.21120 

(451 g, 2.0 mol) and the mixture was stirred at ambient temperatte overnight The 

ethanolic solution was split into 4 portions and each was poure4 into 6M NaOH 

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 washed with 

saturated brine then dried (Na2SO4). 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+Hy’. 

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 

resulting oil was dissolved in EtOAc. The organics were washed with NaHCO3 

solution in 1120 then 1120 and finally saturated brine then dried (Na2SO4). The organics 
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were concentrated under reduced pressure and the crude product was purified by 

column chromatography on silica to afford (4) (61 g, 69 %). Data: (mlz) = 227 

To a stirred solution of (4) (61 g, 270 mniol) in DCM (500 ml) PCI5 (56.3 g, 270 

5 mmol) was added portionwise. The reaction mixture was stirred for 1 hour at ambient 

temperature then poured into NaIIC03 solution in H20 (1 L). The pH of the reaction 

mixture was adjusted using solid NaHCO3 until it was basic to litmus paper. The 

organic layer was separated and concentrated under reduced pressure. The resulting oil 

was dissolved in EtO. A 6M HCl solution in IR20 was then added and the system 

10 stirred for 30 minutes. The aqueous layer was separated, the organics washed twice 

with 6M LIC1 solution in 1120. The aqueous fractions were combined and washed with 

Et20 then neutralised. The product was extracted into EtOAc and washed with 

saturated brine, dried (Na2SO4) and concentrated under reduced pressure. The crude 

product was purified by column chromatography on silica to afford (5) (30 g, 54 %). 

15 Data: (mlz) = 209 (M+H). 

A stirred solution of (5) (30 g, 144mmol) in toluene (350 ml) was cooled to 0°C then 

DanisbeJky’s diene (24.8 g, 144 mmol) and Yb(OTI)3 (4.47 g, 7.2 mmol) were added. 

The solution was allowed to warm to ambient temperature and stir for 2 hours. The 

reaction was quenched with 0.1 M HC1 in 1120. Water was added and the product 

20 extracted into toluene. The organics were washed with saturated brine, dried (Na2SO4) 

than concentrated wider reduced pressure to afford 10,14b-dihydro-10-methyl-

dibenzofb,fIpyridofl,2-d][1,4]diazepin-2(114one, (47 g, crude) This compound was 

suspended in ethanol (1 L) then NaBH4 (21.8 g, 576 mmol) was added and the reaction 

mixture was stirred for 8 hours at ambient temperature. The organics were partly 

25 evaporated under reduced pressure and the resulting slurry was: poured into saturated 

NU4C1 solution in H20 and the product was extracted into EtOAc. The organics were 

washed with saturated brine, dried (Na2SO4) and concentrated under reduced pressure. 

The crude product was purified by column chromatography on silica to afford (6) (23.4 

g, 58 %). Data: (mlz) = 281 (M+}r5. 

o A stirred solution of (6) (10.0 g, 35.7 mmol) and triplienylphospbinc (12.2 g, 46.4 

mmol) in dry TIIF (150 ml) was cooled to 0°C and diisopropylazodicarboxylate (9.2 

ml, 46.4 mmol) was added dropwise. Dipbenylphosphorylazide (10.0 ml, 46.4 mmol) 
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was added dropwise, then the cooling was removed. The reaction was allowed to warm 

to ambient temperature and stirred for 2 hours. The reaction mixture was concentrated 

under reduced pressure and the crude product was purified by column chromatography 

on silica to afford (7) (13.1 g, 100 %). Data: (m/z) = 306 (M+Rj. 

s To a stirred solution of (7) (10.9 g, 35.7 mmol) and tripbenylpbospbine (13.4 g 51.1 

imnol) in TIIF (150 ml) was added 1120 (2 ml). The reaction mixture was stirred for 

24 hours at ambient temperature then concentrated under reduced pressure to afford (8) 

(35 g, crude). Data: (mfz) = 280 (M+B)t 

The crude material of (8) was taken up in MeOH (400 ml), with stirring, then 

10 triethylaminc (19.4 ml, 140 minol) and ethyltrifluoroacetate (20.9 ml, 175 mmol) were 

added and the reaction mixture was heated to 50°C and held for 3 hours. The reaction 

mixture was concentrated under reduced pressure then purified by column 

� 
chromatography on silica to afford cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-hexahydro-10-

methyldibenzojb,flpyrido[1,2-d][1,4]diazcpin-2-yl)acetamide (9: R2 = COCF3) (5.7 g, 

is 58 % for two steps). Data: (m/z)= 376 (M+Irf. 

Oxalyl chloride (436 p1,5 mmol) was caretbily added dropwise, with stirring, to  

20 

25 

30 

(0.5 ml) at 0°C then held for 25 minutes. A solution of cis-2,2,2-trifluoro-N-

(1,2,3,4,10,14b-hexahydro-10-methyldibenzofb,fJpyrido[1,2-d][1,4]diÆzepin-2-yl)acet-

amide (9: R2 = COCF3) (400 rug, 1.07 mmol) in DM1 (2 ml) was added dropwise to 

the resulting suspension and the reaction mixture heated to 80°C and held for 1.5 

hours. The reaction was cooled to ambient temperature and quenched by dropwise 

addition of NaHCO3 solution in 1i0. The product was extracted into EtOAc, dried 

(Na2SO4) 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-fonnyl-

1,2,3,4,10, 14b-hcxaliydro-10-methyldibenzo{b,fJpyridofl,2-dJ[1,4}diazepin-2-yl)acet-

amide (9 : R2 = COCF3; R8 = CHO) (130 rug, 30 %). Data (m/z) = 404 (M+fl). 

[Column chromatography also afforded cis-2,2,2-lrifluoro-N-(6-firnnyl-1,2,3,4,10,14b-

hexahydro-10-methyldibenzo[b,f]pyrido[l,2-d](l ,4]diazepin-2-yl)acetainidc (9 : R2 

COCF3; R6 = CHO) (45 rug, 10 %). Data: (mlz) = 404 (M+H).] 
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Example 2, cis-2,2,2-trifiuoro-N-(1,2,3,4, 10, 14b-bexahydro-10-niethyl-8-nitrodlben-

zo[bJ]pyrido1,2-dJ[1,4]dIazepin-2-y1)acetamide (9: R2 COCF3;R8 NO2) 

A stirred solution of TFAA (188 pL, 1.33 nimol) and TBAN (406 mg, 1.33 ’mmol) in 

DCM (5m1) was cooled to 0°C and stirred for 20 minutes then added dropwise to a 

s solution of (9 : R2 = COCP3) (250 trig, 0.67 minol) in DCM (5 ml). The reaction 

mixture was stirred for 1.5 hours at 0°C then quenched (at 0°C) with NaIIC03 solution 

in H20. The organics were separated and washed with 1120 then saturated brine, then 

were dried (PE-lilter) and concentrated under reduced pressure. The crude product was 

purified by column chromatography on silica to afford cis-2,2,2-trifluoro-N-

io (1,2,3,4,1 0,14b-bexahydro-10-niethyl-8-nitrodibenzo[b,f]pyridofl,2-d}[l,4]diazepin-2-

yl)acetainide (9 : R2 COCF3; R NO2) (110 tug, 42 %). Data: (mlz) = 421 

(M+11). 

Example 3, cis-N-(8-cyano-1,2,3,4,10,14b-bexahydro-10-methy1dibenzo[bf]pi-

is do[l,2-dj[1,4]diazepin-2-yl)-2,2,2-trifluoroacetamide (9: R2 cOCF3ES CN) 

� A stirred solution of (6) (12.7 g, 45.4 inmol) in acetone (175 nil) was cooled to 0°C and 

N-broniosuccinhnidà (10.4 g, 58.4 nimol) was added portionwise. The solution was 

allowed to warm to ambient temperature and stir for 3 hours. The reaction was then 

quenched with N4HCO3 solution in 1120 and the product was extracted into EtOAc. 

20 The organics were washed with saturated brine, dried (Na2SO4) and concentrated under 

reduced pressure. The 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: Rs = 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+R). 

(9: R2 = COCF3.; Es = Br) This compound was prepared, in an analogous manner as 

described in Example 1 (35 % for three steps). Data: (m/z) = 455 (M+11). 

A solution of (9: R2=COCP3;Es=13r) (2 g, 4.4mmo) and CucN(1 g, 11 inmol)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 NHOH solution in 1120 then filterett The product was extracted into EtOAc and 
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thethe organics were washed with H20 then dried (Na2SO4). The organics were 

concentrated under reduced pressure and the crude product purified by column 

chromatography on silica to. afford cis-N-(8-cyano-1,2,3,4,1O,14b-hexahydro-l0-

xnethyldibenzofb,fl.Jpyido(1,2d][1,4]diazepin2-yl)-Z2,2ti–fluoroacetamide (9 : R2 = 

COCF3; Rs = CN) (1.1 g, 62 %). Data- (m(z) = 401 (M+B. 

Example 4, cis-1,2,3,4,10, l4bboxabydro4o-rnetbyl-N.pbenyl-2-(2,2,2-lrifluoroace-

tylano)diben.thfbfpyrido[1,2-dJ[1,4]diazep1ne-8-carboxamide (9: R OCF3;Ra 

= C7N6NO) 

10 

To a stirred solution of cislsT(B-cyanol,23,4,10,14b-bexahydrp-l0-rnethy1clibenzo-

[bMpyido[1,2-d][1,4]diazepn-2-yl)-2,2,2-trifluoroacetaniide (9 ::;R2 = COCF3; 1(8 - 

CN) (900 mg, 2.25 mmol) in EtOH (50 ml) was added 6N ICOH (20 ml). The reaction 

mixture was the heated to 120°C and hold for 1.5 hours using a microwave (120W). 

is The reaction mixture was cooled-to ambient temperature and neÆaiised with 2M HC1 

in 1120 and the solvents removed by freeze-diying. The crudeprccuctwas taken up in--

MeOH (SOuil) than triethylamine (1.5rn1, 10.8 mmol) and ethyl trifluoroacetate (1.4 in), 

11.7 mmol) were added. The reaction mixture was heated to 50°C and held for 3 hours 

then cooled to ambient temperature. The product was isola1ed by an acid-base 

20 extraction and the organic layer was washed with 1120, then saturated brine, then dried 

(a2SO4) and concentrated under reduced pressure to afford crude (9 R.2 COCF3; R5 

CO211) (737 mg 78 % for 2 steps). Data: (m/z) = 420 (M+11). 

To a stirred solution of (9:1(8 = COCF3; 1(8 = CO211) (30 mg, 0.2 mmol) In DMF (1 

ml) was added TBTIJ (34.5 mg, 0.108 mmol) and DIPEA (68.3. p.L, 0.360 inniol) and 

25 the mixture was stirred for 10 minutes. Aniline (7.2 la,, 0.792 mniol) was then added 

and the reaction mixture was stirred at ambient temperature for 70 hours. The reaction 

was quenched with Na2CO3 solution in 1120 and the product Was:: extracted into DCM.. 

The organic layer was dried (Na2SO4) and concentrated under reduced pressure then 

the crude product was purified by column chromatography to afford cis- i ,2,3,4,10, 14b-

30 bexa)iydro-1 
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R2 COF3; R5 c7PNO) (25 mg, 70 % 

s Example 5, ds-2,2-&choro-N-(8-cyano-1,2,3,4,10,14b-hexalydro-l0-methyldibenzo-

[bJ]pyrido[1,2-dJfl,4]diazepin-2-yl)acetamide (9: R2 = COC; R = CM) 

To a stirred solution of cis-N-(8-cyano-1,2,3,4,10,14b-hex1tydro-1O-inethyldibenzo-

b,f]pyrido[1,2-d][1,4]diazepin-2-yl)-2,2,2-liifluoroacetatnide 9: R2 COCF3; R8 

CN) (900 mg, 2.25 mmol) in EtO}i (50 ml) was added 2N NaOH (12 nil). The reaction 

io mixture was stirred at ambient temperature for 3 hours then the product was isolated by 

an acid-base extraction and the organic layer was washed th 1120 then saturated 

brine, then dried (Na2SO4) and concentrated under reduced pressure to afford crude (8: 

CN) (687 m& 100 %). Data: (m/z) = 305 (M+U)+. 

A stirred solution of(8 : R8 CM) (20 nig, 0.066 mmol) and triethylamine (5.75i.tL, 

15 0.069 mmol) in DCM (0.5m1) was cooled to 0°C then a Solution of dicbloroacetyl 

....

 

chloride (6L, 0069 mmol) was added dropwise. The reaction was stirred for 2 hours 

then quenched with Na2CO3 solution in H0 and the product was extracted into DCM. 

The organic layer was dried (Na2804) and concentrated under reduced pressure then 

the crude product was purified by column chromatography to afford cis-2,2-dicbloro-

20 N-(8cyano-1,2,3,4, 10, l4b-hexhydro-10-methy1ibenzo(bpyrjdo[1,2-

d][l,4]diazepin-2-yl)acetamide (9:1(2  COCCi;Rs = CN) (20 
mg,

 81 %). Data: (m/z) 

415 cM+l3). 

Example 69 cis-N-(1,2,3,4,l0,l4b-bexahydro-10-methr1-N-(2,2,2-tiif1uoroacetyl-

25 amino)dibenzo[bJpyrido[1,2-dJ[1,4]diazepin-8-y1]-2.methylpropanan,ide (9 : R2 = 

COcF3;Rs = C4H3NO) 

To a stirred solution of(9 : R2 = C0Q3; R8 = Br) (5.16 g, 11.36 mmol), Pd2(dba)3 (0.1 

g), 2-(di-t-butylpbospbino)hfplienyl (0.2,g) and NaOBut (218 g, 22.7 mmol) in DUE 

(150 ml) was added benzyianiine (2A8 ml, 22.7 mmol) and the reaction mixture was 

30 heated to 75°C and held for 20 hours. The reaction mixtre was cooled to ambient 

temperature and was quenched by the addition. of EtOAc and NaRCO3 solution in H0. 
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The organics were separated and washed with }120 then saturated brine, then dried 

(N42SO4) and concentrated under reduced pressure. The crude product was purified by 

column chromatography to afford (9: R2 = COCF3; Rs = CiHgN) (4.51 g, 83 %). Data 

(n,/z) = 481 (M+H)’. 

5 To a stirred solution of(9 : R2 = COCF3;1 CAN) (2.00 g 4.1mmo1) in EtOJl(35 

ml) was added i0%Pd/C(O2 ml, 22.7mmol) and HCl in dio*ane(1 ml) and the 

reaction mixture was purged three times with nitrogen The reaction mixture was 

stirred for 20 hours wider Hydrogen (2 bar). The reaction was quenched by the addition 

of EtOAc and NaHCO3 solution in 1120 and was filtered (celite). The organics were 

10 separated and washed with 1120 then saturated brine, then dried (Na2SO4) and 

concentrated under reduced pressure. The crude product was purified by column 

chromatography on silica to afford (9: R2 = COCF3; R8 = NH2) (1.39 g, 86 %). Data: 

(m(z) = 391 (M+11). 

A stirred solution of (9 : R2 = COCF3; Rs = NH2) (250 m, 0.643 mmor) and 

15 triethylarnine (95 j.tL, 0.675 niniol) in DCM (7.5 ml) was cooled to 0°C and a solution 

Of isobutyryichioride (70 pL, 0.675 mmol) was added dropwise. The reaction was. 

stirred at 0°C for 1 hour then quenched by the addition of EtOAc and NaHCO3 solution 

in 1120. The organics were separated and washed with 1120 then saturated brine, then 

dried (Na2SO4) and concentrated under reduced pressure The crude product was 

zo purified by column chromatography on silica to afford cis-N-[1,2,3,4,10,14b-

bchydo-1O-metbyl.N-2,2,2-ttifluoroacetylaminodi1,enzofbJJpyridofl,2-

dJ(1,4]diazepin-8-yl]-2-methy1propmaniidó  (9: R2 = COCF3; R5 C4IT8NO) (208 mg, 

70 %). Data: (m/z) = 461 (M+U). 

s Example 11 cis-N-[1,2,3,4,10,14b-hexahydro-l0-methyl-N-pbenyl.2-(2,2,2-trifluoro-

acctyiamino)dibenzo[bJ)pyrido[1,2-dJ[1,4]diazepin-8-yl]-4-methyl-1,2,3-Thiadiazole-

5-carboxainide (9: 1(2 = COCF3; Rs C4LN30S) 

This compound was prepared, in an analogous maimer as described in Example 6, from 

(9:1(2= COCF3; 1(2 NH2), to afford, cisN-[1,2,3,4,10,14b-he*ahydro-10-methyl-N-

30 
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methyl-1,2,3-tbiadiazole-5-carboxamide (9 : E.2 = COCF3; R8 = C4H4N30S) (43  

Data: (nilz) = 517 (M+R). 

Example 8, ethyl cis-1,2,3,4,l0, 14b-hexahydro-10-methyl2-(22,2-trifluoroace1.yl-

s no)dbenzo[b/Jpyrido[1,2-d][1,4]diazepine-8-catboxylate (9 : R2 = COCF3; R5 

C3H502) 

A stirred solution of (9 : R2 = COCF3; B8 = Br) (500 mg, 1.10 romol) in dry T.IE1F (10 

ml) was cooled to -75°C and n-BuLl (1.44 ml 2.10 nimol) was added dropwise. After 5 

minutes ethyl chlorofonnate (525 gL, 5.50 mznol) was added dropwise and the reaction 

10 was stirred at �75°C for 1.5 hours. The reaction was quenched by dropwise addition of 

HO and the product was extracted into EtOAc. The organic layer was dried (Na2SO4) 

and concentrated under reduced pressure. The crude product was purified by column 

chromatography on silica to afford ethyl cis-1,2,3,4,10,14b-hexahydro-10-metliyl-2-

(2,2,2-trifiuoroacetylamino)dibenzo[bJ]pyrido[1,2-dJ[1 ,4]diazepine-8-carboxylate (9 

15 Ra = COCF;R5 = C3H502) (75 mg, 15 %). Data: (nilz) = 448 (M+H). 

Example 9, cis-N-(7-cbloro-8-cyano-1,2,3.,4,10,14b-hexahydro-1O-methyl-dibenzo-

[b/p,rido[l,2-dj[1,4]diazepin-2-y1)-2,2,2-trifiuoroacetainide (9 : R2 COCF3; R7 

Cl, RCN) 

20 This compound was prepared, in an analogous manner as described in Example 3, from 

25 

(8: R7 = Cl; Rg = Br) to afford cis-N-(7-cliloro-8-cyano-1,2,3,4,10,14b..hexahydro-10-

methyl-dibenzo{bflpyrido[1,2-4[1 ,4]diazepin-2-yl)-2,2,2-tiifluoroacetamide (9 : R2 = 

COCF3; R7 = Cl; R8 = CN) (40 %). Data: (mfz) = 435 (M+H)t 

Example 109 cis-2,2,24rifluoro-N-(1,2,3,4, 10,14b-bexahydro-10, 14-diinethyl-8-nitro-

dibenzo[bJ]pyrido[1,2-d][1,4]diazepin-2-yl)- acetamide (9 : R2 = COCF3; R5 = NO2; 

Ri4 = cH3) 

This compound was prepared, in an analogous manner as deScribed in Example 2, from 

30 (9 : R2 = COCF3; R14 = GEl3), to afford cis-2,2,2-trifluoro-N-(1,2,3,4,l014b-bexa-

hyd-10,14-dimethyl-8-nitro-dibenzo[bjlpyrido[1 ,2-d][1,4ldiazcpin-2-yl)-acetamide 

(9: R2 = COCF3; 14 = NO2; R14 = CIJ3) (59 %). Data: (m/z) = 435 (M+H)4. 
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Example 11, cis-N-(14-bromo-1,2,3,4,1O, i4b-bexahy&o-10-inthyl-8-nifro-dibenzo-

[bdo[1,2-dJ[1,4]diazepin-2-yl)-2,2,24dfluoroacetanæde (9 14 = COCF3; 14 

NO2; R14 = Br) 

5 This compound was prepared in the analogous manner as dam-bed in Rxrnple 2, 

from (9:14 COCF3; R14 = Br), to afford cis-N-(14-bromo-1,2,3,4,lO,14b-bexahydro-

1O-methyl-8-nitro-dbnzo[bjyrido[1,2-d][1,4]dlazepin-2.yl)-2,Z2-

trffluoroacØtamide (9: Ra = COCF3; Rs = NO2; R14 Br) (45 %) Data (m/z) = 500 

(M+H). 

