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mation. Increased autotaxin production is indeed also evident in humans both
in inflamed intestinal tissue in the case of chronic inflammatory intestinal dis-
eases [3] and also in affected joints [4] and synovial fibroblasts [5] of arthritis
patients. Since the migration of T cells into tissue plays a role in both inflam-
20 matory diseases, inhibition of autotaxin may suppress this process and thus

have a positive influence on the course of the disease.

1. Kanda, H., et al., Autotaxin, an ectoenzyme that produces lysophosphatidic

acid, promotes the entry of lymphocytes into secondary lymphoid organs. Nat
Immunol, 2008. 9(4): p. 415-23.
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denot es unbranched or branched al kyl having 1-10 C atoms, in which
1-7 H at o0 peay/obeses epl aced by F, C and/or Br, and/or iptTi261v/008651
or two CH2 groups may be replaced by 0 Qnd/or NH, 20 cyclic al kyl

having 3-7 C atons, Haldenotes F, C, Br or I, ~and pharnaceutical ly
usabl e salts and stereoi somers thereof, including mxtures thereof in
all ratios, 25where the conpounds "Bl" - "B27" No. Nane and/or

structure (R)Na?lea(s&kl,:ITu,osEttmheMVerﬁeﬂB@M@g_ﬂsdﬁm babdid ,a‘éfolgénerating
iC

- 2,4a, 10-tri azadi benzo[ a, cl ohept ene- , 11-di one
}_St r{a hyg\r ? 26;?72_11/%;% @th?agif] in Iynm)hopy@-end(gtheﬁal c}éll intere?ctions. Am J Pathol,

1% 5, 112t e g o IO (05, 4a, Toar aza: o
di benzso[ a, dcWliphe et @he Cenbdinadivitegdhe Bkhrelsion differeek iNCrofn's
disease and ulcerative colitis from endoscopic pinch biopsies: insights into
distinctive pathogenesis. Inflamm Bowel Dis, 2007. 13(7): p. 807-21.
4. Nochi, H., et al., Stimulatory role of lysophosphatidic acid in
cyclooxygenase-2 induction by synovial fluid of patients with rheumatoid
10 arthritis in fibroblast-like synovial celfs. J Immunol, 2008. 181(7): p. 5111-9.
£ 5. Kehien, A, et al., IL-1 beta- and IL-4-induced down-regulation of autotaxin
mRNA and PC-1 in fibroblast-like synoviocytes of patients with rheumatoid
arthritis (RA). Clin Exp Immunol, 2001. 123(1): p. 147-54.
15

Surprisingly, it has been found that the compounds according to the inven-

tion cause specific inhibition of the enzyme family of the nucleotides pyro-

phosphatases and phosphodiesterases, in particular autotaxin. The com-

20 pounds according to the invention preferably exhibit an advantageous bio-
logical activity, which can easily be detected in the test described, for exam-
ple, herein. In tests of this type, the compounds according to the invention
preferably exhibit and cause an inhibiting effect, which is usually documen-

g& ted by ICs values in a suitable range, preferably in the micromolar range

25 and more preferably in the nanomolar range.

In general, all solid and non-solid tumeurs can be treated with the com-

pounds of the formula |, such as, for example, monocytic leukaemia, brain,
30 urogenital, lymphatic system, stomach, laryngeal, ovarian and lung carci-

noma, including lung adenocarcinoma and small-cell lung carcinoma. Fur-

ther examples include prostate, pancreatic and breast carcinoma.
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(R) - 7-(2-Fl uoropheny1) - 2- ((S) - 2- hydr oxy- 2- phenyl acet y1) -

1, 3, 4, 11a-weteidhyeion- 2H, 10H 2, 4a, 10-tri aza- . PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene- 5, 11- di one HQZ? Vit HO O\, N \/ F
4-[(S)-7-(4-Chl orophenyl)-5, 11-di oxo-3, 4, 5, 10, 1, 11a-

hexahydro- 1H- 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept en- 2-y1] - 4-
oxobutyric acid HO C 00) /\N." 110/ 0

(R) - 7- (4- ChlAs disbesyed hereli affgctslbneredcsap Oy ddcdrdihgtokh@ invention

are relevant for various diseases. Accordingly, the compounds according to
the invention are useful in the prophylaxis and/or treatment of diseases
which are influenced by inhibition of one or more nucleotides pyrophospha-

tases and/or phosphodiesterases, in particular autotaxin.

The present invention therefore relates to compounds according to the
invention as medicaments and/or medicament active ingredients in the
10 treatment and/or prophylaxis of the said diseases and to the use of com-
pounds according to the invention for the preparation of a pharmaceutical
agent for the treatment and/or prophylaxis of the said diseases, and also to
a method for the treatment of the said diseases comprising the administra-
15 tion of one or more compounds according to the invention to a patient in

need of such administration.

It can be shown that the compounds according to the invention have an
20 advantageous action in a xenotransplant tumour model.
The host or patient can belong to any mammalian species, for example a
primate species, in particular humans; rodents, including mice, rats and
hamsters; rabbits; horses, cattle, dogs, cats, etc. Animal models are of
© 25 Interest for experimental investigations, where they provide a model for the

treatment of a human disease.

The sensitivity of a certain cell to treatment with the compounds according
30 to the invention can be determined by testing in vitro. Typically, a culture of
the cell is combined with a compound according to the invention at various
concentrations for a time which is sufficient to enable the active agents to
induce cell death or to inhibit cell migration or to block the cellular secretion
of angiogenesis-promoting substances, usually between approximately one

35
hour and one week. For testing in vitro. cultivated cells from a biopsy sam-



t etrahydro-2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 5, 11-di one

H cl as wWopo11/006569 N N \/\ 0 N---ck HO - pk@vep20B@03661
(S)-2-Cycl opent anecar bonyl-7- phenyl-1, 364_, lla-tetrahydro2H, 10H 2, 4a, 1
O-triazadi benzo[ a, d] cycl ohept ene-5, 11-dfone HO 40 N \ 00

5-((R)-7-Furan-2-yl1-5, 11-di oxo- 3, 4,5, 10, 11, 11a- hexahydr o-
1H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept en- 2-y1) - 5- oxo-
ple can be used. The viable cells remaining after the treatment are then

counted.

The dose varies depending on the specific compound used, the specific
disease, the patient status, etc. Typically, a therapeutic dose is sufficient to
considerably reduce the undesired cell population in the target tissue, while
the viability of the patient is maintained. The treatment is generally contin-
ued until a considerable reduction has occurred, for example at least about
a 50% reduction in the cell burden, and can be continued until essentially

10 no undesired cells can be detected in the body.

m‘x
L

PRIOR ART

15 Compounds which are capable of inhibiting autotaxin are described in Peng
et al. Bioorganic & Medicinal Chemistry Letters (17, 2007, page 1634-
1640). The compounds described therein are lipid analogues, which do not
have any structural features in common with the compounds according to

the invention.
20
SUMMARY OF THE INVENTION
The invention relates to compounds of the farmula |
AR
= I

R2

30

in which

R denotes Hal, Ar or Het',

R’ denotes SO2A, COOA, COOH, Cyc, Het, Ar, COHet,
CONHHet, CONHAr, CHO, CONH,, CONHA, CONA,,
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pentanoic acid 0 0 Q4 N OHH

5-[ (R) - 7- MO &HL@PSpheny1) - 5, 11- di oxo- 3, 4, 5, 10, 11, 11a-  PCT/EP2610/003661
hexahydro- 1H 2, 4a, 10-tri azadi benzo[ a, d] gycl ohept en- 2-y11-

3, 3-di net hyl - 5- oxopentanoic acid 0 C\ ciNij II\/-.OHNOH

(R) - 7-Benzo- 1, 3-di oxol-5-y1-2- ((R) -t hi azol i di ne- 4-car bony1) -

1, 3,4, 11a-tetrahydro-21--J, 10H 2, 4a, 10-tri aza- '

di benzo[ a, d] cycl ohept endChi2ha0Hi o2} DA, ORI HNHAT ACHa!, (CH8YLENH,,

S) - 2- Cycl opent anecar bo - - I &? yl% - 4, 11a- _
Ee% r ah%r 0- 2H, 10H 2, 4a, 2%%%?'&%3(1@@%5 'g% v ept ene- 5, 11-di one
o NN R%/ denotes H, (CHz)naNHz, (CH2)nsNHA, (CH2)nsNA,, (CH2)nsOH,
(CH2)n30A, (CHy)nsHet?, CH,COHet?, CH>CONHg,

0 CH>CONHA, CH2CONA; or A,
X, X4 each, independently of one another, denote CO, CH(OH),
CH(OA), CH(NH,), CH; or CF,,
Y, Y each, independently of one another, denote CH or N,
10 Q denotes C=0, COO, C=S, C=NH, CH(OH), CH(NH,), SO, SO,
or CF»,
o E denotes CO, CH(OH), CA(OH), CH(OA), CA(OA), CH(NH,),
H,C —(CH,),, H,C—(CH,),
N/ v
15 Alk, —C— or ~CO-N- ,
Alk denotes linear or branched alkylene having 1-8 C atoms, in
which one or two CH; groups may be replaced by O and/or
NH,
20 nt denotes 0, 1 or 2,
n2 denotes 0, 1, 2, 3 or 4,
n3 denotes 1, 2, 3 or 4,
Ar denotes phenyl, naphthyl or biphenyl, each of which is
‘% 55 unsubstituted or mono-, di- or trisubstituted by Hal, A, OH,
OA, NHz, NHA, NA;, NO, CN, COOH, COOA, CONH,,
CONHA, CONAz, NHCOA, NHSQ,A, SO.NH, and/or SO,A,
Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
30 matic heterocycle having 1to 4 N, O and/or S atoms, which

may be unsubstituted or mono-, di- or trisubstituted by Hal,

Het?, A, OH, OA, NHz, NHA, NA,, NO,, CN, COOH, COOA,

CONH,, CONHA, CONA,, NHCOA, NHSO,A, SO,NH,, SO-A,

NHCONH,, CHO, COA, =S, =NH, =NA and/or =0 (carbony!
35 oxygen),



0 "B11 (R)-2-Benzoyl-7-(3-trifluoronethylphenyl)-113,4, 11a- _

t et r ahydr OYQPPIAPESEY 4a, 10-t ri azadi benzol a, d] cycl ohept eneCT/Er20M0/00k6wme
HO F all FNN \ ----/ 110 "B12" . .8.-

(R -7-Benzo- 1, 3- di oxol- 5- 0- 2- (pyri cl i ne- 3-carbonyl ) - 113, 4, 11a- _
tetrahydro- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, di cycl oheptene- 5, 11-di one
HO < Sl ON . \/ "B13" _ _ ' .
(R) - 2- Cycl ofitgtanecar bonyendigshe nydndt, Bi- 4r trigyctietrahsitic heterocycle having 1

2H, 10K 2, 4a, 10-tri azadi ?gﬂzﬁ,[a’adrld%rcé%rtlgrgts,e& ic ’r%%y_/%ieounnesubstituted or
mono-, di- or trisubstituted by Hal, A, OH, OA, NH», NHA, NA,,
NOz, CN, COOH, COOA, CONH,, CONHA, CONA,, NHCOA,
NHSO2A, SO:NH,, SOA, NHCONH,, CHO and/or COA,

Het? denotes pyrrolidinyl, piperidinyl, thiazolidinyl, morpholinyl, oxa-
zolidinyl, tetrahydroquinazolinyl, tetrahydropyranyl, piperazinyl,
thiazolyl, furyl, thienyi, pyrrolyl, imidazolyl, pyrazoiyl, oxazolyl,

10 isoxazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,

= oxadiazolyl or thiadiazolyl, each of which is unsubstituted or

7
P

monosubstituted by A,
Cyc denotes cyclic alkyl having 3-7 C atoms,
15 A denotes unbranched or branched alkyi having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F, Cl and/or Br,
and/or in which one or two CH, groups may be replaced by O
and/or NH,
or
20
cyclic alkyl having 3-7 C atoms,
Hal denotes F, Cl, Bror |,
and pharmaceutically usable salts and sterecisomers thereof, including
mixtures thereof in all ratios,

-
25 where the compounds "B1" — "B27"

No. Name and/or structure
"B1" (R)-7-(2-Fluorophenyl)-2-methanesulfonyl-1,3,4,11a-
30 tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
5,11-dione

35




H - 12 - "514"
(R - 7- (4- hPVOPIREKY 1) - 2- (2- hydroxyacetyl) - 113, 4, 11a-  PCT/EP2010/003661
t et rahydr o- 2H, 10H 2, 4a, 104ri azadi benzo[ @,d] cycl ohept ene- 5, 11-di one

HO O

\ NITit

Cl

\ OH "515"

(R) - 7-Pheny1-2- (t hi ophene-2-carbonyl)-1, 3, 4, 11a-t et r ahydr o-

2H, 10H- 2, 44a, 10-

) S

N

triazadi_benzol a rﬂ ("V("| OhEDt ene-5,11-diogne  FIO \

N\

IIBZII

(R)-2-({S)-2-Hydroxy-2-phenylacetyl)-7-(4-methoxyphenyl)-
1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione

10

15

"BSII

(R)-7-(2-Fluorophenyl)-2-((S)-2-hydroxy-2-phenylacetyl)-
1,3.4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dlbenzo[a dicycloheptene-5,11-dione

SCHYO

20

25

IIB4||

4-[(S)-7-(4-Chlorophenyl)-5,1 1-dioxo-3,4,5,10,1 1,11a-
hexahydro-1H-2,4a,10-triazadibenzo[a,d]cyclohepten-2-yi]-4

1

oxobutyric acid

Cl Q
N N
N

H 0]

HO

30

35

IlBsil

(R)-7-(4-Chlorophenyl)-2-(piperidine-4-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,djcycloheptene-
5,11-dione

H
N
Cl 0
N N
RN
N\
H ©




"B16" (;ﬁ? Qécl opr opanecar bonyl-7-furan-2-y1-1, 3, 4, 11a-
tetrahydr(‘.‘iv 11’@% 4a 10-tri azadi benzo[ a, d] cycl ohept en@CT/EP2410/08366he

O Hlik 1 "B17" 10 -

(R -7-(4-Cnhl orophenyl) - 2-cycl ohexanecar bonyl- 113, 4, 11a-
tetrahydro- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl oheptene- 5, 11-di one
H 110 d - 13 - "B18"

(R) - 7- Pheny1- 2} ((B§" t hi EDA-Corlopentanacasrymy)- 71pt3:,;r4/! ]11334 11a-tetrahydro-

t
tetrahydro-2H, LOH 2, 44, 34 “fgH aé?adﬁé’?ﬁm Cruofé(g cyc Pene 5,11-dione

] o Xhp

"B7" 5-((R)-7-Furan-2-yl-5,11-dioxo-3,4,5,10,11,11a-hexahydro-
1H-2,4a,10-triazadibenzola,d]cyclohepten-2-yl)-5-oxo-

10
pentanoic acid

0
Q /N
Q N O
15 . OH
H

"B8" 5-[(R)-7-(4-Chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazadibenzola,d]cyclohepten-2-yl]-

F:ﬁ?’”’%%

3,3-dimethyl-5-oxopentanoic acid

20
o)
0
[ 0O
cl N/
7\ OH
& =/"N"o
25

“B9" (R)-7-Benzo-1,3-dioxol-5-yl-2-((R)-thiazolidine-4-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione
30
seavy 5o

35




5,11-di one

"B19"

(R)-2- Q/cl‘éiﬁé%m@éfé?bonyl 7- (2-fl uoropheny1) -1 PCT/EP2010/003661
t etrahydro-2H, 10H- 2, 4a, 10-tri azadi benzof@.d] cycl ohept ene- 13, 4, 11a-
5,11-di one HO 110N "B20" C .