10 

Example 12, cis-2,2,24rffluoro-N-[1,2,3,4,10,14b-bexahydro-0-methyl-8-nitro-l4-

idinc-2y1)-dibcnzo[bdo[1,2-d1[1,4]diazepin-2-y1]acetaiide (9 : 14 

COC3;R=NO2;R14=2-CjH.N) 

To a stirred solution of(9: R2 COCF3; 14 = NO2; R14=130 (4) Mg, 0.080 nimbi). in 

is toluene (3 ml) was charged ?dC1(PPh3)2 (3$ mg, 0.005 mmnol), copper iodide (8.0 mg, 

0.005 nimol), caesium fluoride (-24 mg, 0.160 mmol) and 2-(trbuty1stannyl)pyridine 

(44 mg, 0.120 nilnol). The reaction mixture was heated to 120"C and held for24-� 

hours. The reaction was quenched with NaIICO3 solution in R29 and the product was 

extracted into EtOAc. The organics were washed with Hi) then saturated brine, then 

0 dried (Na2SO4) and concentrated under reduced pressure. The crude product was 

purified by column chromatography on silica to afford cis-2,2,2-trifluoro-N-

[1,2,3,4,1 0,14b-bexahydro-10-methyl-8-nitro-14-(pyridine-2-yl)-

� dibenzo[bfyrido[1,2-d][1,4]diazepin-2-yi]acetamide (9: R2 (OCF3; RS NO2; 144 

2-05flN) (8 nig, 20 %). Data: (ni/z) = 498 (M+H)1 

� 25 

Example 13, cis-N-(8,14-dicyno-1,2,3,4,10,14b4iexabydro-10-methyldibenzo[bJ]-

pyrido[1,2-d][1,4]diazepin-2-yi)-2,2,2.frifluoroacelamide(9, 14 COCF3; 14 = CN; 

Ri4=CN) S 

This compound was prepared, in an analogous manner as described in Example 3, from 

30 (9 : 14 - COCF3; 14 Br R14 = Br), to afford cis-N-(8,14-4cyano-1,2,3,4,10,14b-

hexahydro-l0-rnetby1dibenzo[bJpyrido[1,2-4[1,4]diazepin-2-y1)-2,2,2-trifluoroacet-

amlde(9 :14 COCF3; 14= CN; 144 CN) (74 %). Data: (m/z) = 426 (MI-Er. 
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Example 14, (2u,4z,14bu)-2,2,24fluoroN-[1,2,3,4,10,14b.heülydro4,10-dimethy1-

8-(pyxidn-4-yl)dibenzo(bfjpyrido(1,2-dJ[1,4]diazepin-2-yl]acetamide (9 : R2 = CO-

CF3;R4 = C113; Rs = 4-Cs11N) 

5 A stirred solution of(9 : Rz = COCF3;R4 = CR3; Rs BT) (405 mg, 0.865 mznol), 

PdCJ2(PPh3)2 (18.2 ing, 0.026 mmol), KPO4.7R20 (342.6 mg, 0.101 mmol), MPh3 

(17.7 mg, 0.058 mmol) and 2,2-dimethyipropanediol cyclic "ter pyrIdine-4-bor6nic 

acid (456 rug, 2.38 mmol) in 1:6 mixture of water:dioxane (3.5m1) was heated at 30 

Watt to 150°C in the microwave for 15 minutes. The re ion was quenched with 

10 NaRCO3 solution in 1120 and the product was extracted into ])CM. The organics were 

washed with water and concentrated under reduced pressure. The crude product was 

purified by column chromatography on silica to afford (2;4<*,l4bu)-2,2,2-trifluoro-N-

[1,2,3,4,10,14b-bexahydro-4,10-dimethyl-8-(pyidin-4-yl)dibónzo(bf]pyrido(1,2-

d][1,4]diapin-2-y1]acetamide (9: it2 = C0C3;R4 = CR3; R8 = 4-05H4N) 

15 (9:R20CF3;RCH3;R4-CsN)(342 mg, 8%). Data: (mIz) 467 
cM+R. 

Example 151 cis-N-(1,2,3,4,l0,14b-hexahydo-10-methy14-nitrodibenzo[b,f]pyrido-

[1,2-d](1,4]diazepin-2-yl)-2-thiophenethanarnide (9:1(2 = COCAS; Bs NO2) 

20 Tbis compound was prepared, in an analogous mamer as d%mlxd in ftample 4, from 

(8 : R8 NO2), to cis-N-(1,2,3,4,10,14b-bexahydro-1Grnethy1-8-nitrodibenzob,f)-

pyrido[1,2-d][1,4]diazepin-2-y1)-2-tbiophenethananride (9!: R2 C0CH5S; R NO2) 

(75 %). Data: (in/z) = 449 (M+I1)4. 

25 Example 16, cis-N-(7-chloro-1,2,3,4, 10,14b-hexhydo-4,10-dimethyldibenzo[b.jj-

pyrido(1,2-dJ(1,4]diazepin-2-yl)-2,2-difluoroaceiamide (9 : 1(2= COC1fl2; R4 CR3; 

it7 = Cl) 

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

(81 R4 = CU3 1(7 = Cl), to afford cis-N-(7-cbloro..1,2,3,4,l0,14b.bexahydro-4,10-di-

30 inethyld zo[b/jpyridoi,2-d)[1,4Jdiazepin-2-yl)-2,2ilifluoroacetami4e (9 : R2 

COCHF;R4 = CR3; 1(7 = Cl) (11 %). Data: (m/z) = 40 (M+Hr. 
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1mplc 17, cis-N-(l,2,,4,lO,l4bhexhydro-1O-methy18-nftro-dibenzo[b,fl-

pyridoEl,2-d][l,4]dinzepin-2-yl)-N’,N’-dirnethylurea (9: R2 = COH6N; Rg = NO2) 

This compound was prepared, in an analogous manner as descn-W in Example 5, from 

(8, Rs = NO2), to afford cis-N-(l,2,3,4,l0,14b-bexahydro-1O-mthyl-8-nitro-dlbenzo-

9 : CO2HN; R8 = 

NO2) (54 %). Data (nilz) = 396 (MI-Hr. 

Example 180 cis-2,2,2-trifluoro-N-[l,2,3,4,10, 14b-bexahydro-8-[(1-(hydroxyimino)-

etbyl]l0,14.dimethyldibenzo[bJ]pyrido{1,2dJ[1,4]diazepin-2-y1]acetarnide (9 : R.2 = 

COCF3; Re = 2-C2H4NO; R14 = Cfl3) 

A solution of(9 : R2 = COCF3; RS = CR30; R14 = C113, Example 21) (50 mg, 0.116 

mmol), hydroxylamine.HCI (12 mg, 0.174 mmol) and lriethylainixe (1 drop) in TilE 

(Imi) was heated to 50°C and held for 20 hour. NaHCO3 solution in H20 was added 

and the product extracted into EtOAc. The organics were washed with il20, then 

saturated brine, then dried (Na04). The organics were concentrated under reduced 

pressure and the crude product was purified by column cbronitograpby on silica 10_ 

afford cis2,2,2trifluoroN-(l,2,3,4,l0,l4b-bexaliydro-8-[1-(1ydroxyliInino)ethYl1-

l0,l4dimetbyldibenzo[pydo[l,2-dj[l4]diazepin-2-y1)aceta$de (9 : Ra CO-

CF3; R8 = 2-C44NO; R = C1i) (49 mg 94 %). Data (m’z) 47 (M+)W. 

Example 19, csN-(1,2,3,4,10,14bbàhydro-10.mcthyl8-nitrO-dibeflZO[bf1pYri-

do[1,2-4[1,4]diazepin-2-yl)$ran-3catboxatnidc (9: R2 = COC43O; Rg NO2) 

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

(8: Ra = NO2), to afford cisN-(1,2,3,4,10,14b-hexahydro10.methyl-8-nitrOdibefl-

zo(b/Ipyrido[1,24{1,4]diazepin2-y1)-fuMu-3-carboxamide (9;% COC4H3O; R8 = 

NO2) (45 %). Data: (mlz) 419 (M+fl)+. 

Example 20, cis2,2,2trifluoro.N-{1,2,3,,10,14b-hexabydro-1Q-methyl-8-(pyridifl-4-

yl)dibenzo[bjjpyrido[1,2-dJ[1,4]diazepin-Z-yi]acetainide (9 : R.2 COCE3; Its = 4-

05UN) 

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

(8 : R8 = 4-CH4M, to afford cis-2,2,2trifluoro-N-[1,2,3,4,l0,14bbexahydro-10-rne-
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thy1-8-pyridin-4-yl)dibenzo[bfjpyridofl,2-d] [1,4]diazepin-2-ylJaetamide (9 : R2 = 

COCF3;14=4-05114N)(3154). Data: (ni/z) = 481 1M+Ht 

Example 21, cis-N-(8-acetyl-1,2,3,4,1O,14b-hexahydro-10,1.4-dimethyldibenzo[bf)-

5 pyridof1,2-dJ[1,4]diazepin-2-yl)-2,2,2-trifluoroacetamide (9 : R2 = COCF3; R8 = 

C2H30; R14 = eli3) 

This compound was prepared, in an analogous manner as described in Example 12, 

from (9: R2 COCF3; R8 = Br; R14 = Cu3), to afford cis-N-(8-acetyl-1,2,3,4,l0,14b-

hexahydro- 10, l4dimethyldibenzo[bf]pyridofl,2-dJ[1,4]diazepin-2-yl)-2,2,2-

10 tiifluoroacelamide (9 : R2 = COCF3; R8 = C2H30; R14 = elI3) (22 %). Data: (rn/z) = 

432 tM+[T). 

Example 22, cis-N-(1,2,3,4, 10. 14b-hexahydro-10-methyl-8-nitrodibenzo[bjlpyrido-

[1,2-d][1,4]diazepin-2-yl)-2-(methylthio)acetamide (9: R2 = COC2H5S; Its = NO2) 

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

(8, R8 = NO2), to afford cis-N-(1,2,3,4,l0,14b-hexahydro-10-methyl-8-nitrodiben-

zo[b/1pyrido{1,2d][i,4diazepin-2-y1-2-(methylthio)acctamide (9 : R2 = COC2H5S; 

R5=NO2)(25%).Data(m/z) = 413(M+11)t 

20 Example 23, cis-2,2,2-trifluoro-N-[l,2,3,4,10,14b-hexahydro-1O, 14-dimethyl-8-(pyra-

I inidin-2-yl)dibenzo[bfIpyrido[1,2-d][1,4diazepin-2-yl]acetamide (9: R2 =COCF3; E. 

C413N2; R14 = Cl3) 

This compound was prepared, in an analogous manner as described in Example 12, 

from (9 : R2 = COCF3; R5 = Br; R14 = Cl3), to afford cis-2,2,2-trffluoro-N-

25 [1,2,3,4,1 0,14b-hexahydro-10,14-dimethyl-8-(pythnidin-2-yl)dibenzo[bJ]pyrido[1,2-

dJ[1,4]diazepin-2-yl]acelamide (9 R2 = COCF3; R8 = C4113N2; R14 = GIl3) (14  

Data: (nilz) = 468 (M+Hj. 

Example 24, cis-N-(1,2,3,4,1O,14b-hexahydro4O-mcthyl-8-nirodibenzo[b1flpyrido-

30 f1,2-4[1,4]diazepin-2-yl)propionamide (9, R2 = COCI5; Rs =.NO2) 

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

(8 : R8 = NO2), to afford cis-N-(1,2,3,4,10,14b-hexahydro-10-methyl-8-nitrodibenzo-
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[bfipyrido[1,2-d1[1,4]diazepin-2-yl)propionamide (9, 1(2 COCA; R8 NO2) (55 

%). Data: (rnlz) = 381 (M+fl). 

Example 25, (2a,4a,l4b(x)-2,2,2-trifluoro-N.(8-fluoro-1,2,3,4,10,14b-hexahydw-4,10-

s dimethyldlbenzo[bf]yrido[1,2-d)[1,4]diazepin-2-yl)acelainide (9 : lz = COCF3; Rs 
1J) 

This compound was prepared, in an analogous iiiaimer as described in Example 1, from 

(8 : R Cr13; 1(2 F), to afford (2a,4a,l4ba)-2,2,2-irlfluoro-N-(8-fluoro4,2,3,4,-

10,14b-bexahydro-4,10-methyldibenzo[bfJpyridof1,2-dJ[1,4]diazepn-2-

10 yI)acelamide(9 :1(2 =COCF3; R.4=C113;R8 =F)(62 %). Data: (nilz) 408 (M+}1). 

Example 26, cis-N-(1,2,3,4,10,14b.hexahydro-10-methyi-8-nitrodibenzo[bfjpyrido-

[1,2-dj[l,4]diazepin-2-yl)-2.methoxyacetamide (9: R2 = COC2H5O; Rj ’= NO2) 

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

15 (8 : Rg = NO2), to aflbrd , cis-N-(1,2,3,4,10,14b-hexahydro-10-iæcthyl-8-nitrodi-

benzo[bJ]pyrido[1,2-d1[1,4]diazepi-2-yl)-2methoxyacetamide(9: R = COC2H5O; 

R8 NO2) (46%). Data (mhz) = 397 (M+l1)1. S 

Example 219 cis-2,2,2-lrifluoro-N-(1,2,3,4,1O,14b-hexahydro-10-mçthyl-8-(2-methyl-

20 2H-tetrazol-5-yl)dibenzo[bJ]pyrido[1,24[1,4]diazepin-2-yl)acetainide (9 : 1(2 

COCF3; Rs = C2fl3N4) 

To a stirred solution of(9: R2 = COCF3;R5 = CN, Example 3) (100 mg, 0.250 nimbI) 

in DMF (2.5 ml) was charged sodium azide (195 tug, 3.00 mmci) and ammonium 

chloride (160 tug 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 

(Na2804) and concentrated under reduced pressure to yield a solid (48 mg, 43 %). The 

crude product (39 tug, 0.088 mmnol) was dissolved in 1:1 mixture of DMP : acetone (5 

in!) then sodium bicarbonate (11.1 tug, 0.132 mmol) and methyl iodide (54.7 mg, 0.880 

30 mnmol) 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 

(Na2SO4) then concentrated under reduced pressure. The crude product was purified by 
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column obromatograpby over silica to afford 

azepin-2-yl)acetamide 

458 (M+Ef 
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10, 14b-

Example 28 cs-2,2-trifluoro-N-(1,2,3,4,10,14b-hexahydo-8-f(hydroxyiinino)-

(9  

COCF3; R = CTLNO) 

This compound was prepared, in an analogous manner as desc$bed in Example 18, 

io from (9: R2 = COCF3; Rs = C0013), to afford cis-2,2,2-trifluro-N-(1,Z3,4,10,14b-

hexahydro8-[(liydroxyimino)ethyi]-10-methyldibenzob/Jpyrido[l,2-d1[1,4]diazepin-

2-yl)acetaxnide (9: R2 = COCF3; E8 = C21-14NO) (55 %). Data: (n*) 433 (M+H). 

is 

20 

25 

30 

Example 29, (2a4a, l4ba)-N-(7-chloro-1,2,3,4, 10,14b-bexaliydro-4, lO-diniethyl-

dibezotbflpido[1,2-dE1,4jdiazn-2-yl)-3,5-dimcthy1isoxazote-4-carboxamide (9: 

R2 = C005E6NO; 14 = C113 R7 Cl) 

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

(8: Rs = CH3; R7 = Cl), to afford (2a,4a14ba)N(7-chloro4,2,,4,10,14b-hexahydro-

4,10-dimethyl4zo[ido[1,2-4[1,4]diazepin-2-yl)-3,5-dixethylisoxazole-4-

carboxamide (9: it2 = COCT16NO; R4 CH3; it7 = Cl) (15 %) Data: (m/z) 451 

(M+B). 

Example .0, cis-N-(l,2,3,4,1OJ4b-heaiiydro-1O-methyl-8-nitod1benzo[bj]pyrido-

(1,2-dJ[1,4]diazepin-2-yl)-5-metbylisoxazole-4-carboxamide (9: *2= COC4RNO; R 

=NO2) 

This compound was prepared, in an analogous manner as desc 

(8, R8 NO2), to afford cis-N-(l,2,3,4,10,14b-hexaliydro.1 

C41T4N0; its = N(2) (27 %) Data: (nilz) = 434 (M+E). 

in Example 4, from 

(9:R2=CO 
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Example 319 cis-N-(i,2,3,4,1O,i4b-heydro4O-methyl4-nitodTh.o(bfpyri-

do[l,2-dj1,4]diazepin-2-yl)-4-methyl-1,2,3-thiadiazolc-5-carboxamIde (9 : R2 

COC3H3N2S; Rs = NO2) 

This compound was prepared, in an analogous manner as described Example 5, (8: 

s R8 = NO2), to afford cis-N-(-1,2,3,4,10,14b-hexaiiydro-10-met1yl-8-nitrodibenzo-

(bJ3pyrido(1,2-4[1,4]diazepin2-y1)-4-methy1-1,2,3$hiadiazoie-5-carboxamide (9: it2 

COC3N2S; it8 7 NO2) (72’%). Data (m/z) = 451 tM+U. 

Example 32, c1s-N-(8-(6-yanopyridin-2-yl)-1,2,3,4,1O,14b4wxhydro-1O.metbyl-

10 d benzo[b, dofl,2-d][l,4]diazepin-2-yl)-2,2,24rlfluoroacetarnide (9: it2 = COCI… 

R=C6H3N2) 

This compound was prepared, in an analogous trimmer as described in Example 12, (9, 

B2 COCF3 Its = Br), to afford cis-N.{8-(6-cyanopyrldin-2-yl)-1,2,3,4,lO,14b-

bexahydro-1O-methyl-dibenzo[b,f]pydo[l,2-d][1,4]diazepin-2-yl)-2,2,2-trifluoroacet-

is amide (9: R2 = COCF3;R8 = C6R3N2) (58 %). Data: (mlz) = 478 (f4j) 

20 

25 

30 

Example 33 

methyldibcnzo[b,fjpyrido[l,2-d][1,4]diazepin-2-yl]-2,2,2-tdfkzoroacetainide (9 it2 

COCF3; R8 = C4II5N20) 

To a stirred solution of (9 : it2 COCF3; its = CN) (391 rug, 0.980 rnmol) and 

triethylainine (212 iLL, 1.51 mmol) in ethanol (5 ml) was charged hydroxylainine. 

hydrochloride (102 rug, 1.47 minol) 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 DM and washed with H20. The organics were then dried 

(Na2SO4) and concentrated under reduced pressure to yield an oil (420 rug, 1009/o). The 

crude product (31 mg, 0.072 mmol) was dissolved in toluene (1 ml) then pyridine (23 

pL, 0.280 nunol) and propionyl chloride (12.5 jiL, 0.140 remol) were added and the 

reaction mixture was heated at 120°C for 2 hours. The reaction mixture was washed 

with water, dried (Na2SO4) then concentrated under reduced presure. The crude 

product was purified by reverse phase flPLC to afford cis-N-[8-(5-etbyl-1,2,4-

oxdazol3-yl)-1,2,3,4,l0,14b-bexahydro-10-methyldibenzo[b,flpyridofl,2-d][1,4]dia-



Exaapie 

S tl,2-dJ[1,4]di m-2-yl)-2-hydrox3propanamlde (9 R2 = CO 

This compound was prepared, in an analogous manner as deed 

(8RN02) The isdcomd was thkenupbiB 

of NaOfl was added. The reaction mixture was stirred at am 

hours. Most of the EtOfi was removed by under reduced pressu 

10 and the product was extracted into DC1’& The organics c 

saturated brine and dried (Na2SO4) The organics were conc 

pressure and the crude product was purified by column chroin 

abrd cis-N-(l,2,3,4,10,14b-hexaltydro-10-methyl-8-nitix 

dJ[l,4dmaepm-2yl-2-hydroxypropanamide 9 R2 = 

is Data:m!z 3974 

Example- 35, cis-N-(9-cb1oro-8-o-,2,3,4,10,l4b-bexah 

fbJ]pyrido[l,2.-dJ[l,4]diazepin-2-yl)-2,2,2-trifhuoroacetaimde ( 
CN;R9=Cl) 

20 This compound was prepared, in an analogous manner as descri 

(9 R = C0Cl3, R  = Br; R Cl), to afford cis-N-(9-cblo10-

hex hydro-10-methyldlbcnzo[bJyndo(1,2-d](1,4]diazepmn-2-’ 

trlfluoroacetammde (9, R2 = COCF3 R5 CN It, Cl) (60 i 

(M–J. 

25 

Example 36, cls-N-(5-methoxypyridin-3-yl)-1,2,3,4,l0,14b-1 

(2,2,2-frfluoroaceyl2mmo)dibenzo[b,fJpyndo[1,24[1,4]dlazeJ 
RCOE3,RCqN,N202) 

To a s*ród solution of(9 :R2 COCI;s C1102, Example ’ 

30 inDCM(OS ml) and DMF(2drops) was added asaluttonofc 

0.078 inmol) in MM (05 nil) The reaqtlon mixture was stir 

t=pw&=I The solvent was then remo’ed under reduced prc 

PcT/E?2006/050906 

(6mg, 18%). 

O;R=NQa) 

I in Example 5, ftom 

I and an 8% solution 

at temperatme for 2. 

1120 was then added 

then washed with. 

Wed. under reduced 

over silica to 

R8 NO2) (49 %). 

o40-nthy1dibenzo-

R2=COP3; R8= 

in Example 3, *om 

ano-1,2,3,4,l0,141>. 

Data: (m/z) . 435 

10-methyl-2-

)xamide (9 

(20 mg, 0.048 nnnol). 

aly1 chloride (6.8 gL,. 

d for 1 hour at room 

sure and the resulting 
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oil was dissolved in TIIF (0.5 ml). Triethylamine (7.3 pL, 0.052 mmol) was then added 

and the reaction mixture was cooled to 0°C. A solution of 5-ainino-2-methoxypyridine 

(6.5 mg, 0.052 mmol) in TIN (0.5 ml) was then added and the reaction mixture was 

allowed to stir at ambient temperature for 20 hours. The reaction was quenched by 

5 addition of NaHCO3 solution in 1120 and the product was extracted into EtOAc, dried 

(Na2SO4) and concentrated under reduced pressure. The crude product was purified by 

column chromatography on silica to afford cis-N-(5-me*hoxypyridin-3-yl)-

1,2,3,4,10, 14bhexahy&o10-methyl-2-(2,2,2-1–1uoroacetyla1niflo)dibeflzO[b,QIPYridO-

[l,2-d][l,4]diazepine-8-carboxamide (9: B.2 COCF3; R8 = C7N1N202) (39 %). Data: 

10 (m/z) = 526 (M+R). 

Example 31, cis-1,2,3,4,10,14b-hexahydro-10,14-dimethyl-2-(2,Z2-triflUorOacetYl-

rnnitio)dibenzo[b,fjpyrido[l,2-d][l,4]diazepine-8-carboxanhidc (9: B.2 = COCF3; R8 = 

CH2NO; B.14 = CR3) 

is This compound was prepared, man analogous manner as described in Example 1, from 

(8: Its CEI2NO; B.14 = Cu3), to afford cis- l,2,3,4,l0,14b-hexahydro-iO,14-diinethyl-

2(2,2,2-1rif1uoroacetylammno)dibenzo[b,fJpyrido[1,2-d][l,4]diaZepi11e-8-carbOXa1flide 

(9: B.2 = COCF3; R8 = CH2NO; It14 = CU3) (19%). Data: (mlz) 433 (M+H). 

20 Example 38, cis-2,2,2trifluoro-N-[l,2,3,4,10,14b-hexahydro-8-(2-bydroxyacetYl)-

10,14dimethy1dibenzo[b,1Jpyrido[1,2d][1,4]diazepifl-2-yl]aCetamide (9 : B.2 = CO-

CF3;R8 = C2H302) 

To a stirred solution of(9 : 2-CF3; 8-C2H30) (660 mg, 1.58 mmol) in dioxane (20 ml) 

was charged a solution of bromine (68.4 j.tL, 1.58 mmol) in Et20 (5 ml) was added 

25 dropwise. The reaction mixture was heated to 40°C for 30 hours. The reaction was 

quenched by addition of NaHCO3 solution in 1120 and the product was extracted into 

EtOAc, dried (Na2SO4) and concentrated under reduced pressure. The crude product 

was purified by column chromatography on silica to afford (9 : It2 = COCF3; R5 

C2I12RrO) (350 mg, 45 %). The product (9 : R2 = COCF3; Rs = C2H2BzO) (170 mg, 

30 0.343 mmol) was then dissolved in EtOH/R20 (85:15) (20 ml) and sodium fonnate 

(140 thg, 2.058 mmol) was added portionwise. The reaction mixture was stirred at 

ambient temperature for 20 hours. The reaction was quenched by addition of NaHCO3 
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solution 

30

-solution in BO and the product was extracted into EtOAc, dried (Na2SO4) and 

concentrated under reduced pressure. The crude product was puth ed by reverse phase 

BPLC to afford cs-2,2,2-trffluoo-N-1,2,3,4,10,14b-beaahydr4-8-(2-bydroiyacetyl)-

10,14-diniethyldlbenzo[b,fjpyrido[l,2-d][i,4]diazepin-2-yl]acetamide (9 : 1(2 = CO-

5 CF3; Rs = C2R302) (46 mg, 315%). Data: (mfz) = 434 (M+ll). 

Example 390 cis-1,2,3,4, 10,14b-hexahydro-10-methyl-N-própyl-2-(2,2,2-trffluoro-

acetylamino)dibenzo[b,fJpyrido[1,2-d][1,4]diazepine8-carboxarnide (9: R.2 = COCF3; 

R5=C4H5NO) 

to This compound was prepared, in an analogous manner as described in Example 36, 

from (9 : 1(2 = COCF3; R = C}102, Example 4), to afford cls-1,2,3,4,10,14b-hexa-

bydro-10-methyl-N-propyl-2-(2,2,2-trfiuoroacetylamino)dibenzb{b,fjpyrldo[1,2-d][1,-

4]diazepine-8-carboxamide (9 :1(2 COCF3; R8 = C4R8NO) (27 %). Data: (m/z) = 

461 M+:u 

15 

Example 400 cis-2,2,2-trifiuoro-N-[l,2,3,4,1O,14b-hexahydró-10-methyl-8-(5-meth-

oxmetbyl-i,2,4oxadiazol-3-yl)dibenzo{bjlpyrido[1,2-dl[1,4]cliazepiu-2-yl]acetatnide 

(9: R2 = COCF3; R.s C4H5N202) S 

To a stirred solution of (9 : 1(2 = COCF3; R8 = CN) (391 mg, 0.980 mmcl) and 

20 triethylamine (212 jtL, 1.51 rnmol) in ethanol (5 ml) was charged bydroxylainine 
hydrochloride (102 rug, 1.47 romol) 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 1120. The organics were then dried 
(Na2SO4) and concentrated under reduced pressure to yield an oil (420 mg, 1000A). The 

25 crude product (60 mg, 0.140 mmol) was dissolved in pyridine (1 ml) and 
methoxyacetyl chloride (25.5 jiL 0.280 mmol) was added then the reaction mixture 
was heated at refiux for 3 hours. The reaction mixture was sashed with water, dried 
(Na2SO4) then concentrated under reduced pressure. The crude product was purified 
by reverse phase HPLC to afford cis-2,2,2-tritluoro-N-[1,2,3,4,10,14b-hcxahydro-10-

3° methyl-8-(5-methoethyl-1,2,4-oxadiazol-3-yl)dibenzo[bj]yrido[1,2-dJ[1,4]diaze-
pin-2-yl]acetainide (9 : R2 = C0CR3; 1(8= C4H5N202) (12 m, 180A). Data: (m/z) 
488 (M+g)+. 
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Example 419 cs*2,2,2trit1uoroNE1,2,3,4,10,l4bhexabydro-10-1rethy1-8-(3-meth-

(9 : R2 

COCP3;R8 = CliNO) 

This compound was prepared, In an analogousmalmer as described for 12, from (9: R2 

= COF3; Rs = Br), to afford cs-2,2,2-txifiuoro-N-[l,2,3,4,l0,4b-hexahydrO4O 

amide (9: COCF3;R5 = C6116NO)(54 %). Data: (m/z) 483 0I–1:IY. 

Example 42, cis-N-(I2-cyano-1,2,3,4,l0, 14b-bexahydro-1O-methyl-8-nitro-diberizo-

bJpyrido[1,2dJ[1,4]diazepin-2y1)-2,2,2-ttif1UOrOaCetamide (9 : R2 = COCF3; R5 

NO2; R12 = CN) 

This compound was prepared, in an analogous manner as described in Example 2, from 

(9 : R2 = COCE3; R12 = CN), to afford 

methyl.8ntrodibezo[bJ]pyrido[1,2-c][1,4]diazepin-2-yl)-2,2,2-t1iflUOrOaCetafl1kiC (9 

It2 = C0CF3;R8 = NO2; R12 = CN) (10 %). Data: (m/z) 446 (M+R)1. 

Example 43, cis-N-(8,13-clibromo-1,Z3,4,10,14b-hexahydro-10,14 di ethyidibenzo- S 

[bflpyrido[1,2-d](i,4]diazepIn-2-yl)-2,2,2-trifluoroacetaJflide (9 : R2 = COCF.3; R 

Br, R13= Br, R14CN) 

This compound was prepared, in an analogous manner as described in Example 3, from 

(9 It2 = COCl3; It14 = CN) to afford cis-N-(8,13-dibromo-1,2,3,4,10,14b-beXahydrO-

9� 

:.R2 = COcF3;E8 = Br, RI  =Br, R14 = CN) 33 %. Data: (m/z) = $48 (M+Hr. 

Example 44, cisN[1,2,3,4,10,14bhexahydro-10-methyl-8-(pyr1din-4-Y1)-dibeflZO-

[b4/]pyrido[1,2*dJ(1,41diazepin-2-yl)-methanesulfonatnlde (9: It2 S(0)2CH3; R8 =4-05IJ4N) To a stirred solution of (8 ; R 4-05U4N) (200 mg, 054 inmol) In dichloromethane (10 ml) was added triethylamine (81 pL) and metbanesulpbonylchloride (45 iL), maintaining 

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

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

with water and washed with saturated aqueous sodium hydrogen crbonate, brine and 
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ntrated under reduced 

i–ograthy on silica to 

RS4-054) 

Example 45, csN-(1,2,3,4,10,14b-hexhyd10-methyl-8-cyanodibenzo(b,flpyrzdo-

(9 Ra N(Me)OMe, Ra 

� 

10 To a stirred solution of 

fb,f1jyido[1,2-][14]diazepm-2-y1)-2,2,2-trifluoroacetam1de () R2 = COCFi, R8 

CN) (436 g, 109 nimol) in Et011 (72 ml) was added 2N NaOH (192 ml) The 

ranmixiure was stirred overniglu at ambient tei.peraure then the reaction 

mixture was poured- into water and extracted with EtOAc The organic layer was 

15 washed with E60, then saturated brine, then dried (Na2SO4) and concentrated under 

reduced pressure to afford crude (8 R5 = CN) (304 g, 92 Data: (m/z) 305 
- 

Toastirredsolutloiiof ($:RsCN) (200nig0658mmo)mEtOAc(8m1)was 

added a catalytic amount of activated charcoal and thcb1oromthy1cbioroformate (948 

� 
20 ILL 0197 mmol) The reaction mixture *as stirred at reflux fr 2 hours The reaction 

mixture was filtered over drcahte and Owcentrated under re4uced pressure to afford 

crude (8* isocyanate on position 2 (NC()), Rs CN) (217 m 100 %) Data (mlz) 

331(M+U). 

Toastirredsolutlonof(8 (NIiR2 NCO,RCN) (5m0164rnmo)mEtOAc 

25 (10 nil) was added a solution of N.O.-.1111,  hydrochloride (80 mg, 

0197 mmol) with tnethylamme (237A 0.197 minol) in EtóAc (5 nil) The reaction 

ni*xturewas stirredat5O°C  for 2 days and then poured anwater and extractedwith 

EtOAc The organic layer was wasb$ with 1120 
andt,purificatim

ed brine, then dried 

(22SO4) and concentrated under reduced pressure to affor  (9 R2 = 

30 CON(Me)OMe, E = CN) (59 mg, 92 %) Data (ni/z) 39 (+B 
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Example 46 Glucocorticoid receptor binding activity 

The affinity of compounds was tested using a Ghicocoxticoid Rcepor Competitor 

$ Assay kit (PanVerafi). Components of the kit were thawed from - 80°C on ice 

(Fbiormone GS1, reconbinÆt human,GR (OR)) or at room temperature (OR. screening 

buffer, stabilising peptide and Dri). 10mM test compounds were manually diluted to 

2OpM then serially diluted to.a final concentration range of l0iM to O.lnM using the 

:BioMek 2000 (Beckman-Coulter) into a black walled 384 welled plate (Matrix 

10 technologies). In the following order; fluormone GS1 (mM final concentration) is 

added to all wells excluding the buffer control wells, OR (4nM 
final 

concentration) is 

added to all wells except minimum and buffer control was, cothol (10mM final 

concentration) is added to fluormone GS1 control wells only, bufer is added to all 

wells to a final volume of 40ii. The plate is covered and incubated at room 

15 temperature with agitation for 90 minutes. Readings were taken using the Analyst 

(LJL) in fluorescence polarisation ’reading mode. The MIIIIP tatiois calculated from 

cps readings obtained in parallel and perpendicular mode. The percent effect of the 

bound ligand is calculated at each concentration and the dose response curves plotted 

allowing the EC50 to be calculated. This is compared to the known Standard (1 1D,1713)-

20 1 l-(l,3-benzodioxol-5-y])-17-hydroxy-17-(l-propynyl)estta-4,9-dien-3-one (CAS No. 

189035-07-2), EC50 = 10"M). All compounds exemplified have binding activities < 

2xl04M. 

� Example 47 Functional responses in vitro 

2$ To quantify the ability of compounds to inhibit inflammatory gene expression in vitro, 

responssof compounds were evaluated in the bimii, cell line U2CS that was stably 

transfected with human recombinant OR DNA. U20S cells were stim1ated with TNFa 

and IPNy which leads to the secretion of MCP-1 in the supernatant Secretion of MC?-

1 was quantified indirectly by the use of two anti-buman-MC1-1 antibodies, one 

30 labeled with the fluorescent donor Europium the second one,!labeled with the 

fluorescent acceptor Ailophycocyanln (APC). Secretion of MCP- I in supexnatant is 

II 
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quantified by measuring the emission wavelength of APC (665 inn) when Europium is 

excitated at 340 inn. The ability of compounds (prednisolone or compounds according 

to formula 1) to inhibit MCP-1 expression was quantified and BC50 values were 

calculated. Examples 1, 2, 10, 11 and 14-24 showed an EC50 of 0.2-2 nM whereas the 

5 value found for prednisolone was 2 nM. 

Example 48 Anti-inflammatoiy activity in vivo 

The potency of compounds to inhibit inflammation was quantified in a model in which 

mice were treated with lipopolysaccbaxide (LPS). Anti-inflaminatoiy effects were 

io quantified as inlul,ition of LPS-induced TNFoc (S.R Hyde & F.E. McCallum,, Infection 

& Immunity, 60; 976-982 (1992)). Mice were treated i.p. with 0.5 mg/kg LPS. 

Compounds (prednisolone or compounds according to formula I) were dosed 

systemically by either oral or subcutaneous administration at 1 hour before the 

induction with LPS. 1’/z hours after LPS induction, serum was collected and mice were 

15 sacrificed. TNFx levels in serum were quantified using a commercially available Elisa-

kit according to the descriptions of the supplier. Both prednisolone as well as 

compounds according to examples 2-7, 9 and 31, dose-dependently inhibited TNFa 

(ED50 :03-20 nijkg as compared to 0.5 for prednisolone). 

20 Example 49 Anti-arthritic activity in vivo 

� The ability of compounds to inhibit arthritis was tested in a Collagen type fl-Induced 

Arthritis model in mice (D.E. Trentham at al. I Exp Mod 146; 857-868 (1977)). In this 

model male DbWI 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 
25 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 

30 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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Claims 

1. A compound according to general formula I: 

1Oa\ 
5a 14a\’ 

14 

14* 

Formula I 

or a pharmaceutically acceptable salt thereof, wherein 

Ri isflor(1-4C)alkyl; 

it2 is -C(0)Ri5or-S(0)2R15; 

R.3 is H, (1-4C)alkyl or -0Rt6; 

R4i5H, (l-4C)alkylor-0R16; . ..... 

R6 is H, -C(H)NOR16; 

it7 is H, halogen or cyano; 

or it7 is (l-6C)alkyl, (2-6C)alkenyl or (2-6C)alkynyi, all three optionally 

substituted with OH, halogen or N112; 

or R7 is -C(II)NOR, -OR16, -C(0)ORi6or -C(0)R16; 

it8 is 11, cyano, halogen or nitro; 

or R8 is (1-6C) alkyl, (2-6C)aikenyl, (2-6C)aikynyl or -0(1-6C)alkyl, all 

optionally substituted with amino, hydroxyl or halogen; 

or R8 is (hetero)aryl, optionally substituted with cyano, halogen, (14C)aikyl. (1-

4C)alkoxy or (1-4C)alkoxy(1-4C)alkyl; 

or R8 is-C(H)NOR16, -C(0)NHR17, -C(0)R.18, -C(0)0R19, -NIIC(0)R20, - 

NT]S(0)2R21 or -C(1-4C)alkylNOR2i; 

it9 is H, halogen, cyano or (1-4C)alkyl optionally substituted with halogen 

R1ois H or (1 -4C)alkyl; 

R11 is H; 

it12 is ii, cyano or (1-4C)alkyl; 



WO 2006/084917 PCTIEP2006/050906 

� -36-

R3 is H, (1-4C)alkyl, halogen or formyl; 

R14 is H, halogen, cyano, (14C)alkyl, (2-6C)alkenyl, C(0)R21 or (hetero)axyi 

Riis11; 

or Ris is (1-6C)alkyl, (2-6C)alkenyl, (2-6C)alkynyl, -0(2-6C)alkyl, -0(2-

s 6C)alkenyl or -0(2-6C)aikynyl, all optionally substituted with one or more OH, 

halogen, cyano or (hetero)azyl 

or R1.5 is (hetero)aryl, optionally substituted with (l-4C)alkyl,, halogen, cyano, 

nitro or amino; 

� 
or R15 is Nil2, (di)(14C)a1kylamiuo, (14C)alkyl(1-4C)alkoxyaminc, (1-

10 4C)alkylthio(1-4C)aikyl or (1 -4C)alkoxy(l -4C)alkyl; 

each R16 independently is H,, (l-6C)a]kyl, (2-6C)aikenylor (2-6C)alkynyl; 

1(17 is H, (1-4C)alkoxy or (3-6C)cycloa141; 

or R, is (l-6C)alkyl, optionally substituted with halogen,-

or
alogen;or

 R17 is (hetero)aryl, optionally substituted with halogen, (1-4C)a]kyl or (1-

15 4C)allcoxy. 

Rig is H, N142, -C(0)R21 or-S(i-4C)aikyl 

or Rig is 14C)akt optionally substituted with OH, halogen orcyano,-

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

1(20 is H, (1-6C)aikyl or (2-6C)alkenyl, both optionally substituted with halogen, 

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

halogen; 

or 1(20 is (3-6C)cycloaikyl (1-6C)alkoxy; (l-6C)alkenyloxy or (hctero)aryl, 

optionally substituted with (1-4C)alkyl), NET2, -NH(l-6C)aikyl or - 

NH(hetero)aiyl 

25 each R21 independently is H or (l-6C)alkyl. 

2. The compound according to claim 1 wherein R1 is H or halogen or OR 

3. The compound according to claims 1-2 wherein 1(7 is IL 

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

5. The compound according to claims 1-4 wherein each 1(16 is independently H or 

30 (1-6C)alkyl. 

6. The compounds according to claims 1-5 wherein R2 is C(0)R15 
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7. The compound according to claims 1-6 wherein Ri5 is (14C)aikyl, optionally 

substituted with halogen. 

8. The compound according to claim 7 wherein R15 is trifluoromethyL. 

9. The compound according to claims 1-8 wherein each R,21 is independently (1-

4C)alkyL 

10. The compound according to claims 1-8 wherein 14 is H, halogen, cyano, intro, 

C(0)R18, or -NHC(0)R20; 

or R5 is (hetero)axyl, optionally substituted with cyano, (1-4C)alkyl, (1 - 

4C)alkoxy, (1-4C)alkoxy(1-4C)alkyl or (Iietero)aryl). 

10 11. The compound according to claims 10 wherein Rs is H, cyano, pyridyl or nitro. 

12. The compound of anyone of claims 1-10 for use in therapy. 

13. Use of the compound of claims 1-10 or a pharmaceutically acceptable salt or 

solvate thereof for the manufacture of a medicament for patients in need of 

� modulating the glucocorticoid receptor. 

15 14. Use of the compound of claims 1-10 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 1-10 or a pharmaceutically acceptable salt or 

solvate thereof for the manufacture of a medicament in the field of rheumatology, 

20 hematology, puhnology, dermatology, gastro-enterology, endocrinology, 

neurology or nepbrology. . 
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MODULADORES DEL RECEPTOR GLUCOCORTICOIDE NO ESTEROIDE 

La presente invenciôn se relaciona con compuestos que moØulan  en el receptor 

glucocorticoide asi como tamblØn con el uso de estos compuestos en terapia. 

5 

Los receptores intracelulares son una clase de proteinàs estructu ntº 

relacionadas involucradas en la regulacion de as protefnas del gen. s 

receptores esteroides son un subconjunto de estos , que incluye Øl 

receptor glucocorticoide (GR), el receptor de progesteron (PR), el receptor 

10 andrôgeno (AR), el receptor estrOgeno (ER), y el receptor mineralocorticoide (MR). 

La regulación de un gen mediante tales receptores o factores requiere el receptor 

intracelular y un ligando correspondiente que tenga Ia capacidad de Unir.. 

selectivamente al receptor de una manera que afecte la trascripción del gen. 

15 Los moduladores del receptor glucocorticoide esteroide habituales 

(glucocorticoides) como la prednisolona a.o. son agentes antiinflamatorios muy 

efectivos que son habitualmente utilizados en mÆs de 100 Indicaciones en los 

campos de Reumatologia, Hematologla, Neumologia, Dermatologia, 

Gastroenterolog Ia, Endocrinologia, Neurologia, y Nefrologla. Las indicaciones 

20 tratan inclusive Artritis Reumatoide (RA), Enfermedad Inflarnatoria del Intestino 

(IBD), Lupus, alergias, asma, soriasis y muchas otras (J.D. Baxter, Advances in 

Internal Medicine 45; 317-349; 2000). Los efectos antiinflamatorios de estos 

compuestos se cree que son mediados a travØs de la inhibición de  la expresiOn de 

mediadores pro-inflamatorios como las molØculas de adhesion, citoquinas, 

25 quimoquinas y enzimas mediante un mecanismo que involucra la interacciôn del 

CR u.nido al ligando con los factores de trasripción. Este mecanismo se denomina 

como transrepresiOn (M. Karin, Cell 93;487-490; 1998). 
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El uso de glucocorticoides esteroides conlentes se acompata mediante efectos 

metabólicos y otros colaterales (por ejemplo, diabetes, hipertensión, osteoporosis, 

caquexia muscular, a.oj. Parte de estos efectos colaterales se cree que son 

mediados a travØs de la interacciôn directa del OR unido al Ugando a elementos 

5 que responden a glucocorticoide (los GRE) sobre el ADN de los genes objetiyo y 

la inducciOn subsecuente de la expresiOn genØtica (J.D. baxter, Advances in 

Internal Medicine 45; 317-349; 2000; M. Karin, Cell 93;487490; 1998). Otra parte 

de estos efectos colaterales podria ser debida a la teactividad cruzada con otros 

receptores esteroides, como el mineralcorticoide (MR) 0 el receptor de 

10 progesterôna (PR). 

Los glucocorticoides no esteroides no tienen una similitud estructural mole Ular-. Aar-

con los esteroides y por lo tanto uno tambiØn podria esperar diferencias en las 

propiedades fisicoqulmicas, parÆmetros farmacocinØtios (P K), distribuciôn de 

15 tejido (por ejemplo, SNC versus perifØrico) y de manera nÆs importante los 

glucocorticoides no esteroides pueden mostrar ninguna/poca reactividad cruzada a 

otros receptores esteroides o pueden mostrar ninguno/pocos efectos metabólicos 

u otros efectos colaterales. 

20 La presente invención suministra compuestos no esteroides que modulan la 

actividad del receptor glucocorticoide. MÆs particularmente, là presente invenciôn 

suminisra compuestos no esteroides de alta afinidad para la union OR que 

muestra efectos antlinflamatorios in vitro e in viva. De acuerdo con la presente 

invención se suministran compuestos que tienen una fOrmula general I, o una 

25 prodroga de Østos, o una sal farmaceuticarnente aceptable de estos. 
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La presente invención suministra compuestos no esteroides que modulan la 

actividad del receptor glucocorticoide. MÆs particularmente, la presente invericiôn 

suministra compuestos no esteroides de alta afinidad que son agonistas, agonistas 

parciales o antagonistas del receptor glucocorticoide. De acuerdo con la presente 

5 invención se suministran compuestos que tienen una formula general I, 

as 

Ali 

RO 

RI 

12 
/ 

I 

14 

144Re

 
b 

R13 

/ 

I 
4 

R18 

32 

\ 

o una sal farmacØuticamente aceptable de Østos. 