(R -7-(4-Cnl orophenyl) 2- (t hi ophene- 2-carbonyl)-113, 4, 11a-

t et rahydr o- 2H,

10-triazadi benzo| a, d]cycloheptene- 5,11-di one

H.NS NN\--
(R -7-(4-Chlorg

tetrahydro-2H, 1

HO N--,. C A
(R)-7-(4-Met hoy
1, 3,4, l1la-tetrd

_/‘B‘HB‘ZJ
phenyl
OH 2, 4a,

14 -

yphenyl
Ahydr o- 2

'822 11-d

(S)-2- Cyciopentanecarbonyl 7-(2-fluorophenyi)-1,3,4,11a-
R BRI A —

5
)-2((R)-thiazolidine-4- cgrngonyl)
H, 10H- 2, 4a, 10-tri azadi

[ &, d] cycl ohept ¢ne-5, 11-di one HO . £
N/\\N
F 6
O
10 "Bfq" (R)-2-Benzoyl-7-(3-trifluoromethylphenyl)-1,3,4,11a-
By tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
L 5,11-dione
15
"B12" | (R)-7-Benzo-1 ,3-dioxol-5-yl-2-(pyridine-3-carbonyl)-1,3,4,11a-
20 tetrahydro-2H,10H-2 4a,10-triazad ibenzo[a,d]cycloheptene-
5,11-dione
H O
N
& K’\ 7
S N
S 25 <O TN =
O N
0 Y/
"B13" (R)-2-Cyclohexanecarbonyl-7-phenyi-1,3,4.11 a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
30

35

oG




B23" (R)-7-(2-Fluorophenyl)-2-(thiophene-2-carbonyl)-1, 3, 4, 11a-
t et rahydr av@hbidddesks 2, 4a, 10-t ri azadi benzo[ a, d] cycl ohept §R&srp2010/003661

5,11-di one HO

0 "B24"

(R)-2-(4-D nmet hyl am nobenzoyl) - 7- ( 241 u"o?%phenyl) -
1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, cl1: 1cycl oheptene-5, 11-dione O H N I
(R -2-(3, 3- D ngti] fl
t et rahydro- 2H, 10H 2, 44

/ 11, N "B25"

YTYIR

n, 10-t

A RN by R e i3 4, on

HO N 410 \P OM 7 K| (tetrahwirc2pm110-a569 POTi&RABEM 0366 clohkptene-
"B26" 7-(4-Chlorophenyl)-2-(3,3-dinmethyl butyryl)-1, 3,4, 11a-
t et r ahydr o- 2H, 10H 2, 44, 10- t ri azadi benzo[ a?d]c§®NBhept ene- 5, 11- di one
0 oNr-\N C 41(# "B27" H o
2- BenZoy1- 7- (4{chl orophenyl)-1, 3,4, 11la-te ) - 2H, 10H-
2,4a, 10-tri azagi benzo| a, dlcycl ohept ene- 8 a . lesO are
excl uded. The present |invention also to e\use bf the
conmpounds of the formula !for thelp f": a P'é iXxcanent for the
treatment of djseases|in whichC ibitiom r ati @tihd/ or
nodul ation of the phosphodiesterase or |ysophosphol i pase autotaxin
pl ays a role. Th&TxverdR)gnPhanylifthiopbenetZcabonyl)edlidcEtetEtishydro-
19 t t di to.C ai d
conprite] ng at |\ ast O GomRPYN, AE5RLA ALY BoheBler S TRAANS
o H 0
iw_ui' / \ N \ \
— S
N N
15 § %
"B16" (R)-2-Cyclopropanecarbonyl-7-furan-2-yi-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
2,11-dione
20 N_ O
G/Cgﬁ
\_J NN
O O
§ 25 "B17" (R)-?—(4-Chiorophenyl)n2-oyclohexanecarbonyL'l,3,4,11a~
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
30

e eas

35



30ceutically usable salts and stereoi soners thereof,
m xtures Wh§5@9fodsge al |

i ncl udi ng
rati os, and optionally excipi ent&ﬁ@goﬂoog%l
The |nvent|on also relates to the conpounds o

adj uvants.
fornula | and the con85pounds "B1" - "Bb¥* and pharmaceutical |y
usabl e salts and stereoisonmers - 16 - thereof, including m xtures
thereof in all ratios, for the treatnent and/or prophyIaX|s of
tunours, tunou <H dasES l bca The | mrent
furthernore relates to coﬁQoundéhg %gg@ﬁ@ BﬂPPﬁ% &J bf%ﬁﬁbﬁﬁﬁ Ng.
Nane and/or structure|"#dtahydro-2H,10H-2 4a,10-triazadibenzo[a d]cycloheptene—
7-(4-Cnhl oro-2-11 uorophenyl) - 2 (3, 3- dlnethglbutyryl) 1 4711
t et rahydro- 2H, 10H 2, 44, 10 triazadi benzo[ a; dlC@@D@heptene- 5, 11 di ong
r----"NCQF NO|CI 411;. "a17"
7- (3- @l or opheny1) - 2- (3, 3-di met hyl but p/
t et r ahydr o- 2H |0H 2, 4@, 10-tri azag olcyc oheptﬁneA\g 11- di one
cl / v o "25"
117- (2- Fl uorophenyl)-8,4,5,10,1 8 hexahy/
triazadibenzo[a,d]cyc ohepten 211] - 3, 3-di ng N
jc__cO0 41i O|iN - 17 - "26"
2_(3,3_[] rrethy b"uL \]/1\_7 (2- flnnrnnhpnv’l\-’l E
hexahygy o- 2H- 2| 48 T85” | v | (R=CelonsranearhenyhefR-Brompheny))d,3.4,11a-
13, 4,5, 10, tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
s
Lo 5,11-dione
15
“B20" | (R)-7-(4-Chlorophenyl)-2-(thiophene-2-carbonyl)-1,3,4,11a-
50 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
T 25
O
"B21" (R)-?—(4-Chioropheny!)—2—(2—phenoxyacetyl)—1 3,4, 11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
30
O
35




1lla- / 110 ) N-4 H "28"

7- (4- Cnl onveo Zoifilobgze®phenyl) - 2- (3, 3-di met hyl butyl) -1 13, 4, -3d@%010/003661
tetrahydro-2H, 10H 2, 4a, 10 triazadi benz%{a d] cycl ohept ene- g d6
lone ---,7-)7 Cl 111 sip "31"

7- (4-Chl orophenyl) 2- (3, 3-di net hyl butyryl)-10- et hyl -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cy€T t<=ne oY) 75 € TR o yreTere Y ey N
o Ca el oF ophify BF ER)l?gzlwlgFﬁfyﬁh%rp} ’ sl:hlééf)tldm% 4-carbonyl)
di net hyl but yryi) - 113, 4 11a1 Bat, t tdnyetrahy2irh LEGHLMHQZ 4a,10Qriazadibenzo-
triazadi benzo[ @, d] cyc ohept ene-5, litgj one. Cl 00 O /\N/
a,d]cycloheptene-5,11-dione
O
5 N
O \i\\ HN/\S
0 N
O \\/ 0
0 "B23" (R)-7-(2-Fluorophenyl)-2-(thiophene-2-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
i\ 5,11-dione
H
N O
j \ N
15 = \ Y S
N SV
"B24" (R)-2-(4-Dimethylaminobenzoyl)-7-(2-flucropheny!)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
20 dibenzo[a,dlcycloheptene-5,11-dione
Ag/\ 0
N
N
a N
o 25 N/
/
"B25" | (R)-2-(3,3-Dimethylbutyryl)-7-(4-methoxyphenyl)-1,3,4.11a-
tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
30 5,11-dione
H 0
0O
O
o o
35




1101 He WO 2

7- (4- chl ot@Phelskeed, 11- di oxo-3, 4,5, 10, 11, 11a-

hexahydr o- 1H 2
"41" (R-7-(
1,3,4,11a-tetr
di benzo[a, clic
(R -7-(4-Chlor
(pi peridin-4-y
2,4a, 10-triaza
(R -7-(4-Chlor
1,3,4,11a-tetr
di benzo[ a, d] cy
7- (4- 6nhl or ophe
1,3,4,5,10,11a
cycl ohepten-11
exanpl es The

literature und

10

A

15

011/ 006569PCT/ EP2010/ 003661 - 18 - "40" Benzyl

PCT/EP2010/003661
,4a, 10-tri azadi benzo[ a, d]@ cl ohept ene-2- carboxyl ate
4- Chl or o- 2- fl uor ophenyl1)-'2-(i m dazol e- 1- car bony1) -
ahydr o- 2H, 10H 2, 4a, 10-tri aza-

ycl ohept ene- 5, 11- di one "48"

D-"2oRI UOT OpAE = 3.3 Al F S -
Aee0) bt y Ty oD & T fyy ;.04 112

di benzo| detthbydrbedtddOen2 45, ttriizadibehB6[a,d]cycloheptene-

p- 2-f | uor opheny1l) - 2- phenyl apesul lonyl-

ahydr o- PH, 10H 2, 4a, 10-tri agt‘ 1Efie

cl oheptiene-5, 11-di one "57" o)

nyl) - 24( S) - 2- hydr oxy- 3, 3-di met hyl b ryil) -

- hexahyfdr 0- 2H 2, 4a, 10-tri azadPpenzo{ aNT1

rone and conpounds J-AL" '™ ndicated in the
cormpounds i ndi c&tl descfibed in the
er theifr CAS No. Conpoy
N~ "0
"B27" | 2-Benzoyl-7-(4-chlorophenyl)-1,3,4,11a-tetrahydro-2H,10H-

2,4a,10-friazadibenzo[a,d]cycloheptene-5,11-dione

are excluded.

20

A

30

35

The present invention also relates to the use of the compounds of the formula
| for the preparation of a medicament for the treatment of diseases in which
the inhibition, regulation and/or modulation of the phosphodiesterase or lyso-

phospholipase autotaxin plays a role.

The invention furthermore relates to medicaments comprising at least one
compound according to Claim 1 or a compound "B1" — "B27" and/or pharma-
ceutically usable salts and stereocisomers thereof, including mixtures thereof in

all ratios, and optionally excipients and/or adjuvants.

The invention also relates to the compounds of the formula | and the com-

pounds "B1" — "B27" and pharmaceutically usable salts and stereoisomers



No. CAS No. Nane and/or structure "B1" 1009286- 73-0
(R -7-(2- §yosiophepy 1) - 2- net hanesul f onyl - PCT/EP2010/003661

1,3,4,11a-tetrahydro-2F1, 10H 2, 4a, 10-t riéiza-

di benzo[ a, d] cycl ohept ene-5, 11-dione HO ¥~ \I N S=0 0O - 19 - "B2"
1007918- 81-1 , 0\it (R)-24(S)-2-Hydroxy-2-phenyl acetyl)-7-(4-
met hoxyphenyl)-1, 3, 4, 11a-tetrahydro- 2H, 10H

ﬁ, 4a, \1?t ri gﬁ@%‘?%?gg@%%@%@gﬁ@%@% aM fetidl! AtanEdrdtdent ablol bid-

phylaxis of tumours, tumour diseases and cancer diseases.

The invention furthermore relates to compounds selected from the group

5
Compound Name and/or structure
No.
Q" 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
10 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
%‘u
F Q NﬁNﬁ
" O
N 0O
"7 7-(3-Chlorophenyl)-2-(3,3-dimethylbutyry)-1,3,4,11a-
20 tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
5,11-dione

ey

Cl
O J—
N N
= 25 \ > /Z_/ 0
N" Yo

"25" 1-[7-(2-Fluorophenyl)-3,4,5,10,11,11a-hexahydro-1H-2,4a,10-
triazadibenzola,djcyclohepten-2-yl]-3,3-dimethylbutan-1-one

30 TP

35




H O 411 (R)-7-(2-Fl uorophenyl)-2-((S)-2-hydroxy-2-
phenyl acetW® }011/08¢549 11a- t et r ahydr o- 2H, 10H- 2, 4a, 10- PCT/EP2010/003661
tr| azadi benzo[ a, d] cycl ohept ene-5, 11-diopg_o HO \411 N N\

"84" 1008455- 91-1 di benzo[a, d] cycl ohepten 0l is 1110
4-1(S)-7-(4-Cnhl orophenyl) -5, 11-di oxo03, 4, 5, 10, 11, 11a- hexahydro- 1H 2, 4a

,10-triaza- 24 yl Joxobutyric acid HO)O,\ ' , N/
"26" 2-(3,3-Dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,5,10,11a-

hexahydro-2H-2,4a,10-triazadibenzo[a,d]cyclohepten-11-one
5 /z_/ M

28" 7-(4—ChIoro-2-ﬂuorophenyl)~2-(3,3—dimethylbutyl)-1 ,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

10

15

f;
CI_.
()

3

"31" 7-(4-Chlorophenyl)-2-(3,3-dimethylbutyryl)-10-methyl-
1,3.4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

20
0
O
s
"37" 7-(4-Chlorophenyl)-10-ethyl-2-((S)-2-hydroxy-3,3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzo[a d]cyc!oheptene 5,11-dione

30

f

O-’:

35



0 "B5" 1009416- 29-8 cl V ".--1

(R -7-(4- cnbodlaphesay 1) - 2- (pi peri di ne- 4_— carbonj/1)- PCT/EP2610/003661
1,3,4, 1la-tetrahydro-2H 10H 2, 4a, 10-trigza-
di benzo[ a, d] cycl ohept ene-5, 11-di one H N 0K NI\ /1\c)

N-4 HO WD 2011/ 006569PCT/ EP20101003661 - 20 - "B6" 1044747- 67-2
(S)-2-Cycl opent anecar bonyl- 7- phenyl-1, 3, 4, 11a-

tetrahydro- 2H TQig'2, 4a, 10I3érﬁiﬂ4’ﬁ?'—c§]ﬁ6?e%ﬁ@n9l¥5‘,1 1-dioxo-3,4,5,10,11,11a-
cycl ohept eng-5, 11- di gne HO ey _ _
hexahydro-1H-2,4a,10-triazadibenzo[a,d]cycloheptene-2-

carboxylate

41" (R)-7-(4-Chloro-2-fluorophenyl)-2-(imidazole-1-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

48" (R)-7-(4-Chloro-2-fluorophenyl)-2-[(S)-3,3-dimethyl-2-
(piperidin-4-ylamino)butyryl]-1,3,4,1 1a-tetrahydro-2H,10H-

10 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

"50" (R)-7-(4-Chloro-2-fl uorophenyl)-2-phenylmethanesulfonyl-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzol[a,d]cycloheptene-5,11-dione

15 "57" 7-(4-Chlorophenyl)-2-((S)-2-hydroxy-3,3-d imethylbutyryl)-
1,3,4,5,10,11a-hexahydro-2H-2 4a,1 O-triazadibenzola,d]-

cyclohepten-11-one

and compounds "A1" - “A176" indicated in the examples

20
The compounds indicated below are described in the literature under their
CAS No.
(" Compound | CAS No. Name and/or structure
=25 No.
"B1" 1009286- (R)-?-(Z-FIuorophenyi)—Z-methanesuIfonyl~

73-0 1,3,4,11a-tetrahydro-2H, 10H-2.4a. 10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

30 H O
| F N\ﬁ_\
l
= N N—ﬁ:O
o 0 — O

35



p /\

N N \/

0 "B7"

1009702-

5- ((R) - 7- Fuo aav10869 5, 11- di oxo- 3, 4, 5,10, 11, 11a-  28-6  po/Ep2010/003661
hexahydro- 1H 2, 4a, 10-tri azadi benzo[a cl‘] .

cycl ohept en- 2- y1) 5- oxopent anoi ¢ acid » aN ~OM [ 7 H
1009702- 5-[(R)-7-(4-Chl orophenyl)-5, 11-di oxo- 30-0

H " B8"

3,4,5,10, 11, 11a- hexahydro- 1H 2, 4a, 10-tri aza-

-
Pac

10

15

20

25

30

35

"B2" 1007918- (R)-2-((S)-2-Hydroxy-2-phenylacety!)-7-(4-
81-1 methoxyphenyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
"B3" 1009763- (R)-7-(2-Fluorophenyl)-2-((S)-2-hydroxy-2-
25-0 phenylacetyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
triazadibenzo[a,d] cycfoheptene 2,11-dione
"B4" 1008455- 4-[(S)-7-(4-Chiorophenyl)-5,11-dioxo-
91-1 3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-
dibenzo[a,d]cyclohepten-2-yl]-4-oxobutyric acid
HO
O
Ci Q
@ o
N N
L
N
H O
"B5" 1009416-| ( R)-7-(4-Chlorophenyl)-2-(piperidine-4-carbonyl)-
29-8 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
N
Cl
ZaN Q
“ - P
S N N
VAN
i
N Y%




di benzo[ a, d] cycl ohept en- 2-y1]
1---\'N
(R)-7-Benzo- 1, 3-di ox0l-5-y1-2-((R)-thi |'idine-4-
carbonyl)-1, 3, 4, 11a-t et r ahydr o- 2H, 10H 2, 4a, 10-
triazadi benzo[ a, d] cycl ohept ene-5, 11-di one 0O OO H
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WO 21/006568H  NO

H

-3, 3-di rret hyl-5- oxo- pentanoic acid 0

-21 - "89" 1009180- 23-7 pCI/EP2010/003661

(S)-2-Cyclopentanecarbonyl-7-phenyl-1,3,4,11a-

"B6" 1044747-
67-2 tetrahydro-2H, 10H-2,4a,10-triazadibenzo[a,d]-
cycloheptene—S 11-dione
"B7" 1009702- 5-((R)-7-Furan-2-yl-5,11-dioxo-3,4,5,10,11,11a-
28-6 hexahydro-1H-2,4a, 10-triazadibenzola,d]-
cyclohepten-2-yl)-5-oxopentanoic acid
o O
0 N/’"\N 0O
/ N
o~ \
3 OH
N
H
"B8" 1009702- 5-[(R)-7-(4-Chlorophenyh)-5,11-dioxo-
30-0 3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-

dibenzo[a,d]cyclohepten-2-yi]-3, 3-dimethyl-5-oxo-

pentanoic acid

R f/\ N 0
o \J
P OH
N "o




HN- - -\ 0 "B10" 1009713- ] ) 62. 5
S)-2-Cycl t rbonyl-7- (24l uor ophenyl) - - T/EP2010/003661
(1, é 4, 11a-\?{2t§%ﬁ’9§§% OH, 10H- 2, 4a, 10-tri aza- PCT/ER201
di benzo[ a, d] cycl ohept ene-5, 11-dione +Hdl- N1,,.. 40NC \N__.1)
] 0 1311" 1009317-
(R) - 2- Benzoyl 7- (3 trifluoromet hyI phenyl) 1,3,4,11a- 80-9

t et rahydr o- ZH TQEN2, ¢ 1ZO _ _4-
cycl ohept end. 5. 10 d );‘lgb‘mag ;R’& & Y Jioxol5- -yl-2-((R)-thiazolidine-4
23-7 carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-2,4a,10-
triazadibenzo[a,d]cycloheptene-5,11-diocne
H
5 N
OOty
O N HN/\S
© \\/N
O
10
"B10" | 1009713- (S)-2-Cyclopentanecarbonyl-7-(2-fluorophenyl)-
. 62-5 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
“’ Sae g
"B11" | 1009317- (R)-2-Benzoyi—?—(3—triﬂuoromethy[phenyl)—'l 3,4, 112
0
2 80-9 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]-
cycloheptene-5,11-dione
H O
N
F -
0
"B12" | 1009787-| (R)-7-Benzo-1,3-d ioxol-5-yI-2-(pyridine-3-carbonyl)-
30 10-3 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzo-
[a,d] cycloheptene 5,11-dione
3 '/‘%r \
/




I \' ---].

110 1312" 100

9787-

F
(1R) 7-Benzds doidh 6’6’596(01 5-yl1-2-(pyridine-3-carbonyl) - 1Qud pprgig 03661

4, 11a-tetrahy

fa, d]cycloheptene 5,11-di one
1039033- 78-7 (R)-2-Cycl ohexanecarbonyl-7-phenyl-173,4,11a-
t et rahydro- 2H, 10H 2 4a, 10-tri azadi benzot a, c11-

ro-2H, 10H- 2, 4a, 10-tri azadi benzo-

HO - 22NN \/N - 22 - "B13"

| oh E= O 4A
cyc_o_ep'fen o?o%ﬁ%

I;'Ig r(é?;géggiéggxggé%@_r%onyl~7—phenyf—1 3,4, 11a-

(R) - 7- (4- Ch ) 939033,
78-7 tetrahydro-2H,10H-2,4a,10-triazadibenzola,d]-
cycloheptene-5,11-dione
5 %S/\
‘” ”Jb
10 "B14" | 1009745- (R)-7-(4-Chlorophenyl)-2-(2-hydroxyacetyl)-
- 17-8 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
A dibenzofa, d]cycloheptene-B 11-dione
g J&
OH
"B15" | 1009286-| (R)-7-Phenyl-2-(thiophene-2-carbonyl)-1,3,4,11a-
72-9 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]-
2
0 cycloheptene-5,11-dione
H
N o AN
o
w25 0 N/ o
"B16" | 1008483- | (R)-2-Cyclopropanecarbonyl-7-furan-2-yl-1,3,4,11a-
65-5 tefrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]-
cycloheptene-5,11-dione
H
30 N O
C’J/qﬁ
\ ) NN
& %

35




1, 314, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

SI; benz&a:@gwq?%ggggne- 5,11-di one HO 410 rcr/EPYo10/005861
(R) - 7- Phenyl- 2- (t hi ophene- 2- car bonyl) -“12783'37 4,11a- 72-9
t etrahydro- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, c1] -

cycl ohept ene-5, 11- di one HO

10

N

15

20
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"B17" | 1009751- (R)-7-(4-Chlorophenyl)-2-cyclohexanecarbonyl-
32-9 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d] cycloheptene 5,11-dione
‘(” . Jb
"B18" | 1009597- (R)-7-Phenyl-2-((R)-thiazolidine-4-carbonyl)-
61-8 1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triazadibenzo-
la,d] cycloheptene 5,11-dione
"B19" | 1009179- (R)—Z-Cyclohexanecarbonyi-?-(2-ﬂuorophenyl)—
81-0 1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triazadibenzo-
[a,d]cycloheptene-5,11-dione
O
- Jb
"B20" | 1009751-| (R)-7-(4-Chlorophenyl)-2-(thiophene-2- -carbonyl)-
34-1 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo[a,d]jcycloheptene-5,11-dione

. o
CI N p NuN g




N "B16" 1008483-

(R -2-Cyc rbonyl-7-furan-2-y1-113, 4, 11a- 65-5
tetrahydréﬁglﬁﬁﬁgﬁé%594a 10- tri azadi benzo[ a, c1] - PCT/EP2010/003661

cycl ohept ene-5, 11- di one HO 0Nl -24- \N N

"B21" | 1008488- (R)-7-(4-Chlorophenyl)-2-(2-phenoxyacetyl)-
18-3 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzo-
[a,d]cycloheptene-5,11-dione

| "L
Jeaaine

"B22" | 1009416- (R)-7-(4-Methoxyphenyl)-2-((R)-thiazolidine-4-
27-6 carbonyl)-1,3,4, 11a-tetrahydro-2H, 10H-2,4a, 10~
triazadibenzol[a,d] cycfoheptene 5,11-dione

15 o0

"B23" | 1009286- (R)—?—(Z-FIuorophenyl)-2—(thiophene-2-carbonyi)-
20 73-0 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d] cycloheptene 5,11-dione

"B24" | 1009745- (R)-2—(4-Dime’shylaminobenzoyf)—?-(2-fluorophenyl)-
67-8 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzo-
30 [a,d]cycloheptene-5,11-dione

ot
)

10

iy

35




- 23 - "B17" 1009751- 32-9

(R)-7-(4- CHPaVIdAERY 1) - 2- cycl ohexanecar bonyl - PCT/EP2010/003661
1, 3,4, 11la-tetrahydro-2H, 10H 2, 4a, 10-trigsza- )

di benzo[ a, d] cycl ohept ene-5, 11-di one HO N a Cl "B18 1009597-
(R) -7-Phenyl-2- ((R)-thiazolidine-4-carbonyl)- 61-8
1,3,4,11a-tetrahydro-2H 10H 2, 4a, 10-tri azadi benzo-_ _ _

[a, clicycl ohept'B&&* 5] 1008B8hAe|  (R)-2-(3;3-Didnethylbutiayl)-7-(4-methoxy®hBnyl)-

73-2 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzo-
[a,d]eycloheptene-5,11-dione

orO
\O 0

10 "B26" | 1009709- 7-(4-Chlorophenyl)-2-(3,3-dimethylbutyryl)-
78-7 1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-triazadibenzo-
£y [a.d]cycioheptene-5,11-dione

0
_ o

"B27" | 1009757~ | 2-Benzoyl-7-(4-chiorophenyi)-1,3,4,1 1a-tetrahydro-
20-3 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

3 Nﬁ\N
. 25 Clﬁ,fo o}

Compounds of the formula | also mean pharmacedutically usable derivatives

20

30 thereof, optically active forms (stereoisomers), tautomers, polymorphs,
enantiomers, racemates, diastereomers and the hydrates and solvates of
these compounds. The term solvates of the compounds is taken to mean
adductions of inert solvent molecules onto the compounds which form

35 owing to their mutual attractive force. solvates are, for example, mono- or

dihydrates or alcoholates.



1009179-

(R) - 2- Cycl ohexanecar bony1- 7- ( 241 uor ophenyl)- 81-0

1, 3, 4, 11aWeeealey@ade®- 2H, 10H 2, 4a, 10-tri azadi benzo- PCT/EP2010/003661
[a clicycl oheptene-5, 11-di one HO AJHON " B20" 1009751-
(R)-7-(4-Chl orophenyl) - 2-(thi ophene-2-carbonyl)- 34-1

1, 3,4,11a-tetrahydro-2H, 10H 2, 4a, 10-tri aza- )
di benzo[ a, d] cycl ohept ene-5, 11-di one HO S d\ -24 - "B21
1008488- 18-3 (R)-7-(4-Chl orophenyl)-2-(2-phenoxyacetyl) -

1,3,4,11a-t
[a,d]cycloh

10

o,

15

20

30

35

d 2 10H 2, 4a, 10-tri azadj benzo-
rah Crg(l)lﬁqa ysableevatives are taken to mean, for example, the

salts of the compounds according to the invention and also so-called pro-
drug compounds.

Prodrug derivatives are taken to mean compounds of the formula | which
have been modified by means of, for example, alkyl or acyi groups, sugars
or oligopeptides and which are rapidly cleaved in the organism to form the
effective compounds according to the invention.

These also include biodegradable polymer derivatives of the compounds
according to the invention, as described, for example, in Int. J. Pharm. 115,
61-67 (1995).

The expression “effective amount” denotes the amount of a medicament or
of a pharmaceutical active ingredient which causes in a tissue, system,
animal or human a biological or medical response which is sought or
desired, for example, by a researcher or physician.

In addition, the expression “therapeutically effective amount” denotes an
amount which, compared with a corresponding subject who has not
received this amount, has the following consequence:

improved treatment, healing, prevention or elimination of a disease, syn-
drome, condition, complaint, disorder or side effects or also the reduction in
the advance of a disease, complaint or disorder.

The expression “therapeutically effective amount” also encompasses the

amounts which are effective for increasing normal physiological function.

The invention alsc relates to the use of mixtures of the compounds of the
formula |, for example mixtures of two diastereomers, for example in the
ratio 1:1, 1:2, 1:3, 1:4, 1:5, 1:10, 1:100 or 1:1000.

These are particularly preferably mixtures of sterecisomeric compounds.

A denotes alkyl and is preferably unbranched (linear) or branched, and has 1,
2,3,4,5,6,7,8, 90r 10 C atoms. Alky! preferably denotes methyl, further-



NCo \--/ 0* C "B22" 1009416-

(R - 7- (4- Ned hatppdsenyl ) - 2- ((R) -t hi azol i dine 4 27-6  PCT/EP2010/003661
carbonyl)-1, 3, 4, 11a-tetrahydro-2H, 10H : .[49, 10- .
tri azadi benzo[ a, cl i cycl ohept ene-5, 11-di HO fi KHNWS / No.--/ N

- i "823" 1009286- (R)-7-(2-Fl uorophenyl) 2- (t hi ophene- 2-car bonyl)
73-0 1,3, 4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, C]mcn@ ﬁh?pb%mrlﬁséérdiyyp%tyl ||§.@buty1 4ec- lﬁ@ﬂi or]tgﬁ%mﬁ furthermore
(R) -2-(4-D et hyl anm noben | uor opheny1)
1,3, 4, 11a- t A§0RGAYL-T2H2-1 -ENQIBY] ot .r 1,4z alliZoeon 202- dimethylpropyl 1-ethyl-

propyl, hexyl, 1-, 2-, 3- or 4-methylpentyl, 1,1-, 1,2-, 1,3-,2,2-, 2,3- or 3,3-
dimethylbutyl, 1- or 2-ethylbutyl, 1-ethyl-1-methylpropyl, 1-ethyl-2-methyl-
propyl, 1,1,2- or 1,2,2-trimethylpropyl, further preferably, for example, trifluoro-
methyl.
Alkyl very particularly preferably denotes alkyl having1,2,3, 4, 50r6C
atoms, preferably methyl, ethyl, propyl, isopropyi, butyl, isobutyl, sec-butyl,

10 tert-butyl, pentyl, hexyl, trifluoromethyl, pentafluoroethyi or 1,1,1-trifluoroethyl.
One or two CH; groups in alkyl may also be replaced by O and/or NH.
Alkyl thus also denotes, for example, CH,OCH; or NHCH,.
Alkyl also denotes cycloalkyl.

iaad.)

15 Cycloalkyl preferably denotes cyclopropyl, cyclobutyl, cylopentyl, cyclohexyl
or cycloheptyl.

Cyc denotes cyclopropyl, cyclobutyl, cylopentyl,
cyclohexyl or cycloheptyl.

20 Alk denotes linear or branched alkylena having 1-8 C atoms, in which one or
two CH; groups may be replaced by O and/or NH, preferably linear or
branched methylene, ethylene, propylene, butylene, pentylene, hexylene, 2,2-
- dimethylpropylene, CH,OCH,, CHaNHCH, or CHoNH-.
s 25

R? preferably denotes H, (CHz)nsNH2, (CH)nsNHA, (CH2)nsNA,, (CHa)nsOH,
(CH2)n30A, (CHz)naHet?, CH.COHet?, CH,CONH,, CH,CONHA, CH,CONA, or
methyl.

30 R? very particularly preferably denotes H, (CH,)2NMe,, (CH;),OH, (CH,),OMe,
(CHz)nsHet®, CH.COHet?, CH,CONH; or Me (methyl).
X, X4 preferably denote, in each case independently of one another, CO or
CHs.
Y, Y, preferably denote CH.
Q preferably denotes CO, SO, or COO,
n1 preferably denotes 0 or 1.

35



[ &, d] cycl ohept ene-5, 11-di one 0 H N 410 111 WO
2011/ 006560 aHifBR2640/ 003661 - 25 - "B25" 1009335- 73-p&T/EP2010/003661
(R)-2-(3,3-Di nethyl butyryl)-7-(4-mnet ho_x%&g_he.nyl) -
1,3, 4, 11a-tetrahydro- 2H, 10H 2, 4a, 10- t ri"azadi benzo-
[ a, cl]cycl oheptene-5, 11-di one Ho ( ONi x 7 No "B26"
1009709- 7-(4-Chlorophenyl)-2-(3, 3-di nethyl butyryl)- 78-7
1,3,4,11a-t m@@y@tggfyzd%rmgg B,k 10-tri azadi benzo-

- - e
fa, djcycl Ohen%t grg?ergb%/lder:o(%gs 1 or2.

Hal preferably denotes F, Cl or Br, but also |, particularly preferably Br or Cl.

Ar denotes, for example, phenyl, o-, m- or p-tolyl, o-, m- or p-ethylphenyl,
0-, m- or p-propylphenyl, o-, m- or p-isopropylphenyl, o-, m- or p-tert-butyl-
phenyl, o-, m- or p-hydroxyphenyl, o-, m- or p-nitrophenyl, o-, m- or p-
aminophenyl, o-, r- or p-(N-methylamino)phenyl, o-, m- or p-(N-methyl-
10 aminocarbonyl)phenyl, o-, m- or p-acetamidophenyl, o-, m- or p-methoxy-
phenyi, o-, m- or p-ethoxyphenyl, o-, m- or p-ethoxycarbonylphenyl, o-, m-
or p-(N,N-dimethylamino)phenyl, o-, m- or p-(N,N-dimethylaminocarbonyl)-
phenyl, 0-, m- or p-(N-ethylamino)phenyl, o-, m- or p-(N,N-diethylamino)-
15 phenyl, o-, m- or p-fluerophenyl, o-, m- or p-bromophenyi, o-, m- or p-
chlorophenyl, o-, m- or p-(methylsulfonamido)phenyl, o-, m- or p-(methyi-
sulfonyl)phenyl, o-, m- or p-cyanophenyl, o-, m- or p-carboxyphenyl, o-, m-
or p-methoxycarbonylphenyl, o-, m- or p-aminosulfonylphenyl, furthermore
preferably 2,3-, 2,4-, 2,5- 2 6- 3,4- or 3,5-diflucrophenyl, 2,3-, 2,4-, 2,5-,
2,6-, 3,4- or 3,5-dichlorophenyl, 2,3-, 2,4-, 2,5-, 2.6-, 3,4~ or 3,5-dibromo-
phenyl, 2,4- or 2,5-dinitrophenyl, 2,5- or 3,4-dimethoxyphenyl, 3-nitro-4-

20

chlorophenyl, 3-amino-4-chloro-, 2-amino-3-chloro-, 2-amino-4-chloro-,

2-amino-5-chloro- or 2-amino-6-chlorophenyl, 2-nitro-4-N,N-dimethylamino-

L25 or 3-nitro-4-N,N-dimethylaminophenyl, 2,3-diaminophenyl, 2,3,4-, 2,3,5-,
2,3,6-, 2,4,6- or 3,4,5-trichlorophenyl, 2,4,6-trimethoxyphenyl, 2-hydroxy-
3,5-dichlorophenyl, p-iodophenyl, 3,6-dichloro-4-aminophenyl, 4-fluoro-3-
chlorophenyl, 2-fluoro-4-bromophenyl, 2,5-difluoro-4-bromophenyl, 3-

30 bromo-6-methoxyphenyl, 3-chioro-6-methoxyphenyl, 3-chloro-4-acetamido-

phenyl, 3-fluoro-4-methoxyphenyl, 3-amino-8-methylphenyl, 3-chloro-4-
acetamidophenyl or 2,5-dimethyl-4-chloropheny!.

Ar very particularly preferably denotes phenyl which is unsubstituted or mono-,
di- or trisubstituted by Hal, A, OH, OA, NH;, NHA and/or NA,.