10 En esta fOrmula, los grupos R tienen los siguientes significados: 

R, es H o alquilo(1-4C); 

R2 es �C(0)R15 o �S(0)2R15  

R3 es H, alquilo(1-4C) a �OR16 

R4 es H, alquilo(1-4C) o �OR16 

15 R6 es H o�C(H)NOR16; 

R7 es H o halOgeno, dana; 

alquilo(1-6C), alquenilo(2-6C) o alquinilo(2-6C), todos los tres opcionalmente 

sustituidos con OH, halOgeno o NH2; 

-C(H)NOR16, -OR16, -C(0)R16, o �C(0)0R16; 

20 R8 es H, ciano, halógeno, nitro; 

alquilo(1-6C), alquenilo(2-6C) o alquinhlo(2-6C) o �0 alquilo(1-6C), todos 

opcionalmente sustituidos con amino, hidroxilo o halogeno; 
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(hetero)arilo, opcionalmente sustituido con ciano, halOgeno, alquilo(1-4C), alcoxi(1-

4C), aIcoxi(1-4C)aquiIo(1-4C); 

-C(H)N0R16, -C(0)NHR17, -C(0)R18, -C(0)0R19, -NHC(0)R20, -NHS(0)2R21; a -c 

a!quilo(1-4C)N0R21; 

5 R9 es H, halógeno, ciano a atquilo(1-4C) opcionalmente sustituido con hali5geno; 

R10 es H a alquilo(1-4C); 

R11 es H; 

R12 es H, ciano o alquilo(1-4C); 

R13 es H, alquilo(1-4C), halOgeno o formilo; 

10 Rf 4 es H, halógeno, ciano, alquifo(1-4C), alquenhlo(2-6C), C(0)R21 o (hetero)arilo; 

R15esH; 

alquilo(1-6C), alquenhlo(2-6C), alquinilo(2-6C), -o alquilo(2-6C), -o aIquenilo(2-6C).. 

o -o alquinilo(2-6C), todos opcionalmente sustituidos con uno o mÆs OH, 

halogeno, ciano o (hetero)arilo, 

15 (hetero)arilo, opcionalmente sustituido con alquilo(1-4C), halOgeno, ciano, nitro o 

amino NH2, (di)alqullamino(1 -4C), atquiI(1 -4C)alcoxiamino(1 -4C), alquiltio(1 - 

4C)alquHo(1-4C) a alcoxi(1-4C)alquilo(1-4C); 

R16 es H, alquito(1-6C), alquenilo(2-6C) a aquiniIo(2-6C); 

R17 es H, 

20 alqullo(1-6C), opcionalmente sustituido con halógeno, alcoxi(1-4C) 0 (hetero)arilo, 

opcionalmente sustituido con halogeno, alquilo(1-4C) a alcoxi(1-4C); 

cicloalq4ilo(3-6C) o 

(hetero)arilo, opcionalmente sustituido con halôgeno, alquilo(1-4C) a alcoxi(1-4C); 

R18 es H, NH2, -C(0)R21 o alquilo(1-4C), opcionalmente sustituido con OH, 

25 halOgeno, ciano o �S alquilo(1-4C); 

R19 es H o alquilo(1-6C), opcionalmente sustituido con OH a halôgeno; 

R20 es H, 
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alquflo(1-6C) a alquenflo(2-6C), ambos opcionalmente sustituidos por halôgeno, 0 

alquilo(1 -6C), (hetero)arilo, opcionalmente sustituido con alquilo(1 -4C) o halógerio; 

cicloalquilo(3-6G); alcoxi( I -6C); alqueniloxi(1 -6C); o 

(hetero)arilo, opcionalmente sustituido con alquilo(1-4C), NI-12, -NH alquilo(I-6C) o 

5 �NH(hetero)arilo; 

y 

R21 es H o atquilo(1-6C); 

Asi, se ha encontrado ahora, que la clase anterior de compuestos de acuerdo a la 

. FOrmula I o las sales farmacØuticamente aceptables de Łstos, tienen actividad 

10 moduladora del receptor glucocorticoide. 

El tØrmino alquilo(1-6C) como se utiliza en la definiciôn de Ia invención significàun 

grupo aiquilo ramificado o no ramificado que tiene 1-6 Ætomos de carbono, por 

ejemplo metilo, etilo, propilo, isopropilo, butilo, sec-butilo y terc-butilo, pentilo y 

15 hexHo. Los preferidos son alquilo(1-4G). El termino alquilo(1-4C) coma se utiliza en 

la definiciOn de la invenciOn significa un grupo aiquilo ramificado o no ramificado 

que tiene 1-4 Ætomos de carbono, por ejemplo metilo, etilo, propilo, isopropilo, 

butflo, sec-butilo y terc-butilo. Los preferidos son metilo y etilo. Ws preferido es 

metilo. 

FTE 

El tØrmino cicloalqullo(3-6C) significa un grupo aiquilo ciclico que tiene 3-6 Ætomos 

de carbQno. 

El tØrmino halógeno significa Nor, cloro, bromo o yodo. 

25 
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El tØrmino alquenilo(2-6C) significa un grupo aiquenilo ramificado o no ramificado 

que tiene 2-6 Ætomos de carbono, tat como etenilo, 2-butenHo, pentenilo y 

hexenilo. Los preferidos son alquenilo(2-4C). 

5 El tØrmino alquenilo(2-4C) significa un grupo aiquenilo ramificado o no ramificado 

que tiene 2-4 Ætomos de carbono, tat como etenilo y 2-butenilo. 

El tØrmino alquinilo(2-6C) significa un grupo alquinhlo ramificado o no ramificado 

. que tiene 2-6 Ætomos de carbono, tai como etinilo, propinilo, butililo, pentinilo y 

10 hexinilo. El preferido es alquinilo(2-4C). 

El tØrmino alquinilo(2-4C) significa un grupo alquinilo ramificado o no ramificado.. 

que tiene 2-4 Ætomos de carbono, tat como etinilo y propinilo. 

15 El tØrmino �0 alquilo(1-6C) significa alquiloxi(1-6C) en donde alqui(o(1-6C) tiene el 

20 

significado previamente definido. 

El tØrmino �0 atquenilo(2-8C) significa atqueniloxi(2-6C) en donde alquenilo(2-6C) - 

tiene el significado previamente definido. 

El tØrmino �0 alquinilo(2-6C) significa alquiniloxi(2-6C) en donde alquinilo(2-6C) 

tiene el significado previamente definido. 

El tØrmino alquiloxi(1-4C) significa un grupo alquiloxi que tiene, 1-4 Ætomos de 

25 carbono, la porciôn aiquilo tiene el mismo significado que so definiO previamente. 

Los grupos alquiloxi(1-2C) son los preferidos. 
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El tØrmino alcoxi(1-4C)atquilo(1-4C) significa un alcoxi(14C) unido a un grupo 

alquilo(1-4C), ambos grupos tienen los significados previamente definidos. 

El tØrmino (di)alquilamino(1-4C) significa una pardon amino, con al menos uno, 

5 opcionalmente dos hidrOgenos reemplazados por un grupo alquilo(1-4C) coma se 

definió  previamente. 

El tØrmino -s alquilo(1-4C) significa un grupo alquiltio(1-4C), el grupo alquilo(1-4C) 

tiene el significado previamente identificado. 

10 

15 

20 

El tØrmino alquiltio(1-4C)alquilo(i-4C) significa un grupo alquiltio(1-4C) unido a un 

grupo alquilo(1-4C), ambos tienen los significados previamente definidos. 

El tØrmino arilo significa sistema de anillo aromÆtico de 6 miembros. 

El tØrmino heteroarilo significa un sistema de anillo aromÆtico de 5 a 6 miembros 

que contienen al menos un heteroÆtomo seleccionado del grupo de N, 0 y S en un 

anillo de 5 miembros y N en un anillo de 6 miembros, tal como piridilo, pirimidilo, 

tetrazolilo a tiadiazolilo. 

El tØrmino (hetero)arilo significa ardo a heteroarilo como se definiO anteriormente. 

El tØrmino sal farmaceuticamente aceptable representa aquellas sales que son, 

dentro del alcance del juicio medico, adecuadas para uso en contacto con tejidos 

25 de humanos y animales inferiores sin la toxicidad indebida, irritaciôn, respuesta 

alergica y similares, y son medidos con una proporciOri beneficiolriesgo razonable. 

Las sales farmacØuticamente aceptables son bien conocidas en la tØcnica. Ellas 
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se pueden obtener durante el aislamiento final y la purificaciôn de los compuestos 

de la invención, o separadamente al reaccionar la función de base libre con un 

Æcido mineral adecuado tal como Æcido clorhIdrico, Æcido fosfôrico, o Æcido 

sulfürico, o con un Æcido orgÆnico tal como por ejemplo Æcldo ascôrbico, Æcido 

5 cItrico, âcido tartârico, Æcido lÆctico, Æcido malØico, Æcido malônico, Æcido fumªrico, 

Æcido glicólico, Æcido succlnico, Æcido propiônico, ªcldo acØtico, Æcido 

metanosulfônico, y similares. La funciôn Æcido puede reaccionar con una base 

orgÆnica a mineral, coma hidróxido de sodlo, hidrOxido de potaslo o hidrOxido de 

titlo. 

S 
10 

Los compuestos de la preserte invención poseen al menos dos Ætomos de 

carbono quiral y pueden por Ia tanto se obtenidos como enantiömeros purôs;o 

como una mezcla de enantiômeros, o como una mezcla de diastereOmeros. Los 

mØtodos para obtener los enantiOmeros puros son conocidos en la tØcnica, por 

15 ejemplo cristalización de sales que se obtienen de Æcidos ópticamente activos y la 

mezcla racØmica, o cromatografia que utiliza las columnas quirales. Para la 

separación de los diastereómeros, las columnas de fase directa o columnas de 

10 fase inversa se pueden utilizar. 

20 La invención tambiØn se relaciona con compuestos de acuerdo con la Formula I en 

25 

donde R7 es H, halogeno u �OR16. 

La invenciOn tambiØn se relaciOn con compuestos de acuerdo con Ia Formula I en 

donde R2 es C(0)R15. 

En aUn otro aspecto de la invenciOn se relaciona con compuestos de acuerdo con 

la FOrmula I en donde R7 es H. 
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La invención se relaciona ademÆs con aquellos compuestos en donde R10 en (a 

Formula I es metilo. 

5 La invenciôn tambiØn se relaciona con aquellos compuestos en donde R4 en (a 

�10 

Formula i es H o alquilo(1-4C). 

Otro aspecto de la invención se relaciona con compuestos de acuerdo con la 

Formula I en donde R16 es H a alquilo(1-6C). 

En otro aspecto (a invenciôn se relaciona con compuestos en donde R14 es 

alquilo(1-4C). S S 

En aün otro aspecto (a invención se relación con compuestos en donde R15 es 

15 afquilo(1-4C) opcionalmente sustituido con halOgeno, dana, nitro a amino. 

En aCm otro aspecto la invención se relaciOn con compuestos en donde R15 es 

alquilo(1-4C) opcionalmente sustituido con halOgeno. 

20 En aiin otro aspecto la invenciOn se relación con compuestos de Formula I en 

donde R15 es trifluorometilo o (hetero)arflo, opcionalmente sustituido con alquilo(1-

4G). 

La invenciOn tambiØn se relaciona con compuestos de FOrmula (en donde R15 es 

25 (hetero)arito, opcionalmente sustituido con alquilo(1-4C). 
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En un aspecto adicional R21 en los compuestos de acuerdo con la Formula I es 

alquilo(1 4C). 

La invención tambiØn se relaciona con compuestos de acuerdo con la FOrmula I en 

5 donde R5 es H, halôgeno, ciano, nitro, -C(0)R18, -NHC(0)R20 a (hetero)arilo, 

opcionalmente sustituido con ciano, alquilo(1-4C), alcoxi(1-4C), alcoxi(1-

4C)alquilo(1-4C) o (hetero)arilo. - 

La invención tambiØn se relaciona con compuestos de acuerdo con la FOrmula I en 

S 
10 donde R8 es H, halógeno, ciano, nitro, -C(0)R18, -NHC(0)R20 a (hetero)arilo, 

opcionalmente sustituido con -ciano, alquilo(1-4C), alcoxi(1-4C) o alcoxi(1-

4C)alquilo(1-4C). 

La invenciOn se relaciona adicionalmerite con aquellos compuestos en donde R8 

15 es H, ciano, piridilo o nitro. 

20 

En otro aspecto la invención se relaciona con compuestos en donde R8 es ciano, 

piridilo o nitro. La invenciOn tambiØn se relaciona con compuestos en donde R8 es 

ciano. 

En aün otro aspecto la invención se relaciona con compuestos de acuerdo con la 

FOrmuIa I en donde R1, R3, R4, R6, R7, R9, R11, R121 R3, y R14 son H. 

ACm otro aspecto de la invención se relaciona con compuestos en’, donde todas )as 

25 definiciones especificas de los grupos R1 a R21 como se definieron aqul 

anteriormente se combinan en el compuesto de formula I. 
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La invenciôn tamblØn reside en compuestos de acuerdo con la FOrmula I que son 

altamente especificos para el receptor glucocorticoide. La esecificidad se puede 

determinar mediante el ensayo del compuesto como se descrlbió adicionalmente 0 

para el receptor glucocorticoide, con otros receptores bien cpnocidos tal como el 

5 receptor de progesterona, el receptor and.rOgeno, el receptor mineralocorticoide o 

el receptor estrógeno. 

Sintesis: 

10 La secuencia de etapas para sintetizar los compuestos de la presente invención se 

describen en el Esquema 1. �... 

Los compuestos de la presente invenciOn se pueden preparr al acoplar pnmero 

2-halonitroarilos de la estructura general 1, en el cüal X, tiene el significado 

15 previamente definido para los halOgenos, con derivados de (N-alquil)anilina. 

La reacciOn anteriormente mencionada es tipicamente conducida a temperatura 

elevada en la presencia de carbonato de potasio y con, b sin, el uso de un 

solvente org6nico.2-halonitroarilos de la estructura general I estØn 

20 comercialmente disponibles o son fÆcilmehte accesibles por vja de rutas sintØticas, 

las cuales estÆn bien documentadas en la literatura. i.sta reaciOn se reporta en la 

literaturq por G.W. Rewcastle, et. al. J. Med. Chem., 30, 1987, 843. 

Alternativamente, estas reacciones se pueden Ilevar a cabp en la presencia de 

carbonato de casio, acetato de paladio y BINAP para logar unproducto analogo. 

25 
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Esquema I 

fl1j MI 

-’ 

’r-

2 

i :x1x:x.::: 

r 
[ I: 

_�_�\., 

0 4 

5 Los compuestos de la estructura general 2 se pueden entonces reducir para logar 

los compuestos de la estructura general 3. 

La reacción anteriormente mencionada es tipicamente conducida a temperatura 

ambiente en la presencia de cloruro de estaæo (II) con un solvente orgÆnico 

10 entonces tratado con hidrôxido. 

Los compuestos de la estructura general 3 pueden entonces ser N-formilados para 

lograr los compuestos de Ia estructura general 4. 

15 La reacciOn mencionada anteriormente es tlpicamente conducida a refluir Æcido 

fórmico, sin el uso de cualquier solvente orgânico. 
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Los compuestos de la estructura general 4 pueden ser entoncs un anillo cerrado 

para formar el anillo C y logar los compuestos triciclicos de la estructura general S. 

La reacciôn anteriormente mencionada es flpicamente conducida a temperatura 

ambiente en la presencia de pentactoruro: fosforoso, con el 6so de un solvente 

orgÆnico. Alternativamente, estas reacciônes so pueden lIvar a cabo en la 

presencia do Æcido polifosfórico y ôxido tricloro fosforoso (/), sin el uso de ningün 

solvente organico, para tograr el producto dºseado. 

Los compuestos do la estructura general 5 pueden entonces reaccionar do una 

manera Hetero-Diels-Alder para formar un anillo de piperina Jogar el compuŁsto 

tetraciclico. Estos compuestos pueden entonces ser reducidos: in-situ para logar 

los alcoholes tetraciclicos do la estructura general 6, 

principalmente en la corifiguraciOn trans. 

La reacción Diels-Alder es tipicarnente conducida a 

presencia de trimetil [(1 -metileno-2-própenil)oxi]silano,  

butenil)oxi]silano, o [(3-metoxi-1 -metileno-2-propenil)oxi]trir 

20 Danishefsky) y trifluorometanosulfonato cie iterbio, con el 

orgÆnico. Estos productos crudos se pueden entonces 

ambientp en la presencia do borohidruro do sodlo, con el 

orgÆnico. 

25 Los qompuestos de la estructura general 6 pueden enton 

condiciones Mitsunobu para logar los compuestos acida de 

ue son obtenidos 

reducida en la 

(1 -rnetileno-2-

no (dieno do 

de un solvente 

a temperatura 

de un solvente 

reaccionar bajo las 

general 7. 
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La reacción anteriormente mencionada se conduce a temperatura ambiente en la 

presencia de trifenilfosfina, dilsopropilazodicarboxilato y difenilfosforil âcida, con el 

uso de un solvente orgariico. 

5 Los compuestos de la estructura general 7 se pueden entonces reducir para logar 

los compuestos de amina libre de la estruàtura general 8. Esta reacción es 

tIpicamente conducida a temperatura ambiente en la presencia de trifenilfosfina y 

agua, con el uso de un solvente organico. Estos compuestos se pueden entonces 

acoplar mediante los procedimientos generates con derivados de Æcido carboxilico 

10 (Æcidos, cloruros Æcidos o Østeres) para lograr los productos amida 9. 

Los compuestos 6, 8 y 9 son los compuestos interrnedio cave en la formaci6æde 

todos los otros compuestos descritos dentro. La Funcionalidad de estos 

intermedios cave se puede logar mediante la selecciôn de los materiales de 

15 partida apropiados, o mediante hatogenaciôn, nitración, formilación, etc., y luego 

ser modificados adicionalmente mediante los mØtodos descritos dentro (por 

ejemplo, Buchwald, Suzuki, Stifle, sustitución aromØtica, etc.) para logar las 

entidades deseadas 9 con la estereoquimica cis deseada. 

20 Los compuestos de la presente invención poseen al menos dos Ætomos de 

carbono estereogØn4cos y pueden por 10 tanto ser obtenidos como enantiômeros 

puros, como una mezcla de enantiOmeros, o como una mezcla de diastereómeros.  

En general, estos son aislados como una mezcla de enantiômeros. Los 

diastereoisOmeros se pueden separar utilizando cromatografia de fase directa o 

25 inversa. Los mØtodos para obtener los enantiómeros puros son bien conocidos en 

la tØcnica, por ejemplo, cromatografia que utitiza columnas quirales. 



WO 2006/084917 15 PCTIEP2006/050906 

Actividad BiolOqica: 

Los mØtodos para determinar la uniOn del receptor asI como tamblØn los ensayos 

in vitro e in vivo para determinar la actividad biolOgica de los compuestos son bien 

5 conocidos. En general, el receptor expresado se trata con los compuestos a ser 

ensayados y la uniOn, estimulaciOn o inhibiciOn de una respuesta funcional se 

mide. - 

Para medir la uniOn, se puede utilizar citosol aislado que contiene el GR 

10 expresado. Los compuestos marcados de manera radloactiva a fluorescencia 

tamblOn se pueden utilizar. Como compuesto de referenda, hormona nativa u 

otros compuestos que se unen at receptor se pueden utilizar. Como una. 

alternativa, tambiØn los ensayos de union de competiciôn se pueden desarrollar. 

Estos ensayos de uniOn se pueden desarrollar en el sitlo o se pueden comprar 

15 como (kits) de ensayos de union disponibtes comercialmente. Los mØtodos 

experimentales para determinar las afinidades de uniOn son bien conocidos en la 

tØcnica. 

Para seleccionar los moduladores OR, los compuestos deben unirse con una 

20 afinidad de < 10-5 M a) receptor. MØs preferiblemente, la afinidad de uniOn es < 10-

7
 M y mØs preferiblemente, la afinidad de union es < 10-8 M. 

Para medir una respuesta funcional, el ADN aislado que codifica el gen del 

receptor glucocorticoide, preferiblemente el receptor humano, se expresa en 

25 cØtulas huØspedes adecuadas, por ejemplo en las cØlufas U20S osteoblÆsticas 

humanas. 
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Los mØtodos para construir las Ilneas celulares que expresan el receptor 

glucocorticoide recombinante son bien conocidas en la tØcnica. La expresiOn del 

receptor se logra mediante la expresiôn del ADN que codtfica la proteina deseada. 

Las tØcnicas para la mutagØnesis dirigida de sitio, la IigaciOn de secuencias 

5 adicionales, PCR y la construcciôn de sistemas de expresión adecuados son 

todas, actualmente, bien conocidas en la tØcnica. Las porciones del ADN completo 

que codifIcan la protelna deseada se pueden construir sintØticamente utilizando 

las tØcnicas de fase sólida estÆndar, preferiblemente para incluir los sitios de 

restricciOn para faciHdad de ligaciOn. Los elementos de control adecuados para la 
48 

10 trascripciOn y (a traducciOn de la secuencia codificante incluida se puede 

suministrar a las secuencias que codifican el ADN. Como es bien conocido, los 

sistemas de expreslØn estÆn ahora disponibles los cuales son compatibles con 

una amplia variedad de huØspedes, incluyendo huØspedes procarióticos, tales 

como bacterias, y huØspedes eucariôticos, tales como levaduras, cØlulas de 

15 planta, cØlulas de insecto, cØlulas de mamifero, cØlulas de ayes y similares. 

In vitro, (a inflamaciOn se puede mimetizar en una Ilnea celular humana, 

transfectada establemente con ADN GR humano que es estimulado para secretar 

citoquinas, quimioquinas y otros mediadores iriflamatorios. Los efectos 

20 antiinflamatorios de los compuestos se pueden cuantificar al medir la inhibición de 

(a respuesta inflamatoria en esa linea celular. Al ensayar las curvas de respuesta 

de (a dosis completa, los valores EC50 se pueden calcular para ambos compuestos 

y un compuesto de referencia similar prednisolona. Los valores EC50 se podrian 

comparar con los valores EC50 obtenidos para la prednisolona dentro del mismo 

25 ensayc celular. Preferiblemente los compuestos tienen valores EC50 que estÆn en 

el rango del EC50 obtenido para la prednisolona. MÆs preferiblemente, los valores 

EC0 son menos que los obtenidos para la prednisolona. 



WO 2006/084917 17 kT/EP2006/050906 J61 

El experto reconocerÆ quo los valores EC50 deseables son’ dependientes del 

compuesto ensayado. Por ejemplo, un compuesto con un EC60 quo as menos do 

10 M es, generalmente, considerado un candidato para selecciôn de droga 

5 Preferiblernerite este valor es inferior quo 10 M. Sin embargo, un compuesto quo 

tenga un EC50 superior, pero quo sea selectivo para el receptr particular, puede 

ser atnun candidato mejor. 