35



Or---"No Cl/ \40 "B27" 1009757-

2- Benzoy1-Wo ga1opésey ophenyl) - 1, 3, 4, 11a-tetrahydro- 20- 3CT/EP2010/003661
2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohgpt ene- 5, 11-di one Cl NXJ
111 ot Conpounds of the fornmula |I al so mean pharmaceutically usable
derivatives 30thereof, optically active forns (stereoisoners),

taut omers, pol ynorphs, enantioners, racemates, diastereoners and the

hydr at es andrrespeetivesofdtirthbesepstioniumsn éiet dBRetdse fan S@nysbes- 6f 35061,
conpounds i?f?Sta e@}iéo n;ﬁﬁag aagucti ons of inert solvent nol ecul es onto
the conpounds Qi-K¥EMSr th 358WPTRY Y ¢ Frei2s 4naf Bdmidazchict e 4-orrde.

sol vates ar exampl$ 5. _gdi r; | gohol.c , C

2011/ 006569 ré%&‘ﬂo?o%é’g&‘?%ﬁ%’% BV b RR o 7 47 PY bRy

derivati ves 4arcs S-isktinazalyinBar8- dr drpyicyivil-e4-, ther sabyrimaing ferthermore
ion_and, al so so-called pro-5dru

corrpoﬁ-’nds accoy di to the inven _

conpounds. W%@Fﬁ@g Je‘? Pgerdlal é‘i‘é’ﬁ'élé@n" Edt-Hige-dompoahayl.of- ar
formula | wh Vi biked: ! 3 Larexanpl e | or
acyl groups,%ﬁﬁzﬂ?éqi%?g%??g%gg&i glﬂe?lyollﬁ@\/ﬁiog d?%@?a%'irﬁ)v’ 3:1%%1%%'87 n
the or gani si#iazpl2oom-3yk 62 Hetbiddiazat Grpoubiyy 1a2 Gathitidiardl-d-bhes-yl, 3-

i nvention. T al so incl.ude bi,odegradabl e | ymer derivatives of
t he C(%répoun%fg 42@@@%%3 RysagiRg, i1hv£'ngi=61ﬁ', g‘a@‘ﬁ‘ggéi"ﬂ@% 4- PpP-igQiaRplYS,
in IntlY J. Ridaaslyl 1152- 6-&5- 1 he. expyessi®n,, -2 '

anount " denot es tyhe anmount Zﬁ‘béﬁgn@j?ac%ﬂh?'?r(’ %f 53a’ %h%ér?ﬁ%%rz%é%g%owi’
active i ngr &di%mb-\fhia7-banzw@zolyl 8-t #s$ueb- syt mamzisoxamalyl, &-, Hyman a

biol ogi cal ar ' esponse which, i s .spught or desired, for
exanpl e, by%észgﬁe&e{fﬂ(%ﬁe'gzﬁwgﬁy@ﬁgiﬁ.orfél?%ﬁﬂ%‘aﬁﬁ%g/i ‘{'hg‘:&;ﬂre?sm on
"t herapeut i behtp, eBieeidiaoianRunt 4 dend.es. aﬂs%fm&mﬂ yhizchy %Qr@arf_ed
with a corresgqndi ng subject who has not’ recei ved this 'anbunt,’ has

t he fdbl owi RGSIBARERAWhSE: 4- 5 G-npr ovBcinnadiayh@nt4-, hed-j Rgor 8-quin-

prevention i ¢ natd an i$egs yndr o onditjon,

conpl ai nt , g?g@wclfer% n(grré gp@elgﬁ?@cﬁsgag"&léé?@ torlig ?‘ég{%’tzpbi_w%%a%ﬁyhe

advance of hedrsteiasely!, ¢omipdrapraferablydi, s WedbdiokBR5SX PI £58n2Bdioxan-6-

"t her apeuti cIaI lﬁ? ffective anmpunt” al so enconpasses the anounts which
ihB-

are effecti¥e shePEdadiagolfby nery! phe.di dbegrewdidzokétyl@n disoTine
i nvention apggnyel ates to the use of mxtures of the conpounds of the
formupa I, for exanple m xtures of two di astereoners, for exanple in

the ratio 1The het@ocyclR; ratliohls diay,aldo b, paktidiflorcfullyl h}@RPendhrse are
particul arl %relosrp%fcﬁ\rré’j1 gl‘ Yurme)ﬁtsld{agtsitu(t)ifonsitE—elétec(:)a:ns%qgra!lsco ggggt%l,] ?grséxa:?rl]:)ple,
2,3-dihydro-2-, -3-, -4- or -5-furyl, 2,5-dihydro-2-, -3-, -4- or S-furyl, tetra-
hydro-2- or -3-furyl, 1,3-dioxolan-4-yl, tetrahydro-2- or -3-thienyl, 2,3-di-
hydro-1-, -2-, -3-, -4- or -5-pyrrolyl, 2,5-dihydro-1-, -2-, -3-, -4- or -5-pyrrolyl,
1-, 2-or 3-pyrrolidinyi, tetrahydro-1-, -2- or -4-imidazolyl, 2,3-dihydro-1-, -2-,
-3-, -4- or -5-pyrazolyl, tetrahydro-1-, -3- or -4-pyrazolyl, 1,4-dihydro-1-, -2-,
-3- or -4-pyridyl, 1,2,3 4-tetrahydro-1-, -2-, -3- -4-. 5. or -6-pyridyl, 1-, 2-, 3-
30 or 4-piperidinyl, 2-, 3- or 4-morpholinyl, tetrahydro-2-, -3- or -4-pyranyl, 1,4-
dioxanyl, 1,3-diexan-2-, -4- or -5-yl, hexahydro-1-, -3- or -4-pyridazinyl,
hexahydro-1-, -2-, -4- or -5-pyrimidinyl, 1-, 2- or 3-piperazinyl, 1,2,3 4-tetra-
hydro-1-, -2-, -3-, -4-, -5-, -6-, -7- or -8-guinolyl, 1,2,3,4-tetrahydro-1-,-2-,-3-,
~4-, -5-, -6-, -7~ or -8-isoquinolyl, 2-, 3-, 5-, 6-, 7- or 8- 3,4-dihydro-2H-
benzo-1,4-oxazinyl, furthermore preferably 2,3-methyienedioxyphenyl, 3,4-
methylenedioxyphenyl, 2,3-ethylenedioxyphenyl, 3,4-ethylenedioxyphenyl,
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WO 2011/ 006569PCT/ EP2010/ 003661 - 27 - nore ethyl, propyl, isopropyl,
butyl, i sobobyhposses-butyl or tert-butyl, furthernore alggg/memodozes
1-, 2- or 3-nethylbutyl, 1,1- , 1,2- or,2,2-dinethyl propyl,

1-et hyl propyl, hexyl, 1-, 2-, 3- or 4- n’?e hyl pentyl, 1,1-, 1,2-, 1, 3-
, 2,2- , 2,3- or 3,3- dinethyl butyI 1- or 2-ethylbutyl,

1-et hyl - 1- et hyl propyl, 1l-ethyl-2-nmethyl- 5 propyl, 1,1,2- or

1,2,2-tri rretswi(mmmdmeﬁhlyretreero Heanald 3.dif roSéﬁiH?{JPanéfbrfé Pros.
met hyI Al kyI very parti cul arIy prefeérably denotes alkyl having 1, 2,

3. 4, 5 or 82@ yleﬁeeuoévmewh@taiyoS@ﬂﬂwdmﬁi-bﬂ)ﬂbenmmmm -

?lrjlt%/: hoirz?rg'ﬁ%y%y! E@ﬁpg%%oer%e%{g%' %’%5&‘@@85 %/?fH Eyz{\%d‘h&@{@ %r two
CH2 groups mco&lrhm/i BWdeySCD Q&))(foe’n‘lﬁfi@ﬁbiwnﬂ Qrﬂiﬁm&d%enébké{iolylhus

al so denot e% for. _exanp al so denotes
T

cycl oal kyl . @@r@b%ﬁlhxﬁroqﬁ@péaaﬂvly2c$ed@wé@hgmlmp!eapwl 1, 3yitvolbort yi |

cyl opentyl, oS §€ ¢
cycl obutyl, open 1 gzdé@/lo%ﬁﬁexy 5t %%S%@ﬁ??@ﬁfﬁ?@% es
| i near or branched al kyI ene having 1-8 C atons, in which one or two

CH2 groups be re@I aced by 0 and/or NH, pr ef erably linear or
branched nef IR} IPERiEraldy enaies a piaslsy| Riner tiinyclie saluiratsenupsaineated or aro—
tisf )

hexyl dfe, 2 2

preferably Qéﬁgﬂggﬁﬁ?%%giﬁﬁxéﬁ 49@H§?“§Nﬂ§§%?@&§)H%ﬁigﬁéngng
( CF12) n30A2 tytesRyrmBoies-2 di- 208K stitited GH2CONEY, OBHRBONINNA ghHa

et hyl . 30R2 very particularly preferably denotes H (CH2) 2Nwe2,

(CH2) 20H, (CH2) 20Me, (CH2), -, 3Het2, CH2OOHet2, CHRCONH2 or Me

thyl). X
et har) o ey, %%@@Wpréﬁ}f deflofaep T@‘W’r\‘%ﬁ%ﬁ@ﬂ@ bl Mo
denot 5 CO, ﬂwhaknmaa@ﬂdIpybt@ramddyoqiﬂnaz@myq plpeﬂazmMthazolyl furyl
2011/ 0065695%@5%010'/ EOS(EP r@ abl denot es 0 or n3
pref erabl y Qyrolyl, B idaggiy!, rﬂyé?@ bB ¥oisggazolylgsogiazglyl, amrdyl
also 1, par byﬁmicaﬁwytrerzefwrtéé?éio@r oQéerEoleS ﬂﬂ%d%‘%?ﬂ/‘i ‘?ﬁudafz%gﬁéﬁg%re

phenyl, o-, m or p-tolyl, o-,
p- propy! pheﬁ?PZOtBEZOM e@ph@fwhm tsp;ﬂqmibeh;dted of mano-odi- or trisubstituted by

p-tert- butyhpp%wIO%oNHFnlgH%{?{g%hyﬁ oxyphenyl o-, m or

p- ni t pgphenyf o-, rn- or

p- (N- et hyl am no) phenyl, o-, m or p- (N-met hyl - 10

am nocar bon phenyl, o-, m or p- acetam dophenyl, o-, m or

p- net hoxyphéFﬁﬁpeCBve Oﬁfurﬁ}efﬁubﬁ’ﬁ@fd?pﬁe‘nﬂ de@otesmforoexample 2- or3 furyl,

th dj h
b “br (N, N rrg Rt E 3o s BBy e g5 o iiageion B0 8 e ofs: ™
p- (N- et hyl apyraaplyhenyk. 0105—,0X§20|9r 3p- 4%%-@&59&&&@ nQ)or 51€rﬁ>£f‘d194' 8-,0">
m orop-flu ropg % m brormp enyl, 0-, m or p-
chI or opheny‘? lagplybz( n%tW @Mf'ﬂﬂne{m‘ido&*p@fe@r@wlminylnfur&rermore
t hyl
b ﬁgfboiyﬁﬁ%ﬂy‘?*gb)f P ez T 8 VB PR o oryig - or &-
2 gm ngszl f@b‘,alzpfydagwg I3 émdlémlmrcezagrpr‘eﬂaZ@Edd(az"of% ’Or25‘§q‘ 1 §45thia-
- i £1 yor gphe -
35 i ohi or SRakATOr . 1 B Gkoiazel 3 b iyl 524 Taciagold- or 513
2 et nosy phararAndt pPtezing 6 2t oo o Bl 4 i iseindom

oxyphenyl tro 4- or opheny
2 am no- 3- dntlazelyl, 12-2n#nor 8-bemizomidiazoR4, ar) 31@45 &hBoop;? -t@Inzopyrazolyl,

2-am no- 6-chl gr 2-nitro-4- dj thylamno- 25 or

STt 1o a- 1N FobnoT BAERGAKERRIY: Sa . By BrOhGpRENGOXaZRA2Z, . B, 5.

236-245,60115 | ar aphen t hoxyphke

2- hydr oxy3, 5 drl chfeg%%tgf\agr?yl lepgl 3:}3 oo 7’|b,%n%rs§ﬁﬁ;££dm, Q"'@[’ 6" &yJ/_

3, 6- ¢ chl Renza2 drd-ospienslyl, 24- 34, ée,rﬁa— 8-, Ttdr@-quinelyy!1-, 2- 4l uer 6- 47-
or 8-isoquinolyl, 3-, 4-, 5-, 8-, 7- or 8-cinnolinyl, 2-, 4-, 5-, 6-, 7- or 8-quin-

azolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6-. 7- or 8-2H-benzo-1 4-oxazinyl,




2-, 4-, 5-, 6- or 7-benzoxazolyl, 3-, 4-, 5-, 6- or 7-

ben2| soxaz\myﬁl,lleaéssM- 5-, 6- or 7-benzothiazolyl, PET/EIZ010/03660T
7- benzi sot hi azolyl, 4-, 5-, 6- or 7- b_%LF 2,1, 3- oxadl azol yl, 2-, 3-,
4-, 5-, 6-, 7- or 8-quino|y|, 1-, 3-, 4%, 5-, 6-, 7- 15 or

8-isoquinolyl, 3-, 4-, 5-, 6-, 7- or 8-ci nnollnyl 2-, 4-, 5-, 6-, 7-
or 8-quinazolinyl, 5- or 6-quinoxalinyl, 2-, 3-, 5-, 6- 7- or
8- 2H benzo- ]bect‘rzomodwfurthenpcéfermph)@ befﬁ;_tUdidibﬁﬂ ylef %L@éﬂzbdioxan B-

1, 3-benzodi o o% 5‘%% é benzodi oxan 6- é

2. 1, 3- benzothi adisPehz h'ad'%'z%or 5/ or 2. barbeszaredias -yl oodibensenzo-
20f uranyl . 'Ifu%rﬂ,gt erocyclic radicals may also be partially or fully
hydr ogenat ed. Irrespective of further substitutions, Het can thus

al so denote for exanple, 2,3-di hydro 2-, -3-, -4- or -5- furyI

2, 5-dith ydro 5-furyl, tetrah dro-2- or -3- fury

1, 3- di oxol arﬁ% g{egfe%aéw gﬂWﬁ Mo P b3“‘9‘h‘§”§ﬁ‘}llc arpnatig; he’[Q@CWl@rhﬁ\ﬂng"
-2-, =3-, - 4o 4O, OSRYEF Slatbms2 f -
- 5- pyrrol yl, 1-, 2- or -pyr;;ngl Pﬁldﬁyﬁégtb%téna%bgamid%r?on% @ or trisub
i mi dazol yl , stitiedioyyAiaod/ior Hal2-, -3-, -4- or -5-pyr azonI

t et rahydr o-

4- di
- 4- pyrqlodyl ﬂet ngfqrg?ltﬁaﬁ%@f%fgigblyd hOteSS*h }/y(ii t%lenyl L’Pyr'gyf PBUQSY ienda-
1-, 210 3- 38 iRl 8 NBp - di-
et rahydr o- oo 4P ﬁ@’%"d“’%'@J'ﬁ‘zﬁﬁiﬁwlﬂa@.ydﬁsongﬁﬁ*:no.nza-: d
or -5-yl, h@k&‘ﬁ@s@f%wby apd/or4adyri dazi nyl, hexahydro-1-, -2-, -4-
or’ -5-pyrimdinyl, 1-, 2- or 3-piperazinyl, 1,2, 3,4-tetrahydro-1-,
-2-, -3-, -4-, 5- 6- -7- or -8-quinol yI
1,2 3, 4-tet i—ﬁiﬁ/ﬁn’eierhbly aenotés py%ﬁdmyi Bﬁierlmxﬁfl thtaéoh&’igh morpholinyl, oxa-
-8 i soqui no

benzo%, 4- o%é&d'ﬂ% fetrahyﬁm%a@fIpybﬁ@tr@rmcvowranwepmrmam thigazignfdry!,

3. 2 ot nyl ency o, SHEAST Hhicagodh Bl Seent Brshercidaiseihiazaly. pyridy,

di fl uoppmmimwflenadb@*%@b@cﬁly" oxédlazgiyh&'dﬂlﬁﬁtﬁé%&yfuéé&h 8f whicrBs Xin-

(2- oxonet ﬁlenedloxy phen or al so

e
4= (
di hydr oS9petiuie H@”H?SHP%‘M%@EGJDYO‘?\ -7-yl, furthernore preferably
di hydr obenzof uranyl, 2, 3-di hydro- 2- 50xofur anyl ,

, 4- dRbydr o- 2- oxo- 1H qui nazol inyi, 2,3-dihydrobenzoxazolyl,

- 0X0- 2, 3- df\hpm\dﬂtmoxazol yl, 2, 3-di hydrobenzi ni dazol yI ,

1, 3-di hydropﬂ:)g/llgl\ 8)(0 1, d| h droi ndol e or

2- oxo- 2, 3-d obenz 'Fﬁocﬂ’é‘%@f?ﬁ Y"ﬂé‘ﬂepr eferably denotes a nono-, bi-
or tricycli QAWG{I‘ at ed.s. Hr"ﬁ@ﬁ‘?’rﬁ%ﬁgaﬁ%ﬁh h%’géé%wuﬁ‘? erocycl e

haV|ng1to4 , 0 and/or S a € uns - tuted or
nono- BE;QIHsubleNtdleytldﬂ)eWchmmdwmﬁbl NH2, NHA and/or NA2. Het

%/ery rtlc ly pre denagt es yrroI|d| nyI pi peridinyl,

t hi az%lgl di n}abﬁtlﬁmr pﬁgwgfﬂﬁébeB@%F? inyl, tet rahydr oqui nazol i nyl ,

pi perazinyl, thiazolyl, fury!, thienyl, pyrrol yl, imdazolyl,

pyrazol yl, oxazol yl, i soxazol yI i sot hi azol yl, pyridyl, pyrimdinyl,
triazolyl, T!értqughguwhe iaxamﬁcaz@llyadxcam \ahlnchzndcw mcrmth@"zop(yé i glichyds, or
benzotri az%y ituted or nono-, di- or

f _which b
trisubstitut elg)(%@%g%&g rp@y: be '@Lﬁt'é‘]ﬂl@l‘é eﬁ%ﬂ?o?rwep?’ﬁ‘#%p{é&ﬂe\/e of

4
4-
3-

, 4-
3
4
0

PNWOWNMNWONWW

furt subsmigthgt.i ons, Heti denotes, for exanple, 2- or 3-furyl, 2-
or 3-thienyl, 1-, 2- or 3- pyrronI 1-, 2, 4- or 5-imdazolyl, 1-,
3-, 4- or 5- pyrazolyl, 2-, 4- or 5 oxazol yl, 3-, 4- or 5-isoxazolyl,
2-, 4- or ot hi azo , 2-,.3- or

4- pyrl dyl , %H@b@%ﬁbﬁhds%@@@ﬁ%ﬁ%, qvgrqq?epﬁmoé 6%?'&%@% and
1,2, 3-tri azan therefofe o&tumﬁ%houés?eréoisbhﬁ@'foﬂtﬂs TR f Y nc&ﬁw or

5- tetrazolpy 1,2, 3- oxadlazol - or -5-yl, 1,2, 4-0xa azo
-5-ylys 1, 3, @Sﬁﬁ?ﬂfltaﬁﬁ YPMspr -5 yl, 1,2, 4-thi adl azol -3- or -5- yI