In vivo, el efecto antiinflarnatorio do compuestos se puede ensayar en ratones quo 

10 sean tratados con lipopolisacÆrido (LPS). Los compuestos se pueden administrar 

sistemÆticamente en o antes �4e1 momento del tratamiento LPS. Los efectos 

antiinftamatorios se pueden cuantificar como una inhibiciOn det TNFa inducidópor� 

LPS on el suero de ratones o cualquier otra citoquina o quimioquina infiarnatoria 

(S.R. Hyde & R.E. McCallum, Infection and Immunity; 60; 76-982 (1992)). La 

15 potoncia para inhibir la artritis se podria ensayar en el modelo do artritis inducldo 

tipo H do colÆgeno de ratOn (CIA) como Ia capacidad para inbibir el hinchamiento 

la pata (D.E. Trentham et al. J. Exp Mod 146; 857-868 (1 977), u otro modelo de 

artritis. 

20 La invención tamblØn reside en una composiciOn farmac6utico quo comprende un 

compuesto o una sal de Øste quo tiene la formula general I. AW, los compuestos 

do acuedo con la fOrmula I se pueden utilizar en terapia. 

Las rutas do administraciOn adecuadas para los compuestos ide la formula 1 o las 

25 sales farrnaceuticamente aceptables do Østos, tambiØn denorrinadas aqul como el 

ingrediente activo son las inyecciones intràmusculares, inyeciones subcutÆneas, 

inyecclones intravenosas 0 inyecciones IntraperitoneaIes administraciOn oral o 
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5 

10 

intranasaL Preferiblemente, los compuestos se pueden administrar oralmente. La 

dosis exacta y el regimen de administraciOn del ingrediente activo, o una 

composiciôn farmacØutica de Øste, serÆn necesariamente dependiente del efecto 

terapØutico a ser logrado (par ejemplo, tratamiento de asma, R.A, LB.D) y puede 

variar con el compuesto particular, la ruta de administracin, y la edad y la 

condición del sujeto individual a qulen el medicamento va a ser administrado. En 

general, una dosis diana terapØuticarnente efectiva va de aproximadamente 0.001 

mg a aproximadamente 15 mg/kg de peso de cuerpo par dIa par compuesto de la 

invención; preferiblemente, de aproximadamente 0.1 mg a aproximadamente 10 

mg/kg de peso de cuerpo por dIa; y casi preferiblemente, desde aproximadamente 

0.1 mg/kg a aproximadamente 1-5 mg/kg de peso de cuerpo por dia. Algün grado 

de optimizaciOn de dads de rutina se puede requenir para delerminar un niveide 

dosificación  optima y el patrOn. 

15 Un aspecto adicional de la invenciOn reside en el uso de los compuestos de 

acuerdo con la FOrmula I o una sal farmacOuticamente aceptalle o solvato de Øste 

para la preparaciOn de un medicamento para todas las indic ciones en donde el 

20 

25 

receptor glucocorticoide necesita sen modulado, es decir, dentro de los campos de 

Reumatolog ia, Hematologia, Neumotogla, Dermatolog Ia, GastroenterologIa, 

Endocrinologla, NeurologIa o Nefrologia que son tratados, habitualmente con 

gluóocorticoides esteroides como la prednisolona. MÆs preferido es el campo de la 

Reumatlog1a, en particular, por ejemplo, la artritis reumatoidel 

Los compuestos de La presente invenciOn modutan as[ la atividad del receptor 

glucocorticoide y ellos pueden sen utiliados en el tratamieno de enfermedades 

inmunotOgicas e inflamatorias. En particular los compuesto4 se pueden utilizar 

para tratar (as enfermedades reumÆticas tales coma artritis reumatoide, artritis 
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juvenhl, y espondiUtis anquilosante, enfermedades dermatológicas que incluyen 

soriasis y pØnfigo, desordenes alØrgicos que incluyen rinitis alergica, dermatitis 

atôpica, y dermatitis de contacto, condiciones pulmonares que incluyen asma y 

enfermedad pulmonar obstructiva crOnica, y otras enfermedades inmunes e 

5 inflamatorias que incluyen la enfermedad de Crohn, la colitis ulcerativa, el lupus 

sistØmico eritematoso, la hepatitis activa crOnica auto-inmune, la osteoartritis, 

tendinitis, y bursitis. AdemÆs, los compuestos se .pueden utilizar para ayudar a 

prevenir el rechazo de órganos despuØs del transpiante de órgano. 

10 MØs en particular los compuestos se pueden utilizar para tratar la artritis 

reumatoide, soriasis, asma y enfermedad pulmonar obstructiva crOnica, 

enfermedad de Crohn o colitis ulcerativa y los compuestos se pueden utilizar para.. 

ayudar a prevenir el rechazo de órganos despuØs del transpiante, de Organo. 

15 Los compuestos de acuerdo con la invención se pueden asi utilizar en el 

20 

tratamiento de estas enfermedades, es decir, todas las enfermedades en donde el 

paciente este necesitado de modular el receptor glucocorticoide. 

Ejemplos 

Ejempo I 

NB: la numeración en los ejemplos se refiere al Esquema 1, donde R1,R3,R4,R6-R9 

= H, R10 = Me, R11-R14 = H, a menos que se establezca otra cosa. 

Ejemplo I, cis-2,2,2-trifluoro-N-(8-formil-1 ,2,3 ,4,10,1 4b-hexahidro-1 0-metildi-

25 benzo[bf]pirido[1 ,2-dJ[1 ,4]diazepin-2-il)acetamida (9: R2 = C(0)CF3;R8 = CHO) 
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Una solución agitada do 2-bromonitrobenceno (1) (301 g, 1.5 mol) y N-metilanilina 

(176.5 g, 1.65 mol) on totueno (2.5 L) se desgasificó  mediante burbujeo a travØs 

do N2 durante 15 minutos, Carbonato de ceslo (537 g., 1.65 mot), Pd(OAc2 (973 

mg, 4.3 mrnol) y rac-BINAP (15.1 9, 24.3 mmol) fueron entonces agregados, con 

5 agitaciôn, y  la reacciOn se calentó a 85°C y so mantuvo durante 20 horas. La 

reacciOn se apagö con H20 y los orgØnicos so lavaron con HCI 6 M, luego H20 y 

finatmente soluciOn sauna saturada y se secaron (Na2SO4). La cpa orgÆnica se 

concentrô bajo presiôn reducida y el producto crudo se purificó  mediante 

crornatografia do columna sobre sthce para lograr (2) (341 g, 99%). Datos: (m/z = 

10 229 (M+H) . 

A una soluciOn agitada do (2) (100 g, 0.5 mat) on etaæol (1, L) so agregó 

SnC12.2H20 (451 g, 2.0 mol) y la mezcla se agitó a temperaturaarbiente durante 

toda la noche. La soluciôn etan6lica so partió on 4 porciones y cada una se vertió 

15 on una sotuciôn de NaOH SM on H20 (1 Q. Esto so agitô hasta quo la soluciôn 

decolorô luego  el producto so extrajo con EtOAc. Las capas orgÆnicas se 

combinaron y so lavaron con soluciôn sauna saturada y so secaron (Na2504. La 

40 capa orgÆnica se concentrO bajo preston reducida y of producto cudo se puriflcO 

mediante cromatografia do columna sabre sftice para lograr (3) (78 g, 79%). 

20 Datos: (m/z 199 (M+H)"*. 

Una solyciOn agitada do (3) (78 g, 0.39 mat) on Æcido fOrmica (500 ml) 80 calentO 

hasta reflujo y se mantuvo durante 20 horas. El Æcido fôrmico se removiO bajo 

presiOn reducida, y el acelte resultante so disoMO on EtOAc. Los orgÆnicos se 

25 lavaron con soluciOn do NaHCO3 on H20 luego :HZO y finairnente soluciOn sauna 

saturada luego so secaron (Na2SO4). Los orgÆnicos so concentraroh bajo presión  
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reducida y el producto crudo se purificô  mediante cromatografia de columna sobre 

sulice para lograr (4) (61 g, 69%). Datos: (m/z) = 227 (M+H). 

A una soluciOn agitada de (4) (61 g, 270 mmol) en DCM (500 ml) PCI5 (56.3 g, 270 

5 mmol) se agrego en porciones. La mezcla de reacción se agitO durante I hora a 

temperatura ambiente y luego se vertiô en una soluciôn de NaHCO3 en H20 (1 L). 

El pH de (a mezcla de reacciOn se ajustó utilizando NaHCO3 sólido hasta que Øste 

fue bÆsico en papel litmus. La eapa orgÆnica se separó y se: concentro bajo 

presiOn reducida. El aceite resultante se disolviô en 020. Una soluciôn de HCI 6M 

10 en H20 se agregó entonces al sistema agitado durante 30 minutos. La capa 

acuosa se separO, los orgÆnicose lavaron dos veces con solución de HCI 6M en 

H20. Las fracciones acuosas se combinaron y se lavaron con Et20 ise 

neutralizaron luego. El producto se extrajo en EtOAc y se lavô con so(uciôn sauna 

saturada, se secaron (N82SO4) y se concentraron bajo presión reducida. El 

15 producto crudo se purifico mediante cromatografia de columna sobre sIlice para 

lograr (5) (30 g, 54%). Datos: (m/z) = 209 (M+H)+. 

10 Una soluciOn agitada de (5) (30 g, 144 mmol) en tolueno (350 ml) Se enfrió a 0°C y 

luego dieno de Danishefsky (24.8 g, 144 mmol) y Yb(OTf)3 (4.479, 7.2 mmol) se 

20 agregaron. A (a solución se le permitió calentarse hasta temperatura ambiente y se 

agito durante 2 horas. La reacción se apagO con HCI 0.1 M en H20. El agua se 

agregO y el producto es extrajo en tolueno. Los orgÆnicos se lavaron con solucion 

sauna saturada, se secaron (Na2SO4) luego se concentraron bajo prØsión reducida 

para lograr I 0,14b-dihidro-1 0-metil-dlbenzo[b,f]pirido[1 ,2-d][1 ,4]diazópin-2(1  H)ona, 

25 (47 g, crudo). Este compuesto se susperidió en etanol (1 L) luego NaBH4 (21.8 g, 

576 mmol) se agregO y (a mezcla de reacción se agitó durante 8 horas a 

temperatura ambiente. Los orgªnicos se evaporaron parcialmentØ bajo presión 
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reducida y la suspension resultante se vertió en una soluciOn de NH4CI saturado 

en H20 y el producto se extrajo en EtOAc. Los orgØnicos se lavaron cob solución 

saUna saturada, se secaron (Na2804) y se concentraron bajo presión reducida. El 

producto crudo se purificó mediante cromatografia de columna sobre sIlice para 

5 lograr (6) (23.4 g, 58%). Datos: (m/z) = 281 (M+H). 

Una scluciOn agitada de (6) (10.0 g, 35.7 mmol) y trifenilfosfina (12.2 g, 46.4 mmol) 

en THF seco (150 ml) se enfriaron a 0°C y se agregO gota a gota 

S 
dilsopropilazodicarboxilato (9.2 ml, 46.4 mmol). Difenilfosfonlazlda (10.0 ml, 46.4 

10 mmol) se agregO gota a gota, luego de enfnamiento fue removido. A la reacciónse 

15 

KII 

le permitió calentarse hasta temperatura ambiente y se agitó durante 2 horas. La 

mezcla de reacciôn se concentrO bajo presiOn reducida y el producto crudOse�. 

purificO mediante cromatografia de columna sobre sulice para lograr (7) (13.1 g, 

100%). Datos: (mlz) = 306 (M+H). 

A una soluciOn agitada de (7) (10.9 g, 35.7 mmol) y trifenilfosfina (13.4 g, 51.1 

mmol) en THF (150 ml) se agregô H20 (2 ml). La mezcla de reacción se agitó 

durante 24 horas a temperatura ambiente luego se concentrO bajo presiOn 

reducida para lograr (8) (35 g, crudo). Datos: (m/z) = 280 (M+H). 

El material crudo de (8) se tomó en MeOH (400 ml), con agitaciOn, luego 

trietilamna (19.4 ml, 140 mmol) y etiltrifluoroacetato (20.9 ml, 175 mmol) se 

agregaron y la mezcla de reacciOn se calentO a 50°C y se mantuvo durante 3 

horas. La mezcla de reacción se concentrô bajo presiOn reducida luego se purfficó 

25 mediante cromatografla de columna sobre silice para lograr cis-2,2,2-trifluoro-N-

(1,2,3,4,10,1 4b-hexahidro-1 0-metildibenzolb,fjpirido[1 ,2-d][1 ,4]diazepin-2-
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il)acetamida (9: R2 = COCF3)(5.7 g, 58% para dos etapas) 

(M+H). 
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ltatos: (m/z) = 376 

Cloruro de óxalilo (436 iL, 5 mmol) se agregó gota a gota cuidadosamente, con 

5 agitaciOn, a DMF (0.5 ml) a 0°C luego se mantuvo durante 25 minutos. Una 

solución de cis-2,2,2-trifluoro-N-(1 ,2,3,4, I 0,14b-hexahidro-1 0-

metildibenzo[b,flpirido[1 ,2-d][1 ,4]diazepin-2-ll)acetamida (9: R2 COCF3)400 mg, 

1.07 mmol) en DMF (2 ml) se agregO gota a gota a la suspensiOn resultante y la 

S 
mezcla de reacciOn se calentO a 80°C y se mantuvo durante 1.5 horas. La 

10 reacciOn se enfriO a hasta temperatura ambiente y se apagó mediante adiciôn gota 

a gota de solución de NaHCO3...en H20. El producto se extrajo
 
On EtOAc, se secO 

(Na2SO4) y se concentrO bajo presiOn reducida Luego el producto crudóse�. 

purificO mediante cromatografla de columna sobre silice para lograr cis -2,2,2-

trifluoro-N-(8-forrnhl-1 ,2,3,4, 10,1 4b-hexahidro-1 0-metildibenzo[b,f]irido[1 ,2-

15 d][1 ,4]diazepin-2-il)acetamida (9: R2 = COCF3; R8 = CHO )(130 mg, 30%). Datos: 

(m/z) = 404 (M+H). [La Cromatografla de columna tambiØfl IogrO cis-2,2,2-

trifluoro-N-(6-formil-1 ,23,4, 10,1 4b-hexahidro-1 0-metildibenzo(b,fjpirido[1 ,2-

d]ll ,4]diazepin-2-il)acetamida (9: R2 = COCF3; R6 = CHO )(45 æig, 10%). Datos: 

(m/z) = 404 (M+H)1. 

20 

Ejemplo 2, cis-2,2,2-trifluoro-N-(1 ,2,3,4, 10, 14b-hexahidro-1 0-metil-8-nitrodi-

benzobfJpirido[1 ,2-dl[1 ,4]diazepin-2-il)acetamida (9: R2 = COCF3;R5 = NO2) 

Una soluciOn agitada de TFAA (188 pL, 1.33 mmol) y TBAN (406 mg, 1.33 mmol) 

25 en DCM (5m1) se enfriO a 0°C y se agitó durante 20 minutos luegO se agregO gota 

�a gota a una soluciOn de 
(9 

: R2 = COCF3)(250 mg, 0.67 mmol) en DCM (5 ml). La 

mezcla de reacciôn se agitO durante 1.5 horas a 0°C luego se apagô (a 0°C) con 
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sotución de NaHCO3 en H20. Los organicos se separaron y se lavaron con H20 

luego solución salina saturada, luego se secaron (filtro PE) y se concentraron bajo 

presión reducida. El producto crudo se punficó  mediante cromatografia de 

columna sobre sIlice para lograr cis-2,2,2-trifluoro-N-(1 ,2,3,4, 10,1 4b-hexahidro-1 0-

5 metil-8-nitrodibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)acetamida (9 : R2 = COCF3; 

= NO2) (110 mg, 42%). Datos: (m/z) = 421 (M+H). 

Ejemplo 3, cis-N-(8-ciano-1 ,2,3,4, 10,1 4b-hexahidro-1 0-metildibenzo[bf]pirido[1 ,2-

O 
d][1 ,4]diazepin-2-il)-2,2,2-trifluoroacetamida (9: R2 = COCF3;R8 = CN) 

10 

Una so(ución agitada de (6) (12.7 g, 45. 4 mmol) en acetona (175 ml) se enfriô a 

0°C y se agrego en porciones N-bromosuccinimida (10.4 g, 58.4 mmcl). A la 

soluciOn se le permitiO caleritarse hasta temperature, ambiente y se agito durante 3 

horas. La reacción fue entonces apagada con solucióæ de NaHCO3 en H20 y el 

15 producto se extrajo en EtOAc. Los orgÆnicos se lavaron con soluciOn sauna 

saturada, se secaron (Na2SO4) y se concentraron bajo presión reducida. El 

producto crudo se puriflcO mediante cromatografla de columna sobre slilce para 

lograr (6: R8 = Br) (11.0 g, 67%). Datos: (m/z) = 360 (M+H). 

20 (7 : R9 = Br). Este compuesto se preparó, de una manera anÆloga a como se 

describe en el Ejemplo I (vide infra). El producto no se puriflcó y as[ se ilevo a 

travØs de la siguiente etapa crudo. Datos: (m/z) = 385 (M+H). 

(9: R2 = COCF3;R8 = Br) Este compuesto se preparO, de una manera analoga a 

25 comp se describe en el Ejemplo 1 (35% para tres etapas). Datos: (m/z) = 455 

(M+l-I). 
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Una soluciôn de (9: R2 = COCF3;R8 = Br) (2 g, 4.4 mmol) y CIGN (1 g, 11 mmol) 

de desgasfficô  al burbujear nitrógeno a durante 0.5 horas. La rezcla de reacciOn 

se calentó entonces a 200°C y se mantuvo durante 4 horas, con agitaciOn La 

reacciOn se apago entonces con solución  de NH40H on H20 y luego se filtró. El 

5 producto se extrajo on EtOAc y los orgÆnicos so lavaron don H20 luego se 

secaron (Na2804). Los orgÆnicos se concentraron bajo presión reducida y el 

producto crudo se purificó mediante cromatografia de colurnn. sobre silice pare 

lograr cis-N-(8-ciano-1 ,2,3,4, 10, 14b-hexahidro-1 0metildibnzo[b,fjpirido[1 ,2-

S 
d][1,4]diazepin-2-H)-2,2,2-trifluoroacetamida (9 : R2 = COCF3;8 = CN) (1.1 g, 

10 62%). Datos: (m/z 401 (M+H). 

Ejemplo 4, cis-1 ,23,4,10,14b-hexahidro-1O-metii-N-fenil-2-(2,Z2-

trifluoroacetilamino)dibenzo(b,fjirido[1 ,2-d][1,4]diazepin-8-carboarnida (9 : R2 = 

COCF3;R8 = C7N6NO) 

15 

A una solución agitada de cis-N-(8-ciano-1 ,2, 3,4,10,1 4b-hexâhidro-1 0-

metildibenzo-(b,fjpirido1 ,2-d][l ,4]diazepin-2-il)-2,2,2-trtfluoroacetmida (9 : R2 = 

COCF3;R8 = CN) (900 mg, 2.25 mmol) on EtOH (50 ml) se agrcgô KOH 6N (20 

ml). La mezcta de reacción se calentó a 120°C y se mantuvo durante 1.5 horas 

20 utilizando un microondas (120W). La mecla de reacciOn :se enfriO haste 

temperature ambiente; y se neutralizó con HCI 2M on H20 y ilos solventes se 

removieron mediante secado por congelamiento. El producto ciudo se tornô  on 

MeOH (50m1) luego se agregaron trietilàmina (1.5m1, 10.8 mmol) y etil 

trifluoroacetato (1.4 ml, 11.7 mmol). La mezcla de reacciOn se oak ntO a 50°C y se 

25 mantuvo durante 3 horas luego se enfrió haste temperature ambinte. El producto 

se aisló mediante una extracciOn de Æcido-base y la cape orgÆrica se lavO con 

H20, luego solución sauna sàturada, luego se secO (Na2804) y sO concentró bajo 

I 
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presión reducida Para lograr el crudo (9: R2 = COCF3;R8 = CO2 H) (737 mg, 78% 

durante 2 etapas). Datos: (mlz) = 420 (M+H). 

A una solución agitada de (9 : R2 = COCF3;R8 = CO2 H) (30 mg, 0.72 mmol) en 

5 DMF (1 ml) se agrego TBTU (34.5 mg, 0.108 mmol) y DIPEA (68.3 pL, 0.360 

mmol) y la mezcla se agitó durante 10 minutos. Se agregO entonces anilina (7.2 

pL, 0.792 mmol) y la mezcla de reacciOn se agitO a temperatura ambiente durante 

70 horas. La reacciOn se apagO con soluciôn Na2CO3 en H20 y el producto se 

S 
extrajo en DCM. La capa orgÆnica se secó (Na2804) y se concentrO bajo presión 

10 reducida luego el producto crudo se purificô mediante cromatografia de columna 

Para lograr cis-i ,2,3,4, 10,1 4b-hexahidro-1 0-meti(-N-fenil-2-(2,2,2-

trifluoroacetilamino)dibenzo[bf]pirido[1 ,2-d][1 ,4]diazepina-8-carboxamida (9: R2 

COCF3;R8 = C7H6NO) (25 mg, 70%). Datos: (mlz) = 495 (M+H). 

15 Ejemplo 5, cis-2,2-dicloro-N-(8-ciano-1 ,2,3,4, 10,1 4b-hexahidro-1 0-

methdibenzo(b,fJpirido[1 ,2-d][1 ,4]diazepin-2-d)acetamida (9 : R2 = COCCI2;R8 = 

CN) 

A una soluciOn agitada de cis-N-(8-ciano-1 ,2,3,4,1O,14b-hexahidro-10-

20 metild ibenzo[b,fJpirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2 ,2-trifluoroacetamida (9 : R2 = 

COCF3;R8 = CN) (900 mg, 2.25 mmol) en EtOH (50 ml) se agrego NaOH 2N (12 

ml). La mezola de reacción se agito a temperatura ambiente durante 3 horas luego 

el producto se aislô mediante extracción Æcido-base y la capa orgÆnica se Iavô con 

H20 luego solución sauna saturada, luego se secó (Na2804) y se concentrô bajo 

25 presion reducida Para lograr crudo (8: R8 = CN) (687 mg, 100%). Datos: (m/z) = 

305 (M+H). 
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Una soluciOn agitada de (8: R8 = CN) (20 mg, 0.066 mmol) y trietilamina (5.75 iiL, 

0.069 mmol) en 0CM (0.5 ml) se enfriô a 0°C luego una soluciOn de cloruro de 

dicloroacetilo (6 j.iL, 0.069 mmol) se agregó gota a gota. La reacciôn se agito 

durante 2 horas luego se apagO con solución Na2CO3 en H20 y el. producto se 

5 extrajo en DCM. La capa orgÆnica se secO (N82SO4) y se concentrO bajo presiOn 

reducida entonces el producto crudo se purificó mediante cromatografla de 

columna para lograr cis-2,2-dicloro-N-(8-ciano-1 ,2,3,4, 10,1 4b-hexahidro-1 0-

metildibenzo[b,fjpirido[1 ,2-d][1 ,4]diazepin-2-il)acetamida (9 : R2 = COCCI2;R8 = 

CN)(20 mg, 81%). Datos: (m/z) = 415 (M+H). 

Ejemplo 6, cis-N-(1 ,2,3,4, 10,1 4b-hexahidro-1 O-metil-N-(2,2,2-

trifluoroacetilamino)dibenzo(b,fJpirido[1 12-d][1 ,4jdiazepin-8-il}-2-meti(propanarnida 

(9: R2 = COCF3;R8 = C4H8NO) 

15 A una soluciOn agitada de (9 : R2 = COCF3;R8 = Br)(5.16 g, 11.36 mmol), 

Pd2(dba)3 (0.1 g), 2-(di-t-butilfosfirio)bifenil (0.2 g) y NaOBut (2.18 g, 22.7 mmol) en 

DME (150 ml) se agregó benzilamina (2.48 ml, 22.7 mmol) y la mezcla de reacciOn 

se calentO a 75°C y se mantuvo durante 20 horas. La mezcla de reacción se enfrió 

hasta temperatura ambiente y se apagO mediante la adición de EtOAc y sluciOn 

20 NaHCO3 en H20. 

Los orgnicos se separaron y se lavaron con H20 luego soluciôn saUna saturada, 

luego se secaron (Na2804) y se concentraron bajo presión reducida. El producto 

crudo se purificó mediante cromatografla de columna para lograr (9 : R2 = 

25 COCF3;R8 = C7H8N)(4.51 g, 83%). Datos: (mIz) = 481 (M+H). 

dl  
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A una soluciOn agitada de (9 : R2 = COCF3;R8 = C7H8N)(2.00 g, 4.16 mmol) en 

EIOH (35 ml) se agregô  10% pd/C (0.2 ml, 22.7 mmol) y HCI endioxano (1 ml) y la 

mezcla de reacción se purgó tres veces con nitrógeno. La mezcla de reacción se 

agitO durante 20 horas bajo HidrOgerio (2 bar). La reacción se apagó mediante la 

5 adicón de EtOAc y solución de NaHCO3 en H20 y se filtró (ceIita). Los orgÆnicos 

se separaron y se favaron con H20 luego soluciOn saUna saturada, luego se 

secaron (Na2SO4) y se concentraron bajo presión red ucida. El prod ucto crudo Se 

purificô mediante cromatografla de columna sobre silica para lograr (9 : R2 = 

COCF3;R8 = NH2)(1 .39 g, 86%). Datos: (m/z)’= 391 (M+H)+. 

10 

Una solución agitada de (9 : R2.. COCF3; R8 = NH2) (250 mg, 0.643 mmol) y 

trietilarnina (95 pL, 0.675 mmol) en DCM (7.5 ml) se enfriaron a 0°C y una soluciOr.... 

de isobutirilcloruro (70 pL, 0.675 mmol) se agregó gota a gota. La reacción se 

agito a 0°C durante I hora luego so apagó mediante la adlción de EtOAc y 

15 soluciôn do NaHCO3 en H20. Los orgªnicos  se separaron y se tavaron con H20 

luego soluciOn saUna saturada, luego se secaron (Na2SO4) y so oncentraron bajo 

presión reducida. El producto crudo se pürificô mediante cromatografla de 

columna sobre slice para lograr cis-N-[1 ,2,3,4,1 0,14b-hexahidro-0-metil-N-(2,2,2-

trifluoroacetilamino)dibenzo(b,fJpirido[1 ,2-d][1 ,4]diazepin-8-U)-2-metilpropanamida 

.0 (9: R2 = COCF3;R8 = C4H8NO)(208 mg, 70%). Datos: (m/z) = 461 (M+H). 

25 

Ejemplq 71 cis-N-[1 ,2,3,4,10,14b-hexahidro-1 O-metil-N-fenil-2-(2,2,2-

trifluoroacetilamino)dibenzofb,fJpirido[1 ,2-d][1 diazepin-8-ilj-4-mtil-1 ,2,3-

tiadiazol-5-carboxamida (9: R2 = COCF3;R8 = C4H4N308) 

Este compuesto so preparô, do una manera anÆloga a como Se describe en el 

Ejemplo 6, do (9 : R2 = COCF3;R8 = NH2), para lograr, cis-N-(1,2,3,4,10,14b-
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hexahidro-1 0-metil-N-fenil-2-(2,2,2-trifluoroacetHamino)dibenzolb,fjpirido[1 ,2-

d][1 ,4]diazepin-8-il]-4-metfl-1 ,2,3-tiadiazol-5-carboxamida (9 :R2 COCF3;R8 

C4H4N3OS)(43%). Datos: .(m/z) = 517 (M+H). 

Ejemplo 8, etil cis-1 ,2341 0, 14b-haxahidro-1 0-rnetil-2-(2,2,2-

trifluoroacetilamino)dibenzojb,fjpirido(1 2-d][1 ,4]diazepina-8-cartoxilato (9 : R2 

COCF3;R8 = C3H502) 

Una soluciOn agitada de (9: R2 = COCF3;R8 = Br(500 mg, 1.10 mmol) en THE 

10 seco (10 ml) se enfrió a -75°C y n-BuLl (1.44 ml 2.10 mmol) se agregaron gota a 

gota. DespuØs de 5 minutos se..agregô  clorOformato (525 pL, 5.50 mmol) gota a 

gota y (a reacciôn  se agitô a -75°C durante 1.5 horas. La rØacciôn se aag&.. 

mediante adición gota a gota de H20 y el producto se extrajo eib EtOAc. La capa 

organica se secô (Na2SO4) y se concentrô bajo presiOn reducida. El producto 

15 crudo se purifico mediante cromatografia de columria sabre sflie Para lograr etil 

cis-1 ,2,3,4, 10, 14bhexahidro-1 0-metil-2-(2,22 

trifluoroacetitamino)dibenzofb,f.irldo[1 ,2-d][1 ,4]diazepina-8-carbcxilato (9 : R2 = 

COCF3;R8 = C3H5Æ2)(75 mg, 15%). Datos: (m/z) = 448 (M+H). 

20 Ejemplo 91 cis-N-(7-cloro-8-cianà-1 ,2,3,4, 10, 14b-hexahidro-1 0-metil-

dibenzofb,fJpirido(1 ,2-dI[1 ,4diazepin-2-il)2,2,2-trifiuoroacetamida (9 : R2 = 

COCF3;R7 = Cl; R8 = CN) 

Este compuesto se preparô, de manera analoga a coma se describe en el Ejemplo 

3, de (8 : R7 = Cl; R8 = Br), pàra lograr, cs-N-(7-cloro-8-cian-1,2,3,4,10,14b-

25 hexahidro-1 0-metil-dibenzofb,fjirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2,2-

trictuoroacetamida (9: R2 = COCF3;R7 = Cl; R5 = CN)40%). Datos: (rnlz) = 435 

(M+H). 
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Ejemplo 10, cis-2,2,2-trifluoro-N-(1 ,2,3,4, 10, 14b-hexahidro-1 0,1 4-dimetil-8-nitro-

dibenzofb,fjplrido[1 ,2-dj[1 ,4]diazepin-2-il)-acetamida (9: R2 R8 NO2; 

R14=CH3) 

Este compuesto se preparô, de manera anÆlQga a como se desQribe en el Ejemplo 

5 2, de (9: R2 = COCF3; R14 = CH3), para lograr, cis-2,2,2-trifluoro-N-(1,2,3,4,10,14b-

hexahidro-.1 0,1 4-dimetil-8-nitro-dibenzofb,fjpirido[1 ,2-d][ I ,4diazepin-2-ll)-

acetamida (9 : R2 = COCF3; R8 = NO2; R14 = CH3)(59%). Datos: (m/z) = 435 

(M+H). 

10 Ejemplo 11, cis-N-(1 4-bromo-1 ,2,3,4, 10,1 4b-hexahidro-1 0-metil-Bnitro-

dibenzo(b,fjpirido(1 ,2-d][1 ,4]diazepin-2-H)-2,2,2-trifluoroacetamida (9 : R2 = 

COCF3; R8 = NO2; R14 = Br) S 

Este compuesto se preparó, de manera anÆloga a como se desctibe en el Ejemplo 

2, de (9 : R2 = COCF; RU =Br), para lograr, cis-N-(14-bromo-1,2,3,4,10,14b-

15 hexahidrol 0-metiI-8-nftro-dibenzoLb,f.irido[1 ,2-d](1 ,4Idiazepin-2i1)-2,2,2-

trifluoroacetamida (9 : R2= COCF3; R8 = NO2; R14= Br)45%). Datos: (mhz) = 500 

(M+H). 

Ejemplo 12, cls-2,2,2-trffluoro-N-(1 ,2,3,4,1 0,14b-hexahidro-1 O-metit-8-nitro-14-

20 (piridina-2-iI)-dibenzo(b,fJpirido[1 ,2d][1 ,4]diazepin-2-iJ]-acetamida (9 : R2 = 

COCF3; R8 = NO2; R14 2-05H4N) 

A una soluciOn agitada de (9: R2 = COCF3; R8 = NO2; R14 = Br)(40 mg, 0.080 

mmol) en tolueno (3 ml) se cargo PdCl2(PPh3)2 (3.5 mg, 0.005 nimol), yoduro de 

25 cobre (8.0 mg, 0.005 mmol), fluoruro de casio (24 mg, 0.160 mmol) y 2-

(tributilestanhl)piridina (44 mg, 0.120 mmol). La mezcla de reacc6n se calentO a 

120°C y se mantuvo durante 24 horas, La reacciOn se apagó  oon soluciOn de 
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NaHCO3 an H20 y el producto se extrajo an EtOAc. Los orgÆnios se lavaron con 

H20 luego solucion sauna saturada, luego se secaron (Na2SO4) y se concentraron 

bajo presión reducida. El producto crudo se purificO mediante cromatografla de 

columna sobre si lice Para lograr cis-2,2,2-trifluoro-N-(1 ,2,3,4, I 0 I 4b-hexahidro-1 0-

5 metil-8-nitro-1 4-(piridina-2-il)-dibenzofb,fjpirido[1 ,2-d](1 ,4]diazepin2iu]acetamida 

(9 : R2 = COCF3; R. = NO2; R14 = 2-05H4N) (8 mg, 20%). Datos: (mlz) = 498 

(M+H). 

Ejempo 13, cis-N-(8, I 4-diciano-1 ,2,,4, I 01 4b-hexahidro-1 0-

10 metildibenzo[b,fJpiridotl ,2-d][1 ,4]diazepin-2-il)-2,2,2-trifluoroaceamida (9 : R2 = 

COCF3; R. = CN; R14 = CN) 

Este compuesto se preparO, de manera anÆloga a como Se desrbe an el Ejm’plo 

3, de (9 : R2 = COCF3; R8 = Br; R14 = Br, .para lograr, cs-N-(8,14-diciano-

1,2,3,4,10,1 4b-hexahidro-1 0-metildibenzofb,fJpiridoj1 ,2-dj[1 ,4]diazepin-2-il)-2,2,2-

15 trifluoroacetamida (9: R2 = COCF3; R8 = CN; R14 = CN)(74%). latos: (m/z) = 426 

(M+H)+. 

Ejemplo 14, (2a,4a, I 4ba)-2,2,2-trifluoro-N-[1 ,2,3,4, 10,1 4b-hexhidro-4, I 0-dimetil-

8-(piridin-4-il)dibenzofb,fJpirido[1 ,2-d][1 ,4]diazepin-2-il]-acetamida (9 :R2= 

20 COCF3; R4 = CH3; R8 = 4-05H4N) 

Una soluciôn agitada de (9 : R2 = COCF3; R.4 = CH3; R8 = Br) (405 mg, 0.865 

mmol), PdCl2(PPh3)2 (18.2 mg, 0.026 mmol), K3PO4.7H20 (342.6 mg, 0.101 mmol), 

AsPh3 (17.7 mg, 0.058 mmol) y Æcido piriino-4-boronico ester ciclico de 2,2-

25 dimetilpropanodiol (456 mg, 2.38 mmol) an una mezcla 1:6 de gua:dioxano (3.5 

ml) se calentó a 30 VatiOs a 150°C  an el microondas durante 15 minutos. La 

reacclón se apagó con una soluciOn NaHCO3 an H20 Tel producto se extrajo an 
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DCM. Los orgÆnicos se lavaron con agua y se concentraron bajo presiOn reducida. 

El producto crudo so purificô mediante cromatografla do columna sabre sulice para 

lograr (2a,4a, I 4ba)2,2,2-trifluoro-N-(1 ,2,3,4, 10,1 4b-hexahidro-4, I 0-dimetil-8-

(piridin-4-il)dibenzofbfJpirido[1 ,2-d][I ,4]diazepin-2-ill-acetamida (9 R2 = COCF3; 

5 R.4 = CH3; R8 = 4-05H4N) (342 mg, 85%). Datos: (mlz) = 467 (M-’-H). 

Ejemplo 15, cis-N-(1,2,3,4,1 0,1 4bhexahidro-1 0-metll-8-nitrodibenzo[b,f]pi rid o[1 ,2-

d][l ,4]diazepin-2-iI)-2,-tiofenetanamida (9: R2 = C005H5S; R8 = NO2) 

Este compuesto se preparO, de manera anÆloga a como se describe en el Ejemplo 

10 4, do (8 : R8 = NO2), a cis-N-(1,2,3,4,10,14bhexahidro-10-metil-8-

nitrodibenzo[b,fJpirido[1 ,2-d][I ,4]cliazepin-2-il)-2,-tiofenetanamida (9 : R2 = 

C005H5S; R8 = NO2) (75%). Datos: (mlz) = 449 (M+H). 

Ejemplo 16, cis-N-(7-cloro-1 ,2,3,4, 10,1 4b-hexahidro-4, 10-

15 dimetildibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-iI)-2,2-difluoroacetamida (9 : R2 = 

COCHF2; R4 = Cl-1; R7 = Cl) 

Este compuesto se preparO, de manera anÆloga a coma se describe en el Ejemplo 

4, do (8 : R.4 = CH3; R7 = Cl), para lograr, cis-N-(7-cloro-1,2,3,4,I0,14b-heXahidrO-

20 4,1 0-dimetlldibenzo(b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2-difluoroacetamida (9: R2 

= COCHF2; R4 = CH3; R7 = Cl) (71%). Datos: (m/z) = 406 (M+H). 

Ejemplo 17, cis-N-(1 ,2,3,4, 10,1 4b-hexahidro-1 0-metil-8-nitro-

dibenzo[b,flpirido[1 ,2-d][1 ,4diazepin-2-il)-N’,N’-dimetilUrea (9 : R2.,= COC2H6N; R8 

25 = NO2) 

Este compuesto se preparó, de manera anÆloga a como so describe en el Ejemplo 

5, do (8 : R8 = NO2), para logar cisN(1,2,3,4,10,14b-heXahidrO-10-metil-8-nitr0 
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dibenzo[b,fjpirido[1 ,2-d][1 ,4]diazepin-2-il)-N’,N-dimetilurea (9: R = COC2H8N; R8 

NO2) (54%), Datos: (mlz) = 396 (M+H)+. 

Ejemplo 18, cis-2,2,2-trifluoro-N-[1 ,2,34,10, 14b-hexahidro-8[(1-(hidroxiimino)-

5 etil]-10,14-dimetildibenzo[b,f]pirido[1 ,2-d][1.,4jdiazepin-2-il]acetamida (9 : R2 = 

COCF3; R8 = 2-C2H4NO; R14 = CH3) 

Una soluciôn de (9 : R2 = COCF3; R8 = C2H30; R14 CH3, Eemplo 21)(50 mg, 

0.116 mmol), hidroxilamina.HCI (12 mg, 0.174 mmol) y trietilamfria (1 gota) en THF 

10 (1 ml) Se calentó a 50°C y se mantuvo durÆnte 20 .horas. Se àgregô soluciôn de 

NaHCO3 en H20   et producto se extrajo en EtOAc. Los orgÆnicos se lavaron con 

H20 luego solución sauna saturada, luego se secaron (Na2SO4). Los orgÆnicose 

concentraron baja presión reducida y el producto crudo se, purificô mediante 

cromatografla de columna sobre slice para IÆgrar çis-2,2,2-trifluoro-N-

15 1 ,2,3,41 0, 14b-hexahidro-8-((1 -(hidroxiirnino)-etifl-1 0,14-

dimetildibenzo[b,f]pi:rido[1 ,2-dj[1 ,4]diazepin-2-il]acetamida (9 IR2 COCF3; R8 = 

2-C2H4NO; R14 = CH3)(49 mg, 94%). Datos: :(mIz) = 447 (M+H)4’ 

Ejemplo 19 cis-N-(1 ,.,3,4, 10, 14b-hexahidro-1 0-metil-8-nitro-

20 dibenzo[b,f]pirido1 ,2-cij[1 ,4]thazepin-2-il)-furan-3-carboxamida (9 : R2 

COC41›130; R8 = NO2 

Este coqipuesto se preparO, de manera anÆloga a como se decrlbe en elEjemplo 

5, de (8: R8 = NO2), para logar cis-N-(1 2,3,4,1O,14b-hexahdro-10-metH-8-flitrQ-

dibenzo[b,f]pirido[1,2-d][1 ,4]diazepin-2-il)-furan-3-carbOXamida (9 : R. 

25 COC41›130; R8 = NO2) 45%). Datos: (m/z) 419 (M+H)+. 
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Ejemplo 20, cis-2,2,2-trifluoro-N-[l ,2,3,4,10,14b-hexahidro-1 0-metfl-8-(piridin-4-

ll)dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-iI]acetamida (9 : R2 = COCF3; R8 = 4-

05H4N) 

Este compuesto so preparô, de manera anÆloga a como se describe en et Ejemplo 

5 5, de (8: R8 = 4-05H4N), para togar cis-2,2,2-trifluoro-N-[1,2,3,4,1,14b-hexahidro-

I 0-metU-8-(piridin-4-fl)dibenzo[b,fpirido[ I ,2-dj[l ,4]diazepin-2-iI]acetamida (9: R2 = 

COCF3; R8 = 4-05H4N) (31%). Datos: (m/z) = 41 (M+H). 

Ejemplo 21, cis-N-(8-acetil-1 ,2,3,4, 10,1 4b-Iexahidro-1 0,14-

W 
10 dimetildibenzo[b,f]pirido[1 ,2-dj[1 ,4]diazepin-2-H)-2,2,2-trifluoroacetamida (9 : R2 = 

COCF3; R8 = C2H30; R14 = CH3).. 

Este compuesto se preparO, de manera anÆlogà a como so describe en elEjemplo 

12, do (9 : R2 = COCF3; R8 = Br; R14 = CH3), para iograr, cis-N-(8-acetil-

1,2,3,4,10, 14b-hexahidro-1 0, 14-dimetildibenzo[b,f]piridótl  ,2-d](1 ,4]diazepin-24I)= 

15 2,2,2-trifluoroacetamida (9: R2 = COCF3; Re = C2H30; Rj = CH) (22%). Datos: 

(m/z) = 432 (M+H). 

Ejemplo 22, cis-N-(1 p2,3,4, 10,1 4b-hexahidro-1 0-metil-8-

nitrodibenzo[b,f]pirido[1 ,2-d](1 ,4]diazepin-2-iI)-2-(metilito)acetamida (9 : R2 = 

20 COC2H5S; R8 = NO2) 

Este compuesto se preparö, de manera anÆloga a como se describe en el Ejemplo 

4, de ( : R8 = NO2), para lograr, cis-N-(1,2,3,4,10,14b-hexabidrO-19-metiI-8-

nitrodibenzobf]pirido[1 ,2-dl[1 ,4]diazepin-2-iI)-2-(metilito)acetamida (9 : R2 = 

COC2H5S; R8 = NO2) (25%). Datos: (m/z) = 413 (M+H)*. 

25 
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Ejemplo 23, cis-2,2,2-trifluoro-N-[1 ,2,3,4, 10, 14b-hexahidro-1 0,1 4-dimetil-8-

(piramidin-2-iI)dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin2-iI]acetamida (9 : R2 = 

COCF3; R8 = C4H3N2; R14 = CH3) 

Este compuesto se preparó, de manera anÆloga a como se describe en el Ejemplo 

5 12, de (9 : R2 = COCF3; R8 = Br; R14 = CH3), para logar cis-2,2,2-trifluoro-N-

[1,2,3,4,10,1 4b-hexahidro-1 0,1 4-dimetil-8-(pirimidin-2-il)dibenzo[b, f]pirido[1 ,2-

d][1 ,4]diazepin-2it]acetamida (9: R2 = COCF3; R8 C4H3N2; R14 = CH3) (14%). 

Datos: (m/z) = 468 (M+H), 

10 Ejemplo 24, cis-N-(1 ,23,4, 10,1 4b-hexahidro-1 0-metil-8-

nitrodibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-iI)propionamida (9 : R2 = COC2H5; R8 

= NO2) 

15 

PA 

25 

Este compuesto se preparó, de manera analoga a como se describe en el Ejemplo 

5, de (8 : R8 = NO2), para lograr, cis-N-(1,2,3,4,10114b-hexahidro-10-metil-8-

nitrodibenzo[b,f]pirido[1 ,2-d](1 ,4]diazepin-2-iI)propionamida (9 : R2 = COC2H5; R8 

= NO2) (55%). Datos: (m/z) = 381 (M+H). 