WD 2011/ 006569PCT/ EP2010/ 003661 - 32 - Accordingly, the invention

rel ates, WORHINIE6? ar, to the use of the conpounds of thaa/Erap1v03661
in which at |east one of the said radicgls has one of the preferred
meani ngs i ndi cated above. 5 Sonme preferred groups of conpounds may be
expressed by the follow ng sub-fornulae la to I h, which conformto
the formula I and in which the radicals not designated in greater

det ai | have Adverdieglyi thg inmditicn exdatiesy int pertiCoiamtbahé usbuif thencotmi-ch 10

0 AR R e S S o

methyl ;i n iXprefbnaainehmHgeansentlsmleone anot her, denote CO or
CH2; in IcY, YflJ denote CH; Tn | dAdenotes unbranched or branched al kyl

haV| n% 1-10 C atons, in which 1 7 H atons may be replaced by F and/or

| h 3-7.C at . 25 | eArd |
whi o 1 < ottt PSRRI bt CoRpBURs fiavibin Xpicseas bhyinbpIwng o,
OA, NH2, NHAubrefralIaNAZ;to 3R] Which RERPIEHFMRIR b af in \Hﬁ{chrt

ﬁéﬁﬁé" ¢
sat ur at ed unsaturat ed or aro- matic heterocycle having
and/ or S at 681, Neftfesionaiod egraiabdetat hiewe the mmaning :ruﬁleated for the

EBH??SEE%ESE@%@%}&%F@E@@? ?22 :\InHAI Slr—]g{ iO(r:Ie%tzes \z;\Drmno-, bi - or

tricyépic aromati c heterocycl e havi ng 1to4 N O and/or S atons,
whi ch may be Pnsubsztltuted or di- or trisubstituted by A
and/ or ; FRdERBeIES HiaﬂCHz&rsW? Fellz)na N A {8 D e NEGR AG HE)RXPH,

‘CooH, cyc Het Ar,

(CH2) n20H, ( CH2) n20A, ?)”3 %)@W%%%zg%h@“%%
or A R2denotes H, (CBWOF IN3SNHA,  (CH2) n3NA2, ( CH2) n30H,
(CH2) n30A, (CH2) n3Fl et 2, CHzoOHetz CH2CONH2, CH2CONHA, CH2CONA2 or

met hylp 15X, X1 each, |ndependently of one anot her, denote CO or

Y, Y1 denot ¢, t
O CH O, c%? 04)@?%2( oA ggiﬁﬁg%%@?gﬁi)one%thfwﬂﬁ?te Cﬁe@%?ﬁ
-(CH2)2 ALk, CGor - CGN Al kdenotes |inear or branched al kyl ene havi ng

1-8 C atom; n one_or CH2 groups may be replaced by 0O
and/ or lﬁi‘fenot egho an%t‘eé 'n2denotes 0, 1, 2, 3 or 4, n3denotes

1, 2, 3 or 4 Ardenot es phenyl WhICh IS unsubstltut ed or nono-, di- or
trlsuﬁﬁtltuted by Hal, A OH OA NH2, NHA and/or NA2, Het denot es a
nono-, bi- B dtrl6yc|ﬂcntsf&5mm@mnhauhsrahranaheda&ryl hamﬂgr’ﬂaﬂﬁ)Catoms
heterocycl e having 1 to hl /or S atons

ieh 57 AR

whj ch _ma
unsubstituted or nonol Wi AH SN &P’W%byﬁéé/o'tﬂ! NH2,
NHA and/or NA2, WO 2gA1/ 006569PCT/ EP2010/ 003661 - 34 - Hetidenotes a
nono-, bi- or trlcycllc aromati c heterocycle having 1 to 4 N, O
and/or S atons, whi choyrlig aliey! havimgs3-7tQekamer nono-, di- or
@:trl supstituted by A and/or Hal,
inle Ar denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, A, OH, OA, NH,, NHA and/or NA,;

30 in If Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which

may be unsubstituted or mono-, di- or trisubstituted by A, Het?,
OH, NH,, NHA and/or NA,;
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5Fbt2denotes $¥rrolld|nyl pi peridinyl, thiazolidinyl, norpholinyl,
oxa- zoliadf @%?ahydrqu|nazoI|nyl t et r ahydr opyr an\ACT/EP2010/003661
pi perazinyl, thiazolyl, fury!, thienyl,3pyrrolyl, imdazolyl,

pyrazol yl, oxazonI, |soxazonI |soth|azolyl pyrldyl pyrlnldlnyl
triazolyl, tetrazolyl, oxadlazolyl or th|ad|azonI each of which is
unsubstltuted orng?npnosubstltuted by A Cycdenotes cyclic al kyl

havi ng 3-7 ® 8 ondletadesSnetes mmraihlid obiriaychnarasatid h@ﬂermlmgamngd

gya'ltzogfld/ or C, 15or cyc?l C a kyﬂd’ﬁa%‘émi%@ﬁa{ﬁ%ﬁgz L@%B@ﬁ%’#’e of e

C, Br or |I; and phar maceerio-cdi-loy tris Alstieitealbysa angd/ostHaeoi somer s
thereof, including mx- tures thereof in all ratios. 20 The conpounds
of the:fornmula | and al so the conpounds according to the invention
and al'so theygfartg ng mMayLahiRl ISaf T preparation are, in

addi tion, prepared by met ﬁ de% k%b\%notrgﬁltﬁe as described in the
literature (for 2519xanp|denotest$©2/%1@®m¢)mHk,$yc§m Ap ¢OHeen- eyl ,

Met hoden der organi scher{a\t ﬁ ?ém ié%{) GOUan| %C?@QEWL
(C:;g(r)urj?t rghgm/iegllag}es{(ﬁ@cgﬁ F%e tsg@,q@ JﬁAf@ﬁftmﬁA?\%h@c??P% é ﬁﬁﬁ; Y5ea
variants 3 | ar é' not<" ’

can al,so be nmade here o Known per se
ment i ded here in gr eat €€HelaiNds orﬂonpounds of the formula | can

f bly be ob d [ f the f la ||
D011/ 006569PCT EPSD10) 0B8BRES HgHA - RIRL L iad, ertarNp, (GHaOH,
and R2 have the meani “Q&Haﬁ@ﬂtﬁﬂg)m@@dﬂkoﬁgf y]ﬁ:@ §iQpound of

the formula 11l Il 15 in the
meani ngs i ndi cat ed |n CL&2RONIHAJCH.CONA; or methyl denot es C| Br, |

or a free or reac |f|ed 0

conpodfds of the ?(0 SLWC‘%%F’%?@”&&D&S s d%f‘fj%%:,o Prg

free or a reactivyly, m)deiﬁ@t@cmq}l group, such as, for exanple, an
activated ester, an 25i n dazolide or al kgl sul fonyl oxy having 1-6 C

atoms (pref er abl yGhet hyHeoEs 0. SOpr&O0s i f | uor omet hyl sul f onyl oxy)

or aryl sul fonyl oxy havi (

p-tol yl sul fonyl ox;%) E'Qn&e%?:(ﬁ ghﬁ@ﬁ&@%ﬁ@ﬁy@!ﬂgo)igﬁ%m G (NHra,
formula I'll, the react|0n| Cpart IarIy@O rably carried out
with d8dition of DAPECI and ]g rt%yr at e g\/lgf)?The reacti on can
al 519 bebf:arri ed out inbé@g pLes)ﬁ-nce (E)Tqﬁgal\ @tCNd '?Ihnf“ ng agent,
preferably an organic such as ri et hyl am ne,
dimethylani |1 ne, AROY! i gémSiedlinas biREned BioASY hiiRg 4fs Badhiald
or al kal i ne-ear met al hydrox- ide, carbonaté€ or |ca onate or
anot her salt of a weak wWbich afe emavcaCklalgrouws mag be replaced by O and/or
_§2m011/ 006569PCT/ EP2010/ 661 - 36 - alkaline-earth nmetals, preferably
of po2@ssi um sodi um ci um or caesium nay al so be favourable.
Dependl ng on the gbndi td@nﬂeygeql,ortzwe reaction tine is between a few
mn- utes and 14 days, the reaction tenperature is between about -30
and 5 1400, nor maM?y be@%%ﬂlﬂ) andlood, in particul ar between about

00 and about 70 Exanpl inert solvents are hydrocarbons,
such as hexane, ;ﬁitrol ecﬁenﬁ?i éagéjﬁid‘ene t ol uene or xyl ene;

chl orinated hydr o&rr borgenct&s phngswiiich Ghhes @i ¥ mono-, di- or
1, 2-d#@hl or oet hane, carhon tetrachl ori de chl or o-
trisubstifuted by Hal, A, 'OH, OA, NH,, NHA and/or NA,,

Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by A, Het?,

35 OH, NH,, NHA and/or NA,,



form or dichl oromet hane; al cohols, such as nethanol, ethanol,

i sopr opan®O 2H1B86sphnol , n-butanol or tert-butanol; eth@CIT/EPUONIZST
di ethyl ether, diisopropyl ether, tetrawdrofuran (THF) or di oxane;

gl ycol ethers, such as ethyl- 15 ene glycol nononethyl or nonoet hyl

et her, ethylene glycol dinethyl ether (diglyne); ketones, such as
acetone or butanone; am des, such as acetam de, dinethyl acetam de or
di met hy! f or mani de HebVF) denotasia emnosuoihontricyclit ardnatid ketesadyclexhadag 1

such as di net hyl sul f oxid 0),,.carbon disul- 20fide; rboxylic
aci ds, such as fornmic a&?gf\g%&@{?%@g&fﬂ?, Wﬁ'PL‘cfn%% %“ﬁHé? etgf%ﬁoras
ni tronethane or nitrobepz@ie; diest BisubsEHAEd B /hRYlor Mgt ate, or

m xtures of the said,solvents. Particular préeference is given to

acetonitrile, dichiedtomsenates pmwlidnybiEpertiogntivaraiding, morhotinyhubza-

| can“furthernore prefe b Lhed by .react- .ing a conpound of

the formil a1V o 20117 oRusds BEMALOT T Ryaat etary Rl r R Bibadiy,

which X, X1, Y, Y1, RL, tha3zol@, fkryl, ﬂiieﬂﬂ?;e?k?ol?@}?rﬂidg&_@![mm, oxazolyl,
r, or W

indicated in Claiml and L1 denotes B ] , 5with a conpound o
the formula V R YV i n wiiaxBzelyhispthingolyb ayridyl, prdmidinddtriagoid, detrazolyl,

and 10Y denotes a boroni Yoyl 1 G @ag] r.adi ln, t
conpounds of the forml gﬁ?@gzg’ﬁéf‘éﬁ‘@?‘%ﬁ%@eﬁ%@%§?‘§’§[ﬁqd§%“%§b?t”%‘g& 0
\ B 10 20The reactionnichosabsiitatbcbby Aynder standard conditions of a

Suzuki coupling. %e};)endi ng on the conditions used, the reaction tine
i-s between a few MYR- ufigBotessyeic alykhaving 3re&caionis.t enperature is

bet ween about -30pand 1 r i It r
bet ween about 60 Qnd 2SQ%S%%gégﬁrﬁ%@%%t&Pg&%g%’?ﬁg\lﬁ' Qpll-ﬁﬁ‘dé%ﬁl@,

preferably ethanol, tol irewkichri-@diHratdrox yedyhise espldbed bpiFdandidi €i udual
conpounds according to the invention can be used in 30their final
non-sdbt form On the ofher hand, the present invention also

enconpasses the use of E@%%EW@QH@%—?@@&%S‘(W”‘ of their

pharmaceu- tically acceptable salts,” which can be derived from
various organic ahi@li nodgoaeiies FR&IdBrany bases by procedures known in

the art. Phar euti- cally ac taple sajt forns of the, conpounds,
are for thegﬂgguﬁaﬁ@?lceﬁ&e@l%é@aé?%%gb?ﬂi8 IBAEPTRE thaseplo eiuding nyy-
conpound cofifrat fiser@of i HPMatlosgr oup, one of its suitable salts can be
f or me80by reacting the conmpound WO 2011/ 006569PCT/ EP2010/ 003661 - 38

- Wth a suitable base to give the correspondi ng base-addition salt.
Such bases : al kal i t al dr oxi des, includin

ot assi um by BEserioFEBTR e 9 Bl al.tte 114 ReTRPHyS aRrarding 1 the
al kal i ne- eainiventieh ahd sl iRxéEaIg PUEdtAs fhrankbi PrdpLtaeh dfe aRGddi-
cal ci um hydroxi de; al kali netal al koxides, for exanple potassium

et hoxi de anHORRIEEARTgS By Biataeds kmewn per sasas dgasiediasbe iteratiiedfor

e, e ALY A oA Beth i o <
conpounds, agatisuient CloemiaiMesthods ob ©rfaniarthdnfistryE @eordOHigmkbese

conmpounds Nétﬂ hgr maceutical | y acceptabl e organic and rnorga- nic
aci ds, for #% ?fﬁl luigary demenriecisesindaidaagiiormeendiiens whicbrara&nown

hydr ogen br gnd de; h%g,\x?aﬂ i.9dl ' I ' an .
correspondi ﬁlga ggitfﬂge? %g{ €o0 ’dg u%ﬁ%gg’ ) gépﬁtng%lgﬁlb? r@?@é ﬂ?repﬂﬂ‘é?ﬂ%}"%
and thg |i kismowamgpeabkyhic Ssndonmeotionés hbfomagreatersietil as

et hanesul fonate, toluenesul fonate and

Compounds of the formula | can preferably be obtained by reacting a com-
pound of the formula Il

35



benzenesul fonate, and other organic acids and corresponding salts

t hereof , wochiawmeseet ate, trifluoroacetate, tartrate, nRCEEPEI10/003661
succinate, citrate, benzoate, salicylake, ascorbate and the Iike.
Accordi ngly, pharnaceutically 20acceptab|e acid-addition salts of the
conpounds include the follow ng: acetate, adipate, alginate,

argi nate, aspartate, benzoate, benzenesul fonate (besylate),

bi sul fate, bisulfite, brom de, /bufxrate canphor ate, canphor-

sul fonate, capryl ate, ?N(NX{HQ chl'qrobenzoate, citrate,

cycl opent anepr opi gl ucanat di hydr ogenphosphat e,

di ni trobenzoate, dod cyI 25 s ate et hangsul fonate, fumarate,

gal acterate (from nuci '&l,xgajacturonat , gl ucohept anoat e,

gl uconat e, gl utanate, hyce ophosphat e, hem succi nate, hem sul f at e,
hept ahoat e, hexanoate, hippurate, hydrochloride, hydrobronide,
hydr oi odi de, 2- hydroxyethaﬁ%sulfonate i odi de, isethionate, 30

i sobutyrate, |actate, |actobionate, nalate, nal eate, nal onate,
mandel at e, net aphosphat e, net hanesul fonate, nethyl benzoate,

nmonohydr ogenphos phai/RichdR maphi, habenasiRF eage ehe Rpindihaicatdd mat e,
oxal ate, ol eate, pal noate, pectinate, persulfate, phenylacetate,

3- phenylproﬁi@ﬁaﬂe phosphat e, 35phosphonate, phthalate, but this
does nbt represent a restriction. WO 2011/ 006569PCT/ EP2010/ 003661 -
39 - Furthernore, the base salts of the conmpounds include al um nium
Anmo- ni um wataleompoangREthe farandd Hl ), iron(l1), lTithium magnesium
manganese(lll) manganese(l 1), potassium sodiumand zinc salts, but
this is not 5 intended to represent a restriction. O the

above- nenti oned salts @5 nc§1|s glan to ammoni um the al kal
metal salts sodiuntan 3 nd tH al kal i ne-earth netal salts
cal ci yg and nmagnesi um Salts of the conpounds which are derived from
pharmaceutical |y acceptable organic non-toxic bases include salts of
primary, secondarjn whhi@rEi R yn BEhO @S, hahRstbshehningd ikiitated.in @lgim 1
including naturally occurring substituted anines, cyclic am nes, and
basic ion exchaﬁ@@r resins, for exanple arginine, betaine, caffelne,
chl oropr ocai ne, chol i i t hy. i H

di cycl ohexyl am netI dldeéﬁﬁa%opa-n@hgspéyg?h&l Hg?nﬁﬁ\gél?g]rg:ﬁgﬁgﬁérﬁ%?@éﬁeéH
am noephanol , 2gchupet hyl am noet hanol , ethanolantne, et hyl enedi am ne,
N-ethylnnrpholine, N-ethylpiperidine, gl ucam ne, gl ucosam ne,

hi stidine, hydrabanine, isopropylamne, |idocaine, |ysine, neglum ne,
N- et hyl - Dolpiga '&6}5800‘%@ BEtH S rmBiPRY Eéir@?eraﬁlty%?errt'o‘?éé"éi BO| YAHHRR or
resins, procalne, purines, theobrom n triethanol am rie

triet hyI am aggattivatetiodifed 0 gtaup; spclopg) ﬁ:m'elxanmm an activated ester, an