Ejemplo 25, (2a,4a, 1 4ba)-2,2,2-trifluoro-N-(8-fluoro1 ,2, 3,4,10,1 4b-hexahidro-

4,10-dimetildibenzo[b,fJpirido[1 ,2-d][1 ,4]diazepin-2-i1]acetamida (9 : R2 = COCF3; 

Ft4 = CH3; R8 = F) 

Este compuesto se preparó, de manera anÆ(oga a como se describe en el Ejemplo 

1, de (8: R4= CH3; R8 = F), para lograr, (2a,4a, l4ba)-2,2,2-trifluoro-N-(8-fluoro-

1,2,3,4,10,1 4b-hexahidro-4, I 0-dimetildibenzo[b,fJpirido[1 ,2-d][1 ,4]diazepin-2-

il]acetamida (9: R2= COCF3; R.4 = CH3; R8 = F) (62%). Datos: (m/z) = 408 (M+H). 
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Ejemplo 26, cis-N-(1 ,2,3,4, 1011 4b-hexahidro-1 0-metil-8-

nitrodibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2-metoxiacetamida (9 : R2 = 

COC2HO; R8 = NO2) 

Este compuesto se preparO, de manera anÆloga a como se describe en el Ejemplo 

5 5, de (8 : R8 = NO2), para lograr, cis-N-(1,2,3,4,10,14b-hexahidro-10-metil-8-

nitrodibenzo[bJ]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2-metoxiacetamida (9 : R2 

COC2H5O; R8 = NO2) (46%). Datos: (mlz) = 397 (M+H). 

. Ejemplo 27, cis-2,2,2-trifluoro-N-(1 ,2,3,4, 10,1 4b-hexahidro-1 0-metil-8-(2metil-2H-

10 tetrazol-5-il)dibenzo[b,f]pirido[1 ,2d][1 ,4]diazepin-2-il]acetamida (9 : R2 = COCF3; 

R8= C2H3N4) 

A una soluciOn agitada de (9: R2 = COCF3; R8 = CN, Ejemplo, 3)(100 mg, 0.250 

mmol) en DMF (25 ml) se cargo âcida de sodlo (195 mg, 3.00 mmol) y cloruro de 

15 amonio (160 mg, 3.00 mmol). La mezcla de reacción se calentó a 20 Vatios a 

150°C en el microondas y se mantuvo durante 5 minutos. Se desarrollo una 

extracciOn Æcido-base y el producto se extrajo en EtOAc. La capa orgânica se lavO 

con agua, se secO (Na2SO4) y se concentrO bajo presiOn reducida para producir Un 

sólido (48 mg, 43%). El producto crudo (39 mg, 0.088 mmol) se disolviO en una 

20 mezcla 1:1 de DMF : acetona (5 ml) luego bicarbonato de sodio (11.1 mg, 0.132 

mmol) y yoduro de metilo (54.7 mg, 0.880 mmol) se agregaron y la mezcla de 

reacci6n se agitO a temperatura ambierite durante 24 horas. EtOAc se agregO 

luego y la mezcla de reacciOn se lavO con agua, se secó (Na2SO4) luego se 

concentrO bajo presiôn reducida. El producto crudo se purificô  mediante 

25 cromatografia de columna sobre silice para lograr cis-2,2,2-trifluoro-N-

(1,2,3,4,10,1 4b-hexahid ro I 0-metil-8-(2-metil-2H-tetrazol-5-
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iI)dibenzotb,fjpilido(1 2-d][1 ,4]diazepin-2-il]acetamida (9 : = COCF3; R8 = 

C2H3N4) (7 mg, 11%). Datos: (rn/z) =458 (M+H). 

Ejemplo 28, cis-2,2,2-trifluoro-N-[1 ,2,3,4, 10, 14b-hexahidro-8[(hidroxiirnino)-etiI]-

5 1 0-metildibenzo[b,f]pirido[1 ,2-d][l ,4]diazepin-2-iI)acetamida (9 1 R2 = COCF3; R8 = 

C2H4NO) 

Este compuesto se preparó, de manera anâloga a coma se decribe en el Ejemplo 

18, de (9 : R2 = COCF3; R8 = COCH3), para logar is-2,2,2-trifluoro-N-

(1 2,3,4, 10, 14b-hexahidro-8-[(hidroxiimino)-Øtil]-1 0-meti(dibenzq[b,f}pirido[1 ,2-

10 d][1 ,4]diazepin-2-H)acetamida (9: R2 = COCF3; R8 = C2H4NO) (55%). Datos: (rn/z) 

= 433 (M+H). 

Ejemplo 29, (2a,4a, I 4ba).N-(7-cIoro-1 ,23,4, 10, 
1 
14b-hexahidro-4,10-

dimetildibenzo[b,f]pirido[1,2-d](1,4]diazepin-2-il)-3,5"dimiDtilisoX,azol-4-carboxamida 

15 (9: R2 = C005H6NO; R4 = CH3; R7 = C) 

Este compuesto se preparô, de manera anÆtoga a como Se deScribe en el Ejemplo 

5, de (8: R.4 = CH3; R7 = CI), para lograr, 

hexahidro-4, I 0-dimetitdibenzofb,fjpirido[1 ,2-dj[I ,4]diazepin2-iI)-3,5-

dimetillsoxazol-4-carboxamida (9 : R2 = C005H6NO; R.4 H; R7 = CI)(1 5%). 

20 Datos: (m/z) = 451 (M+H)4*. 

Ejemplo 30, cis-N-(1 ,2,3,4,1 0,14b-hexahidro-1 c-rnetil-8-

nitrodibenzo[b,f]pirldo[1 ,2-d][1 ,4]diazepin-2-iI)-5-metilisoXazol-#CarbOXamida (9 

R2 = COC4H4NO; R8 = NO2) 

25 Este compuesto se preparô, de manera anÆloga a como se dscribe en el Ejemplo 

4, de (8 : R8 = NO2), para lograr, cisN-(1,2,3,4,I0,14b-fIexahidro40-metiI-8-
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nitrodibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-iI)-5-metilisoxazol-4-carboxamida (9 

R2 = COC4H4NO; R8 = NO2) (27%). Datos: (mlz) = 434 (M+H). 

Ejemplo 31, cisN-(1 ,2,3,4,10,1 4b-hexahidro-1 0-metil-8-

5 nitrodibenzo[b,f]pirido[1 ,2-d](1 ,4]diazepin-2-il)-4-metil-1 ,2, 3-tiadlazol-5-

carboxamida (9: R2 = COC3H3N2S; R8 = NO2) 

Este compuesto se preparO, de manera ariÆloga a como se describe en el Ejemplo 

5, de (8 : R8 = NO2), para lograr, cis-N-(1,2,3,4,10,14b-hexahidro-10-metil-8-

. nitrodibenzo[b,f]pirido(1 ,241(1 ,41diazepin-2-il)-4-rnetil 1,2, 3-tiadiazol-5-

10 carboxamida (9: R2 = COC3H3N2S; R8 = NO2) (72%). Datos: (mlz) = 451 (M+H). 

Ejemplo 32, cis-N-(8-(6-cianopiridin-2-ii)1 ,2,3,4,10, 14b-hexahidro-1 0-mºtil= 

dibenzo[b,fjpirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2 ,2-trifluoroacetamida (9: R2 = COCF3; 

R8= C5H3N2) 

15 Este compuesto se preparô, de manera analoga a como se describe en el Ejemplo 

20 

12, de (9 : R2 = COCF3 R8 = Br), para lograr, cis-N-(8-(6-cianopiridin-2il)-

1,2,3,4,10, 14b-hexahidro-1 0-metil-dibenzo[b,fJpirido[1 ,2-d][1 ,4]diazepin-2-i-2,2,2-

trifluoroacetamida (9 : R2 = COCF3; R6 = C6H3N2) (58%). Dates: (mlz) = 478 

(M+H). 

Ejemplo 33, cis-N-f8-(5-etil-1 ,2 ,4-oxadiazol-3-il)-1 ,2 ,3,4,10,1 4b-hexahidro1 0-

metildibenzo(b ,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2 ,2-trifluoroacetamida (9 : R2 

COCF3; R8 = C4H5N20) 

25 A una solución agitada de (9: R2 = COCF3; R8 = CN)(391 mg, 0.980 mmol) y 

trietilamina (212 pL, 1.51 mmol) en etanol (5 ml) se cargo clorhidrato de 

hidroxilamina (102 mg, 1.47 mmol) y la mezcla de reacciOn se calentó a 80°C y se 
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mantuvo durante 24 horas. La mezcla de reacción se redujo mediante evaporación 

rotatoria para producir un aceite que se disolvió en 0CM y se lavO con H20. Los 

orgÆnicos se secaron Øntonces (Na2SO4) y se concentraron bajo presión reducida 

para prOducir un aceite (420 mg, 100%). El ptoducto crudo (31 mg, 0.072 mmol) 

5 se disolviô en tolueno (1 ml) luego piridina (23 pL, 0.280 mmol) y cloruro de 

propionilo (12.5 i, 0.140 mmol) se agregaron y la mezola de r,Ieacci6n se calentó 

a 120°C durante 2 horas. La mezcla de reacciôn se lavô  Oon agua, se secó 

(Na2SO4) luego se conceritró bajo presiOn reducida. El producto crudo Se purificó 

mediante HPLC de fase inversa para lograr cis-N-[8-(5-etIl-1 ,2,4-oxadiazol-3-iI)-

10 1,2,3,4,10,1 4b-hexahidro-1 0-metiIdibenzo[bf]pi(do[1 ,2-d][1 ,4]d$azepin-2-il)-2,2,2-

trifluoroacetamida (9: R2 = COCF; R8 = C41-15N20) (6 mg, 18%). Datos: (m/z) 

472 (M+H). 

Ejempo 34, cis-N-(1,2,31 

15 nitrodibenzo[b, f]pirido[1 12-d][1 ,4]diazepin-2-il)-2-hid 

20 

COC21-150; R8 = NO2) 

I 0-metil-8-

R2 

Este compuesto se preparô, de manera anÆloga a coma se dscribe en el Ejemplo 

5, de (8 : R8 = NO2). El compuesto aislado se tomÔ entonbes en EtOH y una 

solución al 8% de NaOH se agregó. La mezcla de reaceión $ agitO a temperatura 

ambiente durante 2 horas. La mayoria del EtOH se removió bjo presión reducida. 

Luego sf, agregO H20 y el producto se extrajo en DCM. Los org6nicos Se lavaron 

entonces con soluciOn sauna saturada y se secaron (Na2SO4). Los orgnicos se 

concentraron bajo presiOn reducida y Øl producto crudo puriflcO mediante 

25 cromatografia de columna sabre silice para lograr, is-N-(1 ,2,3,4, 10, 14b-

hexahidro-1 0-metil-8-nitrodibenzo[b, f]pirido(1 ,2-dJ[1 
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hidroxipropanamida (9 : R2 = COC2H50; Ra = NO2) (49%). Datos: (mlz) = 397 

(M+H). 

Ejemplo 35, cis-N-(9-cloro-8ciano-1 ,2,3,4, 10,1 4b-hexahidro-1 0-metil-

5 dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2,2-trifluoroacetamida (9 : R2 = 

COCF3; R8 = CN; R9 = Cl) 

Este compuesto se preparó, de manera anØloga a como se describe en el Ejemplo 

3, de (9 : R2 = COCF3; R8 = Br; R9 = Cl), para lograr, cis-N-(9-cloro-8-ciano-

1,2,3,4,10,1 4b-hexahidro- I 0-metil-dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2,2-

W 
10 trifluoroacetamida (9: R2 = COCF3 R8 = CN R9 = Cl) (60%). Datos: (mlz) = 435 

Ejemplo 36, cis-N-(5-metoxipiridin-3-il)-1 ,2,3,4, 10, 14b-hexahidro,-1 0-metil-2-(2,2,2-

trifluoroacetilamino)dibenzo[b ,fjpirido(1 ,2-d][1 ,4ldiazepina-8-carboxamida (9: R2 = 

15 COCF3; R8 = C7N7N202) 

A una solución agitada de (9: R2 = COCF3; R8 = CH02, Ejemplo 4) (20 mg, 0.048 

� mmol) en DCM (0.5 ml) y DMF (2 gotas) se agregó una solución de cloruro de 

oxalilo (6.8 j.iL, 0.078 mmol) en DCM (0.5 ml). La mezcla de reacción se agito 

20 durante I hora a temperatura ambiente. El solvente se removiô entonces bajo 

presiôn reducida y el aceite resultante se disolvió en THF (0.5 ml). Trietilamina (7.3 

pL, 0.05R mmol) se agregô entonces y la mezcla de reacción Se enfriô a 0°C. Una 

solución de 5-amino-2-metoxipiridina (6.5 mg, 0.052 mmol) en THF (0.5 ml) se 

agregô entonces y a la mezcla de reacción se le permitió agitarse  a temperatura 

25 ambiente durante 20 horas. La reacciOn se apagô mediante la adiciOn de soluciôn 

de NaHCO3 en H20 y el producto se extrajo en EtOAc, se secO (Na2SO4) y se 

concentrO bajo presiôn reducida. El producto crudo se puriflcó mediante 
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crornatografla de columna sobre slice para lograr cis-N-(5-metoxipiridin-3-iI)-

1,2,3,4,10, 14b-hexahidro-1 0-metil-2-(22,2-

triftuoroacetilamino)dibenzob,f]pirido[l ,2-d][1 ,4]diazepina-8-caroxamida (9: R2 

COCF3; R8 = C7N7N202) (39%). Oatos: (m/z) = 526 (M+H). 

Ejemplo 37, cis-1 ,2,3,4, 10,1 4b-hexahidro-1 0,1 4-dimetil-2-(2,2,2-trffluoroacetil-

amino)dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepina-8-carboxamlda (9 R2 = COCF3; Re= 

CH2NO; R14 = CH3) 

Este compuesto se preparO, de manera analoga a como se decribe en & Ejemplo 

10 1, de (8 : R8 = CH2NO; R14 = CH3), pars lograr, cis-1,2,3,4,10,14b-hexahidro-

10, 14-dimetil-2-(2,2,2-trifluoroacetiiamino)dbenzoEbfflpirido[1 ,2.d][1 ,4]diazepina-8-

carboxamida (9: R2 = COCF3; R8 = CH2NO; R14 = CH3) (19%L Datos: (m/z) 433 

(M+H). 

15 Ejemplo 38, cis-2,2,24rifluoro-N-[1 ,2,3,4, 10,1 4b-hexahidio-8-(2-hidroxiacetil)-

10,14-dimetildibenzo[b,f]pirido[1 ,2-d][1,4]diazepin-2-il]acetamia (9: R2 = COCF3; 

R8= C2H302) 

A una soluciôn agitada de (9 : 2-CF3; 8-C2H30)(660 mg, 1.58 mmol) en dioxano 

20 (20 ml) se cargo a una soluciôn de brorno (68.4 jL, 1.58 mmol) en Et20 (5 ml) se 

agregO gota a gota. La mezcla de reacciOn se calentO a 40°C durante 30 horas. La 

reacciór se apagô mediante la adición de soluciOn de NaHCO3 en H20 y el 

producto se extrajo en EtOAc, se secO, (Na2SO4) y se concentrO bajo presiOn 

reducida. El producto crudose purificó mediante cromatografla de columna sobre 

25 sIlice pare lograr (9: R2 = COCF3; R8 = C2H2BrO) (350 mg, 5%). El producto (9: 

R2 =. COCF3; R8 = C2H2BrO) (170 mg, 0.343 mmol) se disolviO entonces en 

EtOH/H20 (85:15) (20 ml) y se agregO en forma de porciones formato de sodio 

;TI 



W02006/084917 42 PCTIEP2006/050906 

(140 mg, 2.058 mmol). La mezcla de reacción se agitó a temperatura ambiente 

durante 20 horas. La reacciôn se apago mediante la adiciOn de soluciOn de 

NaHCO3 en H20 y el producto se extrajo en EtOAc, se secO (Na2SO4) y se 

concentrO bajo presion reducida. El producto crudo se purificó mediante HPLC de 

5 fase inversa para lograr cis-2,2,2-trifluoro-N-[1 ,2,3,4, 10, 14b-hexahidro-8-(2-

hidroxiacetil)-1 0,1 4-dimetildibenzo[b,f]pirido[1 ,2-d][1 4]diazepin-2-iI1acetamida (9 

R2 = COCF3; R8 = C2H302) (46 mg, 31%). Datos: (mlz) = 434 (M+H). 

S 
Ejemplo 39, cis-1 ,2,3,4, 10,1 4bhexahidro-1 0-metil-N-propH-2-(2,212-

10 trifluoroacetilamino)dibenzotb,fjpirido[1,2d][1 ,4]diazepina-8-carboxamida (9 : R2 = 

COCF3; R8 = C4H8NO) 

Este compuesto se preparO, de manera anâloga a como se describe en el Ejemplo 

36, de (9: R2 = COCF3; R3 = CH02, Ejemplo 4), para lograr, cis-1,2,3,4,10,14b-

hexahidro-1 0-metilNpropiI2-(2,2,2-trffluoroacetiI-amino)dibenzob,fjpirido[ 1,2-

15 d][1,4]diazepina8-carboxamida (9 : R2 = COCF3; R8 =. C4H8NO) (27%). Datos: 

(m/z) = 461 (M+H). 

� Ejemplo 40, cis-2,2,2-trifluoro-N-11 ,2,3 ,4, 10,1 4b-hexahidro-1 0-metil-8-(5-

metoximetil-1 ,2,4-oxadiazol-3-it)dibenzo[b,f]pirido[ I ,2-d][1 ,4]diazepin-2-

20 il]acetamida (9: R2 = COCF3; R8 = C4H5N202) 

A una splución agitada de (9 : R2 = COCF3; R8 = CN)(391 mg, 0.980 mmol) y 

trietilamina (212 pL, 1.51 mmol) en etanol (5 ml) se cargo clorhidrato de 

hidroxilamina (102 mg, 1.47 mmol) y la mezcla de reacciôn se calentô a 80°C y se 

25 mantuvo durante 24 horas. La mezcla de reacciôn se redujo mediante evaporaciOn 

rotatoria para producir un aceite que se disolviO en DCM y se Iavô con H20. Los 

orgªnlcos se secaron entonces (Na2SO4) y se concentraron bajo presiOn reducida 
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� parÆ producir un aceite (420 mg, 100%). El producto crudo (60 mg, 0.140 mmol) 

se disolvió en piridina (1 ml) y cloruro de metoxiacetilo (25.5 pL, 0.280 mmol) se 

agregO entonces la mezcla de reacciOn se calentó a reflujo dyrante 3 horas. La 

rnezcla de reacción se lavô con agua, se secO (Na2504) y luego se concentró bajo 

5 presiOn reducida. El producto crudo se puriflcO mediante HPI1C de fase inversa 

Para lograr cis-2,2,2-trifluoro-N-[1 ,2,3,4, 10,1 4b-hexahidro-1 0-metil-8-(5-

metoximetll-1 ,2,4-oxadiazot-3-H)dibenzo[b,f]pirido[1 ,2-d][1 ,4]diaepin-2-

iI]acetamida (9: R2 = COCF3; R8 = C4H5N202) (12 mg, 18%). Datos: (rn/z) = 488 

(M+H). 

10 

Ejernpo 41, cis2,2,2-trIfiuoroN-[1 ,2,3,4,1 0,1 4b-hexahidro-10-metil-8-(3-metoxi-

piridin-5-U)dibenzo[b,f]pirldo[l ,2-dj[1 ,4]diazepin-2-il]acetamida (9: R2 = COCFRa 

CH6NO) 

Este compuesto se preparô, de manera analoga a comö se describe Para 12, de 

15 (9 : R2 = COCF3; R8 = Br), Para lograr, cis-2,2,24rifluoro-N-[1,2,3,4,10,14b-

hexahidro-1 0-metil-8-(3-metoxi-piridina-5-il)dibenzotb,.flpirido[1 ,2-d](1 ,4]diazepin-

2-illacetamida (9: R2 COCF3; R8 = C6H8NO) (54%). Datos: (mlz) 483 (M+H). 

Ejemplo 42 cis-N-(12-ciano-1,2,3,4,1 0, 14b-hexahidro-1 0-metil-8-nitro-

20 dibenzob,fpirido(1,2-dj[1 ,4]diazepin-2-il)-2,2,2-trifluoroacetariida (8 : R2 = 

COCF3; R8 = NO2; R12 = CN) 

Este copuesto se preparó, de manera anÆloga a corno se describe en etEjemplo 

2, de (9 : R2 = COCF3; R12 = CN), Para lograr, cls4N-(12ciano-1,2,3,4,10,14b-

hexahidro-1 0-rnetil-8-nitro-dibenzo[b,f]pitldo[1 ,2-4[1 ,4]diaze)in-2-il)-2,2,2-

25 trifluoroacetamida (9: R2 = COCF3; R8 = NO2; R12 = CN) (10°6). L)atos: (m/z) = 446 

(M+H). 

0 
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C\V 

Ejemplo 43, cis-N-(8, I 3-dibromo-1 ,2,3,4, 10,1 4b-hexahidro-1 0,1 4 

dimetitdibenzo[b,f}pirido(l ,2-cfl[I ,4]diazepin-2-il)-2 ,2 ,2-trifluoroacetamida (9 : R2 = 

COCF3; R8 = Br; R13 = Br; R14 = CN) 

Este compuesto se preparó, de manera anÆioga a como se describe en el Ejemplo 

5 3, de (9: R2 = COCF3; R14 = CN), para lograr, cis-N-(8,13-dibromo4,2,3,4,10,14b 

hexahidro- 10,1 4-dimetfldibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-2,2,2-

trifluoroacetamida (9 : R2 = COCF3; R8 = Br; R13 = Br; R14 = CN) (33%). Datos: 

(mlz) = 548 (M-i-H). 