Tt engad ¢ oPERELLNE! akyBLLPRUbi Avies b5 onalordt (RreEraphdupPyisulfony
i nvention %k?%r%ﬂfoﬁ‘bﬂeﬁ?ﬁstﬂfdﬂmd SR o FOihHl 475 akaobe

quat erni sed usi ng agents such as | kyl ides,” for exanple
met hyl , et hmrefergbtyrmngnyl-amcp—tcéylsultﬁmnmxy)h| oride, brom de and i odi de;
di (G -CA)aIkyI sul fates, for exanple dinethyl, diethyl and di anyl
sulfate; (G o-C a)al kyl halides, for exanple decyl, dodecyl, lauryl,

nyristyl 30Wdéh@t@%XbHQﬁtiﬁ>é bgﬁpoﬁhégbﬁﬁteaﬂﬁrﬂu@éjliﬂ%e ?é‘tﬂ:hon :s partlcularly
aryl ( CA al k hal i des, for exanp benz chl ori de and phenet g

br omi Bopﬁe ﬂmtéy cagieg @it WIﬂbadttbltlen ©b @lsarad: BT rhtgdtaie tim &M
inventlon can be prepared using such salts. 35 WO
2011/ 006569PCT/ EP2010/ 003661 - 40 - nate, hippurate, hydrochloride,

hydr obr om d&heireattiordoah alsomd eghrideoutTe #he! BréxncBidf %tﬁald—%ﬁrﬂﬁﬁgf agent
phosphonat e, plvalate sodi um phosphate, stearate, sul

sul f osal i cyPER ferably pprasganicthassnaveh as IBEW, &iethyamine, diiﬁﬂﬂnyiarathnae
but thES 1S p0R8ink Br YUESink® TIRPLEGRBA oF ahSaikail §F ARBiine 8 rth metal hydrox-

ide, carbonate or bicarbonate or another salt of a weak acid of the alkali or



10maceutical ly acceptable salt” in the present connection is taken to
mean an a¥QB1P¢ge%di ent whi ch conprises a conpound i nPEREPRYPGPIHH1
one of its salts, in particular if thiggsalt forminparts inproved
phar macoki neti ¢ properties on the active ingredient conpared with the
free formof the active 15ingredient or any other salt formof the
active ingredient used earlier. The pharmaceutically acceptable salt
f orm of t he alAlineecdrtigmetilemreterablyl afpgtasaiiitie sodtium, aaldive drrgesiinent
for the first tige mﬁgh aggﬁsired phar macoki neti ¢ property which it
did not hav&®aPPPHE BYAUENF-even have a positive influ- 20ence on

t he phar mac gsbpeafirPoRthd BbSdiAshs USed NBESEAGMN thbhs bERRESGT afowirhip-
therapeutic efficacy in the Ihe invention furthernore rel ates

body.
to ned camentes aoddidsysgths raa@ég@ enpeEinisoaehaeen pbpdt-305 ande

i nventd on a her g cakly | I 2 er eol seNensS
her eof - ndfa NEMHITRERUGET 210 Yot B Tp A4 PREh SB2L ASATS

exci pi ents apdiproadj uvants. Pharmaceutical fornul ati ons can be

adm nistered in the formof dosage 30units which conprise a

pr edet er mi n&cagien of suitatle inast selyeelgi arathygepcatbans, syehas hexadgsh a
unit can co i f e - I o 700
ng, parti cugg?rkyﬁe%&g eerrag?@?elgf‘eﬁégly gngg)(sgc%e?neg%: h@hg%%po r%oé%@gp ing

to thd0i nvesttioms trependitigens, 1 Redicihotidthame taebbe tetraditorite, kbtbrof
adm ni stration and, the age, wei ?ht and condition of the patient, or

phar maceut i &M PoAiFHIEPMENIARE RIGRh kY RUshAsemethanel 1atBanels ROBFORAYAge

units which g ' a i cld ' i gnt. per
dosage WO ?Wébggé'%ﬁ g%g%g; %gg@igm%%ogucﬁanﬁ M%ﬂ@g |Eeff':'?égir"g(?os age
uni t 1; or mul grcbpgmetImretdtmwdrcvﬁararh(LdW_ nf &exmeiaylmr?l éﬁ&?sp?uqb‘aas ethyse,
as indi cated above, or a corresponding, fraction thereof of an active
i ngr edbent . oRg! FAEME | Srimeaertl Shsireifueng Ay dﬂfﬁ?ﬁlysﬁt}ﬁé
can be prepadi i I QG5 Ss Wbl i IRV 'qa]o) j _
pharnaceutigg§®g$?fQPOQSEhceut?%2P@¥@?ﬁﬁﬁ%§?@ﬁ§§égﬁmég’%@gkg%geg%r
admi ni st r at Bonde, dineilyldestanede suidimbihylfombdodie [AVIFErainidse shyh asal

(i ncluding bucgal, .or spybl.in- 10qual ), rectal_  nasal, pical

(i ol udi ng. BaeEaNes sliPiEe: S 15 WmstBviap b Eiveb Ve Ban ity a
(i ncl udi ng HHBCHEBBRAKSacil S SRMURCHIrio abiatdraayc%ﬂe'é%;o%itw&mgenﬁaé)
met ho@g. Such formulations can be prepared using all processes known
in the phar seckasinitaomethansyor fisobenzensi; esterenduchi agethybatsiate,iare

i ngredi ent ‘%@5%{15% Xgﬁ%gﬁf\@ or adjuvant(s). Pharmaceuti cal

formul ati on: inistration can be adm nistered as
separ at e unPiggtic iaiChredsrentlis §¥aARb AcefFlY, AfcHibrohflth8hs anBRMDMF.
20ders or granul es; solutions or suspensions in agueous or
hon-aqueous |iquids; edible foans or foam foods; or oil-in-water

Vol ool e o oo B P W B

capsul e, thm@@tbn?dumgrcﬁdh@m@m@mgpvnent can be conbined with an
oral, non-toxic and pharmaceutically acceptable inert excipient, such

as, for exanple, ethanol, glycerol, water and the |like. Powders are
prepared by conm nuting the corrpoung_t_q}\a suitable fine size and
mxing it with a 30pharmaceutic§ahe ciphent comminuted in a simlar
Tennerg such as, for éx et bl e NarBhytFhi-&' such as, for
exanpl e, starch or mannitiol . flav?m—/, preservative, dispersant and
dye may |i kew se be present. - 2Q11/ 006569PCT/ EP2010{y03661 - 4'3 -
cium stearate or polyethyl eife gIIPlr‘(:’ tin solid form can be added to
t he powder m xture before the fillling operation. A disintegrant or
sol ubi li ser, such as, for exanpRg, agar-agar, calcium carbonate or

sodi um car bonate, 5may |ikew se be added in order to inprove the
avai | §§i lity of the nedica- nent after the capsule has been taken. In



- 44 - mxture is then pressed to give tablets. The conpounds

accor di ngwuot heveséwwent i on can al so be conbi ned with a Pceapriiioniiegl
inert excipient and then pressed directsy to give tablets w thout
carrying out the granulation or dry- 5pressing steps. A transparent
or opaque protective |ayer consisting of a shellac sealing |ayer, a

| ayer of sugar or polyner material and a gl oss |ayer of wax may be
present. Dyes canirbe@hmfidedXs, &, theRé RYadj Bgst and eidedve thehraeabingstindi-
differentiate between different dosage units. 100ral |iquids, such
as, for exafpied Inddpimiloand by dapotemBr&ridlilrs, can be pre- pared in
the formof dosage units so that a given quantity conprises a
pre-specified anmount of the conmpound. Syrups can be prepared by

di ssol vi ng wiith = oompondd iof theanfaaquds’s sol ution with a suitable
flavo@r, while elixirs 15 are prepared using a non-toxic al coholic
vehi cl e. Suspensions can be formnul ated by dispersion of the conpound
in a non-toxic vehiclg.ySolupilisers and emulsifiers, such as, for
exanpl e, ethoxyl ated 1sostearyl al cohols and pol yoxyet hyl ene sorbit ol
ethers, preservatives, flavour additives, such as, 20for exanple,

1 nt il . 1 i.n,. t.h
R ol Al Sweer ciupbitT nRRTRE s Indi et thie"Lafbu. The dosage
uni t flor mul ati onsYf@ensah phigiadid 8t befridacididstélaaidied, be

encapsul ated in mcrocapsules. The fornulation can al so be prepared
i-n 25such a-way that the release is extended or retarded, such as,
for exanple, by coating or enbedding of particulate material in

pol ymers, wax and the |ike. 30The conpounds and salts, solvates and
physi ol ogi cai the fompbladabs ther forauld VVepréfessigidepatesal so be

adm nistered in the formof |iposone delivery Systens, such as, for
exanphe, small unilamellar vesicles, large unilanellar vesicles and
mul tilanel |l ar vesicles. Liposones can be forned from various

35phosphol i pi ds, suchmags, for exanphg, —chol esterol, stearylam ne or
phos- phatidylcholines.EAM?ZOQ%/OO6569Pq§LEP 010/ 003661 -45 - The
conpounds and the salgﬁj SO i

vates a E§5I0| gically functional
derivatives thereof can also be deliver usi ng nonocl onal anti bodi es
as individual carriers to which the conpound nol ecul es are coupl ed.
The cgppounds can al so be coupled to sol uble polyners as targeted
nedi canent ¢BprPaskon swairied yherdenstandasoeansiions of a Suzuki coupling.

pol yvi nyl py i e , ST .
polyhydroxyg%%%bﬂﬁ@tra@%iﬁgﬁﬁﬁgg%éggiﬁhereacmmwmﬂe|sbebNeenafewwnm»
pol yhydr oxy atdyyarmes pardags] thepkaotdn esmpetateiehy lbefee®x bBeu oy langi ne,
substituted by palmtoyl radicals. The conpounds may furthernore be
coupled to 34571:%%“”@“)/ brerie8r andbi08° pgonatisWanpeicesrabaiiclamng f or
‘achi eygng capbliobhed rel ease of a medicament, for exanple polylactic
aci d, poly-epsilon-caprol actone, pol yhydroxybutyric acid,

pol yor t hoesTeesolvyeoit yapattiaLizly poeiedalbly dtioxygly tolurshe podiptanogthahat es
and crosslinked or amphi pathic bl ock copol yners of 15hydrogel s.

Phar maceuti cal formul ati ons adapted for transdernmal adm nistration
can be adm f i ﬁﬂﬂﬂﬂh ] ;
contact w tmhtétﬁ?"g%dgﬁ?%@%%s of t ﬁgéc%é?:iﬂggéé\?{e @ﬁ%@ﬁ@'ﬁg?“ g?g%%delp

t he agﬁi ve their ikl evon-sanfopm. e iheestbdr handn thberesadtieveriipn also

i ont ophoresi s, as described ig}h%eneral terns in Phar euti cal

Resear ch, 3?@?9"@?%5?%. $€ Of thepR LOMRAUNGSIRING KFFbEhaE rRlst@getor
t opi cal adnijgh|Rt sclep®abl6 aBItS Swhigh -canBH abAkPfo VRS GrgafifcSaRP:

suspensions, |otions, powders, solutions, pastes, gels, Sprays,
aer osol s oringrganic Berdst el basas e proasfdurées kegwn ar thet akr Plearmesawmlti-

tissue, for |, ut h .30and in, the fornmul ations are preferably
appligd as ?@ﬁ%@qe%éﬁ?m ogps 8?@‘%?0%0%@8 astordhe f‘?ﬂs&ﬁlagttﬁ’f@h to
pared by conventional methods. If the compound contains a carboxyl

group, one of its suitable salts can be formed by reacting the compound



Phar maceuti cal fornul ati ons adapted for parenteral adm nistration

i ncl ude awwemuromBed Non- aqueous sterile injection sol ut PONEP2010/003661
conprising antioxidants, buffers, bacteri ostatics and sol utes, by
means of which the formulation is rendered isotonic with the bl ood of
the recipient to be treated; and WD 2011/ 006569PCT/ EP2010/ 003661 -
47 - aqueous and non-aqueous sterile suspensions, which nmay conprise
suspensi on i Asaiteblé hiaeked ghss thEhwrfebonbig tne-saditibe salnsacist er ed
in single-dgse or nmultidose containers, for exanple seal ed anpoul es
and vials, BASCSAH.dAr pxamplse alkalimei@l hygowidas: §isyding RPERSSEENt hat
only the addiki f I J: rher 1 ol f ) r
for injecti gk&%ogéﬁpééssggﬁlﬁp mlé‘%’éé‘fee?@a t'%@%%”*@’g%’g?% %é%lgs%%?@ﬁ iEtaP

| nj ecté i on sbydtoxides, 30dh ssdpeiust hpdropidepande dalciunabgarodais alkdlitrhetdie
recipe can b repared fromsterile powders, granyles and tablets. 10
It goes wit ﬁﬁﬂ?g'dseéyf%ews% PofassiMtaexide an @%@Wr%@w@m@ y
nenti oned ¢ i f TNtk : i 0 _
agent s usual ot B bR, e RS p RS RRIETR an Ny

f or nul at i ongliuthmnne. fidre axarmpile sl of thEBradnepoons avei likbwigeeinsluideablre
for oral adpginistration may conprjse flavours. t her apeuti cal |
effective amﬁjﬁ?s%# ﬁe%ﬂﬁiéﬂ?ﬂi) ﬁeﬁﬁ’g"ﬁﬁ%‘)mﬁ Fany ef‘é‘iﬁ“t‘%q?gy treat-

i ncludOng, iy tR¥8MBRInfooLirdR v ' i - té}fq ja-
20ci se condingl{ on thatngeoequi re??ﬁgg?an\gén@{&%gg%C%‘%@a?&v&e@%ﬂ?, t @b?ga
pat ure of t hie dcidsnfoackampinbydrhgemisalides,cfuchds ydrbgen ichlvridentydme-
Ghtimately determined b he treating, doctor or vet. However, an

ef feoti ve alBUMOBIEOL BYAIGaR ‘A, BNRG MiBerh Ao vk s e sPoh e
treatnent Obafearast, istch=@WuUlfatd, Hitr@$HPpHIsBhaR A He L a3 alkyl-
carcinoma, is generally in the range fromO.1 to 25100 ng/ kg of Dbody
wei ghtisof t Badmeengayisulfonalesasycipas etranesntfopatet iauendsulfopateyandal | y

in the rang 140, 10 g of bod i ght, per day.. Thu he
act ual armuﬁ?%%'ﬁgsdg‘i?n?éeﬁ agﬁhgﬁ'f ?FW%&E '”Qrﬁo%es?axﬁ@gi S@ﬁﬁﬁghgﬁq%
bet ween 70 aneh 48Qicetate MHBILBrddtictata MRHihteC AlkIOStca gt A S ERG A D eh-
sin- 30gl e dose per day or nore usual |‘\|/kl n a series of part-doses

(such as, f&patexaalitwate: apcorbatecand thsulike. fAogerdinglyi Rhameaceddigalls o

that the to ' kSt S An effective upt, of: sal t
or sobgate %?é%ﬁggf%%%%gd@”cgﬁsy&gﬁ%€P.P’b°r%‘ln%§é??'vﬂ${@%P%"ﬁ&?'é‘%f can
be det er m nadetate tdifipdteaalgirte Ohrdiritfie ch§Ritat8 Shén Mt rBuhYenebufditate
conmpound according to the invention per se. It can be assuned that

simlar dosE¥esfaich hitdiate hisylfitendremiss, hbhtrals: camphoralenaampbas
mentioned abgy atev\%e;?r?fl#é 0&@&%%{{5%8&4&8399&&9 cﬁéobe{mﬁe—
el a | ng" a east one

i nvention furthernbr ‘tes to 'medi canents conpri’'s

conpound acpmpdomatet diglmniatey, efiltydrogemgh esp Heltardinitebihzedtey dogebjle
5deri ¥ tives, solvates aﬁd stereoi sonmers thereof, including m xtures
therebt in aVifaieapigaesdiienaie. unarpte galadetaie (Mapdneaisand)agelaptu-

i ngredi ent. i i 0 t i Lsting. of
Separ at o pasie oy MUEPRSAENGaED ol Foflafs chlathele abSrbmnbatd hali D
to the i nvest¢anatendeonisullddrearodtec hekgnasaphippdeste viatdruesioride,

el VT A SR RN A
i ngr eggent . isbhangssle, GRk %%%oﬁahﬁ%t%?h%lﬁl%%@dléﬁé?m &fé}e%ahﬁé%‘%e,
e set may, e,

i ndi vi'dual bottl'es, bags or anpoules. T or exanp
conpri se sepwiapkosphatel resthapashiferateametimgbamzcefté embhukydrogenphoes- a

d i t he i ti .and/ h ti [ 1 bl
combound SCoREd o4 LHE-4AVEILL G 0o Blalreceit gl togble
thereof in aid, peatihae, péﬂﬁllféfé,%%ﬂ?ia‘cé@at@,r@wﬂ}a?g%ﬁﬁiéh'é h?g?%ﬁ)hate,

medi canent active ingredient in disSsolved o I'se
The nggl canehespiionaie. TRishalate, dyus this efossaidtyeptesenhatestrcliorsi vel v,



- 49 - Platinumagents G splatinCarboplatin OxaliplatinzD 0473

( Anor MED) wepiot 0pdegde nLobapl ati n ( Aet enm) PCT/EP2010/003661
Car boxypht hal at opl ati nunSatrapl atin (%%%n_son Mat t hey)

Tetrapl ati nBBR- 3464 (Hoffrnann-La 5 I pl at i nRoche)

| propl ati nSM 11355 ( Sumi t onD) AP- 5280 (Access) Ant i met abol i tes
Azacyti di neTonmudex Gencti t abi neTri netrexate

Capeci t abi ngbaaxhhefo Ry ehbe S8lis of tHalesRpbagds Mddry abhdisium, ammo-
FlI oxuri di nePent ost ati n 2-chl or odesoxyadenosi neRal ti trexed

6- Mer capt opOiimetdleitiok ogpear, ircgy i isaiHhiliteDes imagnaséun Swsegeen)
Oyt ar abi neqwggg(]ﬁ)l?irﬁ]aenéﬂe%%ﬂw, BE%@siu}ﬁ% sodium and zinc salts, but this is not
intended to represent a restriction. Of the above-mentioned salts, prefer-
ence is given to ammonium; the alkali metal salts sodium and potassium,
and the alkaline-earth metal salts calcium and magnesium. Salts of the
compounds which are derived from pharmaceutically acceptable organic
non-toxic bases include salts of primary, secondary and tertiary amines,
10 substituted amines, also including naturally occurring substituted amines,

cyclic amines, and basic ion exchanger resins, for example arginine,

™

betaine, caffeine, chloroprocaine, choline, N,N'-dibenzylethylenediamine
(benzathine), dicyclohexylamine, diethanolamine, diethylamine, 2-diethyl-
15 aminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine,
N-ethylmorpholine, N-ethylpiperidine, glucamine, glucosamine, histidine,
hydrabamine, isopropylamine, lidocaine, lysine, meglumine, N-methyl-D-
glucamine, morpholine, piperazine, piperidine, polyamine resins, procaine,
purines, theobromine, triethanolamine, triethylamine, trimethylamine, tri-
20 propylamine and tris(hydroxymethyl)methylamine (tromethamine), but this

is not intended to represent a restriction.

& Compounds of the present invention which contain basic nitrogen-contain-
- 25 ing groups can be quaternised using agents such as (C4-Cs)alkyl halides,
for example methyl, ethyl, isopropy! and tert-butyl chioride, bromide and
iodide; di(C4-Cy)alkyl sulfates, for example dimethyl, diethyl and diamyl
sulfate; (C40-Cqg)alkyl halides, for examiple decyl, dodecyl, lauryl, myristyl
30 and stearyl chloride, bromide and iodide; and aryl(C1-C,)alkyl halides, for
example benzyl chloride and phenethy! bromide. Both water- and oil-solu-

ble compounds according to the invention can be prepared using such
salts.

35
The above-mentioned pharmaceutical salts which are preferred include

acetate, trifluoroacetate, besylate, citrate, fumarate, gluconate, hemisucci-



2-f 1 uor odesoxycyti di nel rof ul ven (M3 Pharrna) Met hot r exat eDVDC

( Hof f mannWCe20R0@16899 | dat r exat eEt hynyl cyti di ne (Tai ho PCT/EP2016/003661
Topoi soner ase Ansacri neRubitecan (Supeigen) inhibitors

Epi rubi ci nExat ecan mesyl ate (Daiichi) Et oposi deQui named ( Chentzenex)
20 Teni poside or mitoxantrone G matecan (Signa- Tau) I rinotecan
(CPT-11)Di f| onpot ecan ( Beauf our - 7- Et hyl - 10- | psen)

hydr oxycanphatd)eippurat, hQdrdchiorit®), hydiapotreds ngdthamate,unand€lSpect rum
Dexr azoxanet (TopoTarget) J-107088 rck &. 25 Pi xantron
(Noviephar T MAGMIPIERSHIAtE: BREIRLANGEDNORaISe EBETE! PN HUREORER 6o

E ﬁhoeﬂgpﬁgpr %@,ﬁl%uifaté?éﬁkdééné}lﬁé‘, 24r{i2td, YRR BRK Ky late BRF PaABth-

5 amine, but this is not intended to represent a restriction.

The acid-addition salts of basic compounds are prepared by bringing the

free base form into contact with a sufficient amount of the desired acid,

causing the formation of the salt in a conventional manner. The free base
10 can be regenerated by bringing the salt form into contact with a base and

isolating the free base in a conventional manner. The free base forms

Wi,
fﬁ 1

differ in a certain respect from the corresponding sait forms thereof with
respect to certain physical properties, such as solubility in polar solvents;
15 for the purposes of the invention, however, the salts otherwise correspond

to the respective free base forms thereof.

As mentioned, the pharmaceutically acceptable base-addition salts of the
compounds are formed with metals or amines, such as alkali metals and
20 alkaline-earth metals or organic amines. Preferred metals are sodium,
potassium, magnesium and calcium. Preferred organic amines are N N'-
dibenzylethylenediamine, chloroprocaine, choline, diethanolamine,

ethylenediamine, N-methyl-D-glucamine and procaine.

The base-addition salts of acidic compounds according to the invention are
prepared by bringing the free acid form into contact with a sufficient amount
of the desired base, causing the formation of the salt in a conventional
30 manner. The free acid can be regenerated by bringing the salt form into
contact with an acid and isolating the free acid in a conventional manner.
The free acid forms differ in a certain respect from the corresponding sait
forms thereof with respect to certain physical properties, such as solubility
in polar solvents; for the purposes of the invention, however, the salts

35
otherwise correspond to the respective free acid forms thereof,
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With regard to that stated above, it can be seen that the expression "phar-

10 maceutically acceptable salt” in the present connection is taken to mean an

£ active ingredient which comprises a compound in the form of cne of its
: salts, in particular if this salt form imparts improved pharmacokinetic prop-

erties on the active ingredient compared with the free form of the active

15 ingredient or any other salt form of the active ingredient used earlier. The
pharmaceutically acceptable salt form of the active ingredient can also pro-
vide this active ingredient for the first time with a desired pharmacokinetic
property which it did not have earlier and can even have a positive influ-
ence on the pharmacodynamics of this active ingredient with respect to its

20
therapeutic efficacy in the body.

The invention furthermore relates to madicaments comprising at least one
€ compound according to the invention and/or pharmaceutically usable salts
25 and sterecisomers thereof, including mixtures thereof in all ratios, and

optionally excipients and/or adjuvants.

Pharmaceutical formulations can be administered in the form of dosage
30 units which comprise a predetermined amount of active ingredient per dos-
age unit. Such a unit can comprise, for example, 0.5 mg to 1 g, preferably
1 mg to 700 mg, particularly preferably 5 mg to 100 mg, of a compound
according to the invention, depending on the condition treated, the method
25 of administration and the age, weight and condition of the patient, or phar-
maceutical formulations can be administered in the form of dosage units

which comprise a predetermined amount of active ingredient per dosage
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vaginal or parentera§ (including subcutaneous intramuscular, intravenous
{

or intfradermal) methods. Such formulations can be prepared using all proc-
esses known in the pharmaceutical art by, for example, combining the

15 active ingredient with the excipient(s) cr adjuvant(s).

Pharmaceutical formuiations adapted for oral administration can be admin-
istered as separate units, such as, for example, capsules or tablets; pow-
ders or granules; solutions or suspensions in agqueous or non-agueous

20 liquids; edible foams or foam foods; or oil-in-water liquid emulsions or

water-in-oil liguid emulsions.

Thus, for example, in the case of oral administration in the form of a tablet

t‘ﬁ} kS

- 25 or capsule, the active-ingredient component can be combined with an oral,
non-toxic and pharmaceutically acceptable inert excipient, such as, for
example, ethanol, glycerol, water and the like. Powders are prepared by
comminuting the compound to a suitable fine size and mixing it with a

30 pharmaceutical excipient comminuted in a similar manner, such as, for
example, an edible carbohydrate, such as, for example, starch or mannitol.

A flavour, preservative, dispersant and dye may likewise be present.

35 Capsules are produced by preparing a powder mixture as described above

and filling shaped gelatine shells therewith. Glidants and lubricants, such

as, for example, highly disperse silicic acid, talc, magnesium stearate, cal-
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Hor mortal - andpfesihnbeaee detdaicOBBIatine, natural sugars, such as, for example,

. glucose or beta-lactose, sweeteners made from maize, natural and syn-

. thetic rubber, such as, for example, acacia, tragacanth or sodium aiginate,
carboxymethylcellulose, polyethylene glycol, waxes, and the like. The lubri-

15 cants used in these dosage forms include sodium oleate, sodium stearate,
magnesium stearate, sodium benzoate, sodium acetate, sodium chloride
and the like. The disintegrants include, without being restricted thereto,
starch, methylcellulose, agar, bentonite, xanthan gum and the like. The
tablets are formulated by, for example, preparing a powder mixture, granu-

20 lating or dry-pressing the mixture, adding a lubricant and a disintegrant and
pressing the entire mixture to give tablets. A powder mixture is prepared by
mixing the compound comminuted in a suitable manner with a diluent or a

base, as described above, and optionally with a binder, such as, for exam-

AT

25 ple, carboxymethyicellulose, an alginate, gelatine or polyvinylpyrrolidone, a
dissolution retardant, such as, for example, paraffin, an absorption accel-
erator, such as, for example, a quaternary sait, and/or an absorbant, such
as, for example, bentonite, kaolin or dicalcium phosphate. The powder

30 mixture can be granulated by wetting it with a binder, such as, for example,
syrup, starch paste, acadia mucilage or solutions of cellulose or polymer
materials and pressing it through a sieve. As an alternative to granuiation,
the powder mixture can be run through a tabletting machine, giving lumps

- of non-uniform shape, which are broken up to form granules. The granules

can be lubricated by addition of stearic acid, a stearate salt, talc or mineral

oil in order to prevent sticking to the tablet casting moulds. The lubricated
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pressing steps. A transparent or opaque protective layer consisting of a
> shellac sealing layer, a layer of sugar or polymer material and a gloss layer
of wax may be present. Dyes can be added to these coatings in order to be

able to differentiate between different dosage units.

10 Oral liquids, such as, for example, solution, syrups and elixirs, can be pre-
pared in the form of dosage units so that a given quantity comprises a pre-
| specified amount of the compound. Syrups can be prepared by dissolving
the compound in an aqueous solution with a suitable flavour, while elixirs
15 are prepared using a non-toxic alcoholic vehicle. Suspensions can be for-
mulated by dispersion of the compound in a non-toxic vehicle. Solubilisers
and emulsifiers, such as, for example, ethoxylated isostearyl alcohols and
polyoxyethylene sorbitol ethers, preservatives, flavour additives, such as,
for example, peppermint oil or natural sweeteners or saccharin, or other

20
artificial sweeteners and the like, can likewise be added.

The dosage unit formulations for oral administration can, if desired, be
Q encapsulated in microcapsules. The formulation can also be prepared in
N 25 such a way that the release is extended or retarded, such as, for example,

by coating or embedding of particulate material in polymers, wax and the
like.

30 The compounds and salts, solvates and physiologically functional deriva-
tives thereof can also be administered in the form of liposome delivery
systems, such as, for example, small unilamellar vesicles, large unilamellar
vesicles and multilamellar vesicles. Liposomes can be formed from various
phospholipids, such as, for example, cholesterol, stearylamine or phos-

35 )
phatidyicholines.
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( Abgeni x) dividual carrlers to which the compound molecules are coupled. The
5 compounds can also be coupled to soluble polymers as targeted medica-
ment carriers. Such polymers may encompass polyvinylpyrrolidone, pyran
copolymer, polyhydroxypropylmethacrylamidophenol, polyhydroxyethyl-
aspartamidophenol or polyethylene oxide polylysine, substituted by palmi-
toyl radicals. The compounds may furthermore be coupled to a class of
10 biodegradable polymers which are suitable for achieving controlled release

- of a medicament, for example polylactic acid, poly-epsilon-caprolactone,

fﬂ”"‘?\

polyhydroxybutyric acid, polyorthoesters, polyacetals, polydihydroxypyrans,
polycyanoacrylates and crosslinked or amphipathic block copolymers of
15 hydrogels.

Pharmaceutical formulations adapted for transdermal administration can be

administered as independent plasters for extended, close contact with the

epidermis of the recipient. Thus, for example, the active ingredient can be
20 delivered from the plaster by iontophoresis, as described in general terms

in Pharmaceutical Research, 3(6), 318 (1986).

¢ Pharmaceutical compounds adapted for topical administration can be for-
25 mulated as ointments, creams, suspensions, lotions, powders, solutions,

pastes, gels, sprays, aerosols or oils.

For the treatment of the eye or other external tissue, for example mouth
20 and skin, the formulations are preferably applied as topical ointment or
cream. In the case of formulation to give an ointment, the active ingredient
can be employed either with a paraffinic or a water-miscible cream base.
Alternatively, the active ingredient can be formulated to give a cream with

35 an oil-in-water cream base or a water-in-oil base.
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Pharmaceutical formulations adapted for rectal administration can be

10 administered in the form of suppositories or enemas.

S

Pharmaceutical formulations adapted for nasal administration in which the
carrier substance is a solid comprise a coarse powder having a particle

15 size, for example, in the range 20-500 microns, which is administered in the
manner in which snuff is taken, i.e. by rapid inhalation via the nasal pas-
sages from a container containing the powder held close to the nose. Suit-
able formulations for administration as nasal spray or nose drops with a
liquid as carrier substance encompass active-ingredient solutions in water

20 ]
or oil.

Pharmaceutical formulations adapted for administration by inhalation
R encompass finely particulate dusts or rnists, which can be generated by
25 various types of pressurised dispensers with aerosols, nebulisers or insuf-

flators.

Pharmaceutical formulations adapted for vaginal administration can be
30 administered as pessaries, tampons, creams, gels, pastes, foams or spray
formulations.

Pharmaceutical formulations adapted for parenteral administration include
- aqueous and non-aqueous sterile injection solutions comprising antioxi-
dants, buffers, bacteriostatics and solutes, by means of which the formula-

tion is rendered isotonic with the blood of the recipient to be treated; and
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TS
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25

Aromatase
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Exemestan
Atamestan (BioMedicines)
YM-511 (Yamanouchi)

Aminoglutethimide
Letrozole
Anastrazole
Formestan

Thymidylate syn-
thase inhibitors

Pemetrexed (Eli Lilly)
ZD-9331 (BTG)

Nolatrexed (Eximias)
CoFactor™ (BioKeys)

30

DNA antagonists

Trabectedin (PharmaMar)
Glufosfamide (Baxter
International)

Albumin + 32P (Isotope
Solutions)

Thymectacin (NewBiotics)

Mafosfamide (Baxter
International)

Apaziquone (Spectrum
Pharmaceuticals)
O6-benzylguanine (Paligent)

Edotreotid (Novartis)
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15
TNF-alpha Virulizin (Lorus Revimid (Celgene)
agonists/ Therapeutics)
antagonists CDC-394 (Celgene)
Endothelin-A Atrasentan (Abbot) YM-598 (Yamanouchi)
20 receptor ZD-4054 (AstraZeneca)
antagonists
Retinoic acid Fenretinide (Johnson & Alitretinoin (Ligand)
receptor agonists | Johnson)
LGD-1550 (Ligand)
-
T 25 Immunomodula- | Interferon Dexosome therapy (Anosys)
tors Oncophage (Antigenics) Pentrix (Australian Cancer
GMK (Progenics) Technology)
Adenocarcinoma vaccine  JSF-154 (Tragen)
(Biomira) Cancer vaccine (Intercell)
CTP-37 (AVI BioPharma)  Norelin (Biostar)
30 JRX-2 (Immuno-Rx) BLP-25 (Biomira)
PEP-005 (Pepiin Biotech) MGV (Progenics)
Synchrovax vaccines (CTL [3-Alethin (Dovetail)
Immuno) CLL-Thera (Vasogen)
Melanoma vaccine (CTL
Immuno)
p21-RAS vaccine
35 (GemVax)
Hormonal and lOestrogens Prednisone




Bl et hyl

acetate 5.0 50.0 Bl

Exanpl e 1wdrmpascasd on of

7- (4-chl oro-2-fl uorophenyl)-2-(3, 3-di
0- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl™d
2011/ 006569PCT/ EP2010/ 003661 -

ethyl acetate 1.0 50.0 Bl ethyl acetate
PCT/EP2010/003661

yl butyryO-1, 3, 4, 11atetrahydr

eptene-5, 11-di one ("10") WO

65 - a.Preparation of

4' -chl oro-2' -fl uoro-4-nitrobi phenyl-3-carboxylic acid (3) 2.59 (10

nmol ) of st

25and 2.9 9|4

and 120 n

ina 100 m
nitrogen. 0O
tetrakis(tr
react i%on 30
acidified t
up in 60 m
organi ¢ pha
t he sol vent
W th aceton
product (90
[ Mt- (0K ]
2011/ 006569
4"-chl oro-2
§tart|ng ma
of dichloro
of DVF are

The sol vent
2.9 mel, 9
10c. Prepara
ni t r obi phen
material 5

initially i
funnel, the
added. The

mol ) ogf st
dropwi se ov
t hen renove
Water 20 is
separated o
The residue
ethyl aceta
p¥odu 6 i
(nassﬁg[wﬂ-

_Speed).