10 Ejemplo 44, cis-N-[1 ,2,3 ,4, 10,1 4b-hexahidro-1 O-metil-8-(piridin-4-il)-

dibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-metanosulfonamida (9 : R2 = S(0)2CH3; 

R8=4-05H4N) 

A una solución agitada de (8 : R8 = 4-05H4N) (200 mg, 0.54 mmol) en 

15 diclorometano (10 ml) se agregó trietilamina (81 pL) y metanosulfonilcloruro (45 

pL), manteniendo la temperatura 0°C durante el curso de la adición. La mezcla de 

reacción se agito entonces durante 2 horas a temperatura ambiente. La reacción 

se apagO con agua y se lavO con carbonato de hidrógeno de sodio acuoso 

saturado, soluciOn sauna y se secó sobre sulfato de magneslo. La mezcla de 

20 reacoión se concentrO bajo presión reducida y el producto crudo se purificô  

mediante cromatografia de cofumna sobre silice para lograr cis-N-(1,2,3,4,10,14b-

hexahido-1 0metil-8-(piridin-4-iI)-dibenzo[b,fJpiridO[1 ,2-dj[1 ,4jdiazepin-2-il)-

metanosulfonamida (9 : R2 = S(0)2CH3; R8 = 4-05H4N) (160 mg, 66%). Datos: 

(m/z) = 449 (M+H). 

25 
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Ejemplo 45, cis-N-(1 ,2,3,4, 10, 14b-hexahidro-1 0-metil-8-

cianodibenzo[b,f]pirido[1 ,2-d][1 ,4]diazepin-2-il)-N’metil-N’metoxiutea (9:R2 = CO 

N(Me)OMe, R8 CN) 

5 A una soluciOn agitada de cis-.N-(8-ciano-1 ,2,3,4, 10,1 4b-hexahidro-1 0-

10 

15 

20 

25 

rnetildibenzo[b,f]pirido[1 2-d][1 ,4]diazepin-2-il)-2,2,2-trffluoroacetamida (9 : R2 

COCF3; R8 = CN) (4.36 g, 10.9 mmol) en EtOH (72 ml) Se agregó NaOH 2N (19.2 

ml). La mezcla de reacciôn se agitO durante toda la noche a temperatura 

ambiente, luego la mezcla de reacción se vertió en agua y se extrajo con EtOAc. 

La capa orgØnica se lavó con H20, luego soluciôn sauna saturda, luego se secó 

(Na2SO4) y se concentro bajo..presiOn reducida pam lograr Piudo (8: Ra CN) 

(3.04 g, 92%). Datos: (m/z) = 305 (M+H). S 

A una solución agitada de (8: R8 = CN) (200 mg, 0.858 mmol) en EtOAc (8 ml) se 

agregó una cantidad catalitica de carbon minral activado y 

triclorometllcloroformato (94.8 p1, 0.197 mmol). La mezcla de reacción se agitO a 

reflujo durante 2 horas. La mezcla de reacciOn se flltró sobre dicalita y se 

concentrO bajo presiOn reducida para lograr crudo (8: isocianto en la posiciOn 2 

(NCO), R8 = CN) (217 mg, 100%). Datos: (m/z) = 331 (M+H). 

A una soluciôn agitada de (8: (NHR2 = NCO, R8 = CN) (54 mg, 0.164 mmol) en 

EtOAc (10 ml) se agregô una soluciOn de clorhidrato de N,O-dimetilhidroxilamina 

(80 mg, 0.197 mmol) con trietllamnia (23.7 p1, 0.197 mmol) en EtOAc (5 ml). La 

mezcla de reacción se agitó a 50°C durante 2 dias y luego se vertlO en agua y se 

extraj:o con EtOAc. La capa orgÆnlca se lavó con H20 y soluciOn sauna saturada, 

luego. se secO (Na2SO4) y se concentrO bajo presiOn reducida pare lograr despuØs 
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de la purficación (9: R2 = CON(Me)OMe, R8 = CN) (5.9 mg, 

392 (M+H). 

Ejemplo 46 ActMdad de union del receptor Glucocorticoide 

PCTIEP2006/050906 

9.20/6). Datos: (m/z) = 

La afinidad do log compuestos se ensayo utilizando un kit do t, nsayo Competidor 

del Receptor Glucocorticoide (PanVera). Los componntes del kit se 

descongelaron desde - 80°C sobre hielo (Fluormona 081, GR humano 

recombinante (OR)) o a temperature ambiente (amortiguador que selecciona GR, 

pØptido estabilizante y DTT). 10 mM do compuestos de ensayo fueron 

manualmerite diluidos a 20iM luego serialmerite diluidol a un rango de 

concentraciOn final de I OpM a 0.1 nM utilizando el BioMk 2000 (Beckman-

Coulter) en una place do 384 pozos de pared negra (Matrix TEchnologies). En el 

siguiente orden: fluormona 081 (1 nM do concentraciOæ final) se agrega a todos 

log pozos excluidos log pozos de control do amortigudor OR (4nM de 

concentraciOn final) so agrega a todos log pozos excepto el mnimo y log pozos de 

control amortiguadó, cortisol (10pM de concentración final) so agrega a log pozos 

do control 081 do fluormona solarnente, of amortiguador se agregó a todos log 

pozos a un volumen final do 40p1. La place se cubriO e incubó  a temperatura 

ambiente con agitaciOn durante 90 minutos. Las lectures se tomaron utilizando of 

Anatizador (LJL) en modO do lectura de polarización ce fluorescencia. La 

proporcion MilliP so calcula do las lectures cps obtenidas en paralelo y on modo 

perpendicular. El efecto porcentual del ligando do uniOn se calcula en cada 

concentración y curves de dosis do respuesta so grafica permitiendo que el EC50 

sea calculado. Este se compara con of estÆndar conocido (1117f3)-11-(1,3-

benzodioxol-5-IO-i 7-hldroxi1 7-(1 -propinil)extra-4,9-dien-3-ora (CAS No. 189035-
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07-2), EC50 = 10-8 M). Todos los compuestos ejernplificados tiØnen actividades de 

uni6n<2x10M. 

Ejemplo 47 Respuestas funcionales in vitro 

5 

Para cuantificar la capacidad de los compuestos para inhibir la expresión del gen 

inflamatoria in vitro, 8e evaluaron las respuestas de los conipuestos en la linea 

cetular humanâ U20S que fue establemente transfectada con et ADN GR 

recombinante humano. Las cØlulas U20S se estimularon con TNFa e IFNy que 

10 conduce a la secreciOn de MOP-I en el sobrenadante. La seOreciôn de MOP-i se 

cuantiflco indirectamente mediarite el uso de dos anticuerpos antihumano-MCP-1, 

uno marcado con Europlo donador fluorescente, el segundo marcado On-

Aloficocianin aceptador fluorescente (APC). La secreciôn del MCP-1 en el 

15 

20 

sobrenadante es cuantificada al medir Ia longitud de onda de cmisiOn de APC (665 

nm) cuando el Europlo es exitado a 340 rim. La capacidad de los compuestos 

(prednisolona o los compuestos de acuerdo con la fOrmula I) para inhibir la 

expresiOn de MOP-I se cuanttficO y los valores EC50 se caIuIaron. Los ejemplos 

1, 2, 10, 11 y 14-24 mostraron un EC50 de 0.2-2 riMmientras que el valor 

encontrado para prednisolona fue de 2 riM. 

Ejemplo 48 Actividad antiinflamatoria in vivo 

La potencia de los compuestos para inhibir la inflamaciOæ se cuantiflcO en un 

modelo en el cual se trataron ratones con lipopoiisacÆridb (LPS). Los efectos 

antiinflamatorlos se cuantificaron coma la inhibiciôn de TNFa inducida con LPS 

(8.R. Hyde & R.E. McCallum, Infection & Immunity, 60; 976-982 (1992)). Los 

ratones fueron tratados i.p. con 0.5 mg/kg de LPS. Los compuestos (prednisolona 
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o los compuestos de acuerdo con la fOrmula 1) fueron dosificados 

sistemÆticamente bien sea mediante administraciOn oral o subcutÆnea a I hora 

antes de la inducción con LIPS. Hora y media despuØs de Ia InducciOn LP$, se 

recolectO suero y los ratones fueron sacrificados. Los niveles del TNFa en suero se 

5 cuantificaron utilizando un kit Elisa comercialmente disponiblØ de acuerdo a las 

descripciones del abastecedor. Tanto la :prednisolona as!çomo  tambiØn los 

compuestos de acuerdo con los ejemplos 2-7, .9 y 31, depndientes de dosis 

inhibleron el TNFa (ED50: 05-20 mg/kg comparados con 0.5 Para prednisolona). 

10 Ejemplo 49 Actividad antiartritica in vivo 

La capacidad de los compuestos Para inhibir la artritis se ensayO en un modeIóde-

Artritis Inducido por ColÆgeno tipo II en ratones (D.E. Trentham. et al. J Exp Med 

146; 857-868 (1977)). En este modelo ratones Dba/1 macho fueron inmunizados y 

15 reforzados (despuØs de 3 semanas) con ColÆgeno. La artritis fue calificada como 

el hinchaæiiento de las garras. Los ratones que desarrollaron, artritis se trataron 

durante 3 semanas con prednisolona o compuestos de acuerdo a la formula I, bien 

sea oralmente o subcutÆneamente (el modelo terapØutico). Alternativamente, el 

tratamiento con prednisolona o los compuestos de acuerdo con la fOrmula I, 

20 oralmente o subcutÆneamente iniciaron antes del ataque de. artritis. (el modelo 

semi-terapØutico). En ambos modelos el tØrapØutico ast comØ  tambiØn el semi-

terapØutico, se calificô  el desarrollo adicional de artritis como el hinchamiento de la 

garra 3 veces una semana. DespuØs de 3 semanas, ls ratones fueron 

sacrificados. La potencia de los compuestos Para inhibir la artritis se cuantiflcO 

25 como, la capacidad Para inhibir el hincharniento de la garra. Tato la prednisolona 

as! como tambiØn los ejemplos (ejemplos 2-5) ensayados (a ura dosis de 10 020 

mg/kg) son capaces de inhibir significativamente la artritis. 
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(54) Titulo: MODULADORES DEL RECEPTOR GLUCOCORTICOIDE NO 
ESTEROIDE 

(57) Resumen: La presente invención 
i se relaciona con compuestos que tienen 

la fOrmula general (I) o una sal 
Ril 

I:EI:II farrnacØuticamente aceptable de estos. 

/ En esta fOrmula R1 es H O alquilo(1-4C); 
/ R2 es -C(0)R15 o -S(0)2R.15 R3 es H, 

alquilo(1-4C) a -OR16, R4 es H, 
Rr\ // R13 4C)6-0R16,R6esH,-C(H)N0R16,R7es 

H, o halogeno, ciano, alquilo(1-6C), 

/ \alquenilo(2-6C) o alquinilo(2-6C), todos 
� 4:n 1’ RI los tres opcionalmente sustituidos con 

\ 

� S S S OH, halOgeno a NH2;-C(H)NOR16 -OR16, 
S 

S. -C(0)R16, 0 -C(0)OR16; R8 es H, ciano, 
W halógeno, nitro; alquilo(1-6C), 

alqueriilo(2-6C) alquinilo(2-6C) 0 -O alquilo(1-6C), todos opcionalmente sustituidos 
con amino, hidroxilo o halOgeno; (hetero)arilo, opcionalmente sustituido con ciano, 
halOgeno, alquilo(1 -4.C), alcoxi(1 -4C) alcoxi(1 -4C)alquilo(1 -4C); -C(0)R18; - 

C(0)0R19; -C(0)NHR17, -NHC(0)R20, -C alquilo(1-4C)NOR2i; -C(H)N0R16, 0 - 
NHS(0)2R21; Rg es H, halOgeno, ciano a alquilo(1-4C) opcionalmente sustituido 
con halOgeno; R10 es H o alquilo(1-4C); R11 es H; R12 es H, ciano o alquilo(1-4C); 
R13 Cs H, alquilo(1-4C), halÆgeno o formilo; R14 es H, halógeno, ciano, alquilo(1-
4C), alquenilo(2-6C), C(0)R21 O(hetero)arilo; R15 es H; alquilo(i-6C), alquenilo(2-
6C), alquinilo(2-6C), -O alquilo(2-6C), -O alquenilo(2-6C) O. -O alquinilo(2-6C), 
todos opcionalmente sustituidos con uno o mas OH, haiogeno, ciano ó 
(hetero)arilo, (hetero)arilo, opcionalmente sustituido con alquilo(1-4C), halOgeno, 
ciano, nitro o amino, NI-12, (di)alquilamino(1-4C), alquil(1-4C)alcoxiamino(1-4C), 
alquiltio(1 -4C)alquilo(1 -4C) 0 alcoxi(1 -4C)alquilo(1 -4C); R16 es H, alqui(o(1 -BC), 
alquenilo(2-6C) o alquinilo(2-6C); R17 es H, alquilo(1-6C), opcionalmente sustituido 
con halOgeno, alcoxi(1-4C) o (hetero)arilo, opcionalmente sustituido con halOgeno, 
alquilo(1 -4C) o alcoxi(1 -25 4C); cicloalquilo(3-6C) o (hetero)arilo, opcionalmente 
sustituido con halOgeno, alquilo(1-6C) o alcoxi(1-4C); R18 es H, NI-12, C(0)R21 a 
alquilo(1-4C), opcionalmente sustituido con OH, halOgeno o ciano 0 -S alquilo(1-
40); R19 es H a alquilo(1-6C), opcionalmente sustituido con OH ó halógeno:  R20 es 
H, alqullo(1-6C) a alquenilo(2-6C), ambos opcionalmente sustituidos con 
halOgeno, 0 alquilo(1-6C), (hetero)arilo, opcionalmente sustituido con alquilo(1-
40) 6 halogeno; cicloalquilo(3-6C); alcoxi(1-6C); alqueniloxi(1-6C); 6 (hetero)arilo, 
opcionalmente sustituido con alquilo(1-4C); NI-12, -NH alquilo(1-6C) O - 
NH(hetero)arilo y R21 es H o alquilo(1-6C)J_a presente invenciOn tamblØn se 
relaciona con composiciones farmacØuticas que comprenden dichos compuestos 
y el usa de estos derivados para modular la actividad del receptor glucocorticoide. 

DVZJ/ID-009068/WPCLOO2G 
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REIVINDICACIONES 

1. Un compuesto de acuerdo con la formula general I: 

o una sat farmacØuticamente aceptabte de Østa, en donde 

R1 es H o alquilo(1-4C); 

R2 es -C(0)R15 o -8(0)2R15 

10 R3 es H, alquilo(1-4G) o -OR16 

R4 es H, alqullo(1-4G) o -OR16 

Rees H, -C(H)N0R16; 

R7 es H, halOgeno, ciano; 

o R7 es alquilo(1-6C), alquenilo(2-6C) o alquinilo(2-6C), todos los tres 

15 opcionalmente sustituidos con OH, halageno o NI-12; 

o R7 es -C(H)N0R16, -0R16, -C(0)R16, o-C(0)0R16; 

R3es H, ciano, halógeno, nitro; 

o R8 es alquilo(1-6C), alquenilo(2-6C) o alquinilo(2-6C) o -O alquilo(1-6C), 

todos opcionalmente sustituidos con amino, hidroxilo 0 halogeno; 

20 o R8 es (hetero)arilo, opcionalmente sustituido con ciano, halOgeno, 

alq uilo(1 -4C), alcoxi(1 -4C) o alcoxi(1 -4C)alquilo(1 -4C); 
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0 R8 es -C(H)NOR16, -C(0)NHR17, -C(0)R18, -C(0)OR19, .-NHC(0)R20, - 

NHS(0)2R21 0-C alquilo(1 -4C)NOR21; 

R9 es H, halógeno, ciano 0 alquilo(1-4C) opcionalmente -sustituido con 

halOgeno; 

5 R10 es H 0 alquilo(1-4C); 

R11 es H; 

R12 es H, clano o alquilo(1-4C); 

R13 es H, alquilo(1-4C), halógeno o formilo; 

R14 es H, halOgeno, ciano, alquilo(1-4C), alquenilo(2-6C), C(0)R21 0 

10 (hetero)arilo; 

R15esH; 

o R15 es alquilo(1-6C), alquenilo(2-6C), alquinilo(2-6C), -O alquiJo(2-6C),-O 

alquenilo(2-6C) 0 -O alquinilo(2-6C), todos opcionalmente sustituidos 

con UflO 0 mÆs OH, halOgeno, ciano a (hetero)arilo; 

15 0 R15 es (hetero)arilo, opcionalmente sustituido con alquilo(1-4C), halógeno, 

ciano, nitro 0 amino; 

0 R15 es NH2, (di)alquilamino(1 -4C), alquil(1 -4C)alcoxiamino(1 -4C), 

� alquiltio(1 -4C)alquilo(1 -4C) o alcoxi(1 -4C)alquilo(1 

cada R16 es independientemente H, afquUo(1-6C), alquenilo(2-6C) 0 

20 alquinhlo(2-6C); 

R17 es H, alcoxi(1-4C) 0 cicloalquilo(3-6C); 

0 R 17 es alquilo(1-6C), opcionalmente sustituido con halogeno; 

0 R7 es (hetero)arilo, opcionalmente sustituido con halógena, alquilo(1-4C) 0 

alcoxi(1 -4C) 

25 R18 es H, NH2, -C(0)R21 a -s alquilo(1-4C); 

0 R18 es alquilo(1-4C), opcionalmente sustituido con OH, halógeno o ciano; 

R19 es H o alqflo(1-6C), opcionalmente sustituido con OH o halógeno y 
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R20 as H,alquilo(1-6C) o alquenhlo(2-6C), ambos opcionalmente sustituidos 

con halógeno, -O alquilo(1-6C), o (hetero)arilo, opcionalmente sustituido 

con alquilo(1-4C) o halogeno; 

o R20 es cicloalquilo(3-6C) alcoxi(1-6C); alqueniloxi(1-6C) o (hetero)arilo, 

5 opcionalmente sustituido con alquilo(1-4C), NH2, -NH alquilo(1-6C) o 

-N H(hetero)arilo; 

cada R21 independientemente as H o alquilo(1-6C). 

2. El compuesto de acuerdo a la reivindicación I en donde R7 es H o 

10 halógeno u OR16. 

3. El compuesto de acuerdô a las reivindicaciones 1-2 en donde R7. es H. 

4. El compuesto de acuerdo a las reivindicaciones 1-3 en donde Rio es 

15 metilo. 

5. El compuesto de acuerdo a las reivindicaciones 1-4 en donde cada R16 

as independientemente H a alquilo(1-6C). 

20 6. Los compuestos de acuerdo a las reivindicaciones 1-5 en donde R2 es 

25 

C(0)R15. 

7. El compuesto de acuerdo a las reivindicaciones 1-6 en donde R15 es 

alquilo(1-4C), opcionàlmente sustituido con halógeno. 

8. El compuesto de acuerdo a la reivindicaciOn 7 en donde R15 es 

trifluorometilo. 
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9. El compuesto de acuerdo alas reivindicaciones 1-8 en donde cada R21 

es independientemente alqullo(1 -4C). 

10. El compuesto de acuerdo a las reivindicaciones 1-8 en donde R8 es H, 

5 halógeno, ciano, nitro, C(0)R18, o -NHC(0)R20; 

o R8 es (hetero)arilo, opcionalmente sustituido con ciano, alquilo(1-4C), 

alcoxi(1-4C), alcoxi( I -4C)alquilo( I -4C) o (hetero)arilo. 

11. El compuesto de acuerdo a la reivindicación 10 en donde R8 es H, 

10 ciano, piridilo o nitro. 

12. El compuesto de cualq�uiera de las reivindicaciones 1-10 para uso en 

terapia. 

15 13. El uso del compuesto de las reivindIcaciones 1-10 o una sal 

farmacØuticamente aceptable o un solvato de Øste para la elaboraciOn 

de un medicamento para pacientes necesitados de modular el receptor 

g lucocorticoide. 

20 14. El uso del compuesto de las reivindicaciones 1-10 o una sal 

farmacØuticamente aceptable o un solvato de Øste para la etaboraciOn 

de un medicamento para tratar enfermedades inmunolOgicas e 

inflamatorias. 

25 15. El uso del compuesto de las reivindicaciones 1-10 0 una sal 

farmacØuticamente aceptable a tin solvato de Øste para la elaboraciOn 

de un medicamento en el campo de la reumatologla, hematologIa, 

neumologia, dermatologla, gastroenterologia, endocrinologia, 

neurologla o nefrologla. 
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Doctor (a) 
FERREO EMILIO 
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N.V. ORGNON 

REFERENCIA Radicacin No. 7 81887 

Solicitud internacional i’CT/E2006/050906 

Fecha iniôio fase naciona]. 14/09/2007 

Tramite 11 

Eventa 378 

Actuación S 430 

Oficio No. 12543 
Como resultado del examen de forma, realizado con fundamento en ci articulo 38 de 

la ecisi6n 486 de la Comisiôn de la Comunidad Andina, rticulo 27 del Tratado de 

Cooperación en Matera de Patentes (PCT), regla 51 bi.s del Reglametito y Circular 

niaa de la Superintendencia de Xndustria y Comercio, se Ic comunica que: 

1. La solicitud no contiene la copia del documento on que consta la cesión del 

derec10 a la patente del inventor Æl solicitante o a su causante. (Art. 26-k) 

Decision 486. 

2 No se aceptan las modificaciones presentadas, porque no corresponden a 

mothficaciones efectuadas en la Ease internacional ( Art 19 y 34 del CT) estas 

podrÆn presentarse una vez haya entrado. en fase ncional, cancelando la tasa 

correspondiente. 

En cumplimiento de lo dispuesto por ci Ærtieulo 39 de la DecisiOn 486, se le 

requiere para que dentro del tØrmino de dos meses sig’uientes a la fecha de 

notificaciOn del presente oficic, complete los requisitos anteriortuente erzunc3.ados 

En caso de no dar cumplimiento al presente requeimiento, la solicitud se 

eonsiderarÆ abandoriada y perderÆ su prelaci6n. 

NotiUqitese ci ptesenteficio conforme a lo dispuesto en el numeral 5.2, literal 

e), del eapituloqut
 

ttulo primero de la Circular Unica No.10 de 2001. 

� 

ALXX CAMENZA9BSPEDE$ DE VERGEL 
Jefe de la diy’isiOn de Nuevas Creaciones 

El anter4’r requerimento fue notificado por fijaciOn en lista de 

fec12a 1 th 
aUpall 