4- (4-ami no- @
bi pheny1- 3-
material 6

using 1 g o

and t§§ sol

r eact fur

b4 i Hgriowiaer 1 al

bf ~ et hyl ene gl yc
mul ti necked fl
59 (0.4 muol)
phenylphosphin
m xture is heat
O pH 4, and the
of water and e
ses are washed

is renoved. Th

gnol ) of soghihy

Gonjﬂigg’t@i dedirogapk) of I\/I%‘tl%ﬂér'eﬂﬁls@ﬁirfé" ial 2,
iBYef-e@eNcar bonat py, of wat er

%&Ehe&@ %%ee f It ggrk ?ge{ﬂh gi;'t%p#l‘émduced

PP%'%!’OQ O'?ﬁ Banﬁeﬁoﬁﬂﬁé'H and the
’EO’@@@ r?ﬂeh TheeWABHR on i s
Eentoslefone renmoved. THisatdamiee is taken
xtesiestetond propianale acklutarsideThe conbi ned
vir itbxymesteromdy i ed over Osbdotiae sul f ate, and
EVisthyitdstoeiirdne whi ch Ngnainfidei s stirred

Rnnfhann 1

trile, filter edj@tﬁyigwﬁégtmpctl on andmbteﬁﬁ giving the 35
D ng, 3 mol, 3Yeyests) as white crypiey

278; RT 2.96 ntam Eé;'l nmet hod 1_100_2 Si_;oae gﬁ@ol

PCT/ EP2010/ 0036 fe ?an b. Preparati O%n?e

-fluoro-4-nitr 3-carbonyl chiori

eri-al—3 (900 el jé%a\?‘ PE i nj tiya!' Zoﬂfeﬂrl&i')clﬂuwn 30

LRLAYA] l

(16 mrml\ nf nYF\|\I| rhl aride and aone drnn

 iotodyaaii cw th
agendsstilled o
199 i s reacted

tion of 1-tert-

Talapeifing Light Scianees) ePdldasiariopheopberbide h.
ffheraht t he crystal |l i ngedegi due (900 ny,
f(Thereechwidlbgies) f ur t heLutptiaimf fegaphyin
IMbtexaln maidblihiudy (4" - ciPeireadyclidsyior o 4

er the course ofZ
d, and the m xt
added to the r
ff, dried over

|s filtered ab
te, and the fil
5 obtalned in a
(Bu)] = 266; R
d. Preparation

4' -chloro-2-flu
car bonyppi per az|
1.5 g, 2.3 mm|
f 5% Pd/ C (50.5
vent is renoved.
t her without fu

y1l- 3-carbonyl) pPpefmatydics) 3- dlcarbomybéﬁéﬁ] 6) Starting
708 ng, 2.9 nnol) 20 "of dithioromet hane |s
Keu I | olb I
rﬂ)ﬁ'{%%fﬁ\%%né 1c }'%af n[q g}lé and 1 Iid 'éar)
utron is coo and a sol ut]
arting materi al ugﬁn QHHQSF’dlchlor

QIS8 (Astipdanasa)r r i ngMLWi'?é& %”%ﬂ'ﬁl)l s
Urreotingd §@neogene or a fAKECKAR (diowariishr .
g2wened) m xture, the oPgambodidid@e is
SoatertinibulPfiaes, and t hErasalzvemib (Genemeved.
ssmmwmme/(csaﬁamh a 56225an§a| um wth
1306416 PiRYARRIA ed tqr@tmassz@en’é focgsi red

6668 BOnSAAAC 591 Fey d
gstraégzeca rret %%?j‘; (I\%I::ejix)

5
5 é‘f%

b fovartiz) Iate %@Eﬁépgﬁﬁ')
|1§6H§@N66@hatgd in e %ﬁﬂﬁﬂﬁgﬂno
V2048t (&xl3xoSGmshKline) yst is filtered off,
ERBS09 (Wdyeth) 7 (1.3 g, 2.3 nmol, 92% is

rEKBS568uiWYetbat i on. WD

2011/ 006569
7-(4-chloro
di benzo[ a, d
nmol )
m of 4N H

and tgg reaction mxture i

is stirred at 110C f

REGATIdER2061tO 03 6&ER
- 2-f 1 uor ophenyl

cycl ohept ene- 5

in di oxane ar

27807-(CCK-ARhRRRBAL IBQR 13?77 (PNP inhibitor,
)Sélno?ﬂ,g ﬁ:ﬂh@falb% rahydr 4a, 10-tri aza

fBH é¥ﬁ% 'nQQ §@ nE hleRale
e
%N%MSF MO ¢ h ICHAL{ RYESISs

inhibitor, Dong-A)
Tirapazamine
(reducing agent, SRI

CV-247 (COX-2 inhibitor,
vy Medical)




15 f.

Preparation of
7- (4- chl om® 211/has660phenyl) - 2- (3, 3-di net hyl butyryl) -
1, 3,4, 1l1a-tetrahydro-2H, 10H 2, 4a, 10-tri
,11- dione (10) 20Starting materi al

3,3-dinethyl butyric acid 9 (32.3 nmg,

of DMF. 63.3 mg (0.33 mmol

PCT/EP2010/003661
adi benzo[ a, cli cycl ohept ene-5
8 (100 nyg, 0.3 mml) and

0.3 mol) are dissolved in 1 m
of DAPECI and 50.5 ng (0.33 nmol) of HOBT

hydrate are
3 h. The so
apparatus (
product 10
[ Mt] = 458;
DMSO-d6) 6
conpo
68 - Conpou
(R -7-(4-Ch
phenyl acety
2,4a, 10-tri
ii

10

15

20

25

30

35

&nds af

added, and the
vent is renove
et hod 30- 60- 10;¢
28 ng, 21%yie
RT 3.35 mn, H

ppn} 10.64(m
e obtai ned ana

nzadi benzo[ a, d]
al |

e

Altdsoheerapretics)11- di ont3BJ-TM-601 (BOAHO

PHA(COX-2 intdbitarr ed at Interoatidealper at ure for

Ph Bﬁhéﬂﬁﬁf) residue is Nuﬂ’\cté%leﬁstélr@ an HPLC

@IWM G‘JP45(§1US giv r@@uét_

l%n/ ?\%ﬁ 9%5%22 JHD

W?) 201 /0065 GF
Blive

agent e8imissh)

b

5

%a%%ﬁor

(8)

d No. Nane and gestrisy t
1or ophenyl) - 2- ({! Ib HOR Seoca!c;toﬁ(wtamm D receptor
)-1, 3,4, 11a-t etf aﬁm«r@J mxygemator agonist, Leo)

0
P1-88 (heparanase inhibitor, antagonist, TransMolecular)
Progen) Eflornithin (ODC inhibitor,
Tesmilifen (histamine ILEX Oncology)

antagonist, YM Minodronic acid (osteoclast
BioSciences) inhibitor, Yamanouchi)
Histamine (histamine H2  Indisulam (p53 stimulant,

receptor agonist, Maxim)  Eisai)

Tiazofurin (IMPDH inhibitor, Aplidin (PPT inhibitor,
Ribapharm) PharmaMar)

Cilengitide (integrin Rituximab (CD20 antibody,
antagonist, Merck KGaA) Genentech)

SR-31747 (IL-1 antagonist, Gemtuzumab (CD33 antibody,
Sanofi-Synthelabo) Wyeth Ayerst)

CCI-779 (ImTOR kinase
inhibitor, Wyeth)
Exisulind (PDE-V inhibitor
Cell Pathways)

CP-461 (PDE-V inhibitor,
Cell Pathways)

AG-2037 (GART inhibitor,
Pfizer)

WX-UK1

(plasminogen activator-
inhibitor, Wilex)

PBI-1402 (PMN stimulant,
FroMetic LifeSciences)
Bortezomib (proteasome
inhibitor, Millennium)
SRL-172 (T-cell stimulant,
SR Pharma)

TLK-286 (glutathione-S
transferase inhibitor, Telik) MX6 (apoptosis promoter,
PT-100 (growth factor MAXIA)

agonist, Point Therapeutics) Apomine (apoptosis promoter,
Midostaurin (PKC inhibitor, ILEX Oncology)

Novartis) Urocidin (apoptosis promoter,
Bryostatin-1 (PKC stimulant Bioniche)

PG2 (haematopoiesis
promoter, Pharmagenesis)
fmmunol™ (triclosan
mouthwash, Endo)
Triacetyluridine (uridine
prodrug, Wellstat)
SN-4071 (sarcoma agent,
Signature BioScience)
TransMID-107™
(immunotoxin, KS Biomedix)
PCK-3145 (apoptosis
promoter, Procyon)
Doranidazole {(apoptosis
promoter, Pola)

CHS-828 (cytotoxic

agent, l.eo)

trans-Retinoic acid
(differentiator, NIH)




cClo 2-[ (R -7-(2-Fl uorophenyl)-5, 11-di oxo- B; 1.45

3, 4,5, 10, MO 1Ma0kSxuhydr o- 1H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept en- 2-y1] - 2- oxoacetsn de 00 / 011 H2 NNFMN
a W OH "A3"

(R -2-((S)-2-Hydroxy-2-phenyl acetyl)-7-thi ophen-2- B; 1.55
yl-1,3,4,11a-tetrahydro-2H 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene- 5{ GPCdBiwtech) HO Ro-31-7453 (apopiosis
CDA-II (apoptosis promoter, promoter, La Roche)
Everlife) Brostallicin (apoptosis
SDX-101 (apoptosis promoter, Pharmacia)
promoter, Salmedix)
5 Ceflatonin (apoptosis
promoter, ChemGenex)

The compounds of the formula | are preferably combined with the with

10 known anti-cancer agents:

These known anti-cancer agents include the following: cestrogen receptor

FadiaN
/ s
: ¢

modulators, androgen receptor modulators, retinoid receptor modulators,
cytotoxic agents, antiproliferative agents, prenylprotein transferase inhibi-
tors, HMG-CoA reductase inhibitors, HIV protease inhibitors, reverse tran-
15 scriptase inhibitors and other angiogenesis inhibitors. The present com-
pounds are particularly suitable for administration at the same time as
radiotherapy. The synergistic effects of inhibition of VEGF in combination
with radiotherapy have been described in the art (see WO 00/61186).
20 "Oestrogen receptor modulators" refers to compounds which interfere with
or inhibit the binding of oestrogen to the receptor, regardless of mecha-
nism. Examples of oestrogen receptor modulators include, but are not limi-
ted to, tamoxifen, raloxifene, idoxifene, LY353381, LY 117081, toremifene,
" fulvestrant, 4-[7-(2,2-dimethyl-1-oxopropoxy-4-methyl-2-[4-[2-(1- piperid-
inyl)ethoxy]phenyl]-2H-1-benzopyran-3-yljpheny! 2,2-dimethylpropanoate,
4,4'-dihydroxybenzophencne-2,4-dinitrophenylhydrazone and SH646.
"Androgen receptor modulators” refers to compounds which interfere with
or inhibit the binding of androgens to the receptor, regardless of mecha-
30 nism. Examples of androgen receptor modulators include finasteride and
other 5a-reductase inhibitors, nilutamide, flutamide, bicalutamide, liarozole
and abiraterone acetate.
"Retinoid receptor modulators” refers to compounds which interfere with or
35 inhibit the binding of retinoids to the receptor, regardless of mechanism.

Examples of such retinoid receptor modulators include bexarotene, treti-



110--\ NN HO 111 - 69 -

2- ((R) - 7- MR #1052 5, 11- di oxo- 3, 4, 5, 10, 11, 11a- PCT/EP2010/003661

hexahydro- 1H 2, 4a, 10-tri azadi benzo| a, d]5gycl o-

hept en- 2-y1) - 2- oxoacetam de HO B; 1.34 N/ NH2

(R -7-(4-Chl orophenyl)-2-((R)-thiazolidi ne-4-

carbonyl)-113, 4, 11a-tetrahydro-21-1, 10H 2, 4a, 10- .
noin, 13-cis-retinoic acid, 9-cis-retinoic acid, o~difluoromethylornithine,
ILX23-7553, trans-N-(4'-hydroxyphenylretinamide and N-4-carboxyphenyl-
retinamide,
"Cytotoxic agents" refers to compounds which result in celt death primarily
through direct action on the cellular function or inhibit or interfere with cell
myosis, including alkylating agents, tumour necrosis factors, intercalators,
microtubulin inhibitors and topoisomerase inhibitors.
Examples of cytotoxic agents include, but are not limited to, tirapazimine,

10 sertenef, cachectin, ifosfamide, tasonermin, lonidamine, carboplatin, altret-

amine, prednimustine, dibromodulcitol, ranimustine, fotemustine, neda-

Y,

platin, oxaliplatin, temozolomide, heptapiatin, estramustine, improsulfan
tosylate, trofosfamide, nimustine, dibrospidium chloride, pumitepa, loba-

15 platin, satraplatin, profiromycin, cisplatin, irofulven, dexifosfamide, cis-

aminedichloro(2-methylpyridine)platinum, benzylguanine, glufosfamide,
GPX100, (trans,trans,trans)bis-mu-(hexane-1,6-diamine)mu-[diamine-
platinum(ll)bis[diamine(chloro)platinum(I})] tetrachloride, diarisidinylsper-

20 mine, arsenic trioxide, 1-(11-dodecylamino-10-hydroxyundecyl)-3,7-

dimethylxanthine, zorubicin, idarubicin, daunorubicin, bisantrene, mitoxan-

trone, pirarubicin, pinafide, valrubicin, amrubicin, antineoplastone, 3'-

deamino-3'-morpholino-13-deoxo-10-hydroxycarminomycin, annamycin,
£ galarubicin, elinafide, MEN10755 and 4-demethoxy-3-deamino-3-aziridinyl-
25 4-methylsulfonyldaunorubicin (see WO 00/50032).

Examples of microtubulin inhibitors include paclitaxel, vindesine sulfate,

3',4'-didehydro-4'-deoxy-8'-norvincaleukoblastine, docetaxol, rhizoxin, dola-

statin, mivobulin isethionate, auristatin, cemadotin, RPR109881,

30 BMS1844786, vinflunine, cryptophycin, 2,3,4,5,6-pentafluoro-N-(3-fluoro-4-
methoxyphenyl)benzenesulfonamide, anhydrovinblastine, N,N-dimethyl-L-
valyl-L-valyl-N-methyl-L-valyl-L-prolyl-L-proline-t-butylamide, TDX258 and
BMS188797.

Some examples of topoisomerase inhibitors are topotecan, hycaptamine,

35
irinotecan, rubitecan, 6-ethoxypropionyl-3',4'-O-exobenzylidenechartreusin,



triazadi benzo[ a, d] cycl ohept ene-5, 11- di one HO ze, HNO 410 \ A, 2.45
\/ alIN W 2011] ?JF 3; Fur an- 2-y1- 2- ( 2- hydr oxyacet y1) - 113 PETEF3010/003661
t et rahydro- 2H, 10H 2, 4a, 10-tri azadi benzdea, c1] -

cycl ohept ene- 5, 11-di one Ho 110 B, 1.35 o0 \/\/./K OH "AT

(R -2-(3, 3-Di net hyl butyryl)-7-(241 uor ophenyl) -

1, 3,4, 11a- tetrahydro 21-1,10H- 2, 4a, 10-tri aza-

di benzo[ a, dfcyetiimep dirdimethyl-aintrepyezaol 4.5-kicridiner2-06H)propan-70 -

2 2 GRS AN SO fphideny 121

cycl ohept enbebzdftedhyrarcldd4'b,7lindolizino[1,2b]quincline-10,13(9H, 15H)dione,
lurtotecan, 7-[2-(N-isopropylamino)ethyl]-(20S)camptothecin, BNP1350,
BNPI1100, BN80915, BN80942, etoposide phosphate, teniposide, sobu-
zoxane, 2'-dimethylamino-2'-deoxyetoposide, GL331, N-[2-(dimethylamino)-

5

ethyl]-9-hydroxy-5,6-dimethyl-6H-pyrido[4,3-b]carbazole-1-carboxamide,
asulacrine, (5a,5aB,8aa,9b)-9-{2-[N-[2-(dimethylamino)ethyl]-N-methyl-
10 amino]ethyl}-5-[4-hydroxy-3,5-dimethoxyphenyl]-5,5a,6,8,8a,9-hexohydro-
furo(3',4".6,7)naphtho(2,3-d)-1,3-dioxol-6-one, 2,3-(methylenedioxy)-5-
methyl-7-hydroxy-8-methoxybenzo[c]phenanthridinium, 6,9-bis[(2-amino-

s,
&7

ethyl)amino]benzo[glisoquinoline-5,10-dione, 5-(3-aminopropylamino)-7,10-
15 dihydroxy-2-(2-hydroxyethylaminomethyl)-6H-pyrazolo[4,5, 1-de]acridin-6-
one, N-[1-[2(diethylamino)ethylamino]-7-methoxy-9-oxo-8H-thioxanthen-4-
ylmethyliformamide, N-(2-(dimethylamino)ethyl)acridine-4-carboxamide,
6-[[2-(dimethylamino)ethyllamino]-3-hydroxy-7H-indeno[2, 1-c]quinolin-7-

one and dimesna.

20 "Antiproliferative agents” include antisense RNA and DNA oligonucleotides
such as G3139, ODN698, RVASKRAS, GEM231 and INX3001 and anti-
metabolites such as enocitabine, carmofur, tegafur, pentostatin, doxifluri-

£ dine, trimetrexate, fludarabine, capecitabine, galocitabine, cytarabine
N 25 ocfosfate, fosteabine sodium hydrate, raltitrexed, paltitrexid, emitefur, tia-

zofurin, decitabine, nolatrexed, pemetrexed, nelzarabine, 2'-deoxy-2'-
methylidenecytidine, 2'-fluoromethylene-2'-deoxycytidine, N-[5-(2,3-dihydro-
benzofuryl)sulfonyl]-N'-(3,4-dichlorophenyl)urea, N6-[4-deoxy-4-[N2-

30 [2(E),4(E)-tetradecadienoyl]glycylamino]-L-glycero-B-L-mannoheptopyrano-
sylladenine, aplidine, ecteinascidin, troxacitabine, 4-[2-amino-4-ox0-4,6,7,8-
tetrahydro-3H-pyrimidino[5,4-b]-1,4-thiazin-6-yl-(S)-ethyl]-2,5-thienoyl-L-
glutamic acid, aminopterin, 5-fluorouracil, alanosine, 11-acetyl-8-(carba-

35 moyloxymethyl)-4-formyl-6-methoxy-14-oxa-1,11-d iazatetracyclo(7.4.1.0.0)-
tetradeca-2,4,6-trien-9-ylacetic acid ester, swainsonine, lometrexol, dexra-

zoxane, methioninase, 2'-cyano-2'-deoxy-N4-palmitoyl-1-B-D-arabino-



10 B; 1.3 \ N \/ OH (R)-7-(4-Chl orophenyl)-2-(4-di met hyl am no-
benzoyl) - wWOR2041/406869t et r ahydr o- 2H, 10H 2, 4a, 10- PCT/EP2010/003661
triazadi benzo[a, clicycl oheptene-5,11-diggne 0 B; 1.71 1.\ IP Cl

"A10" (R)-7-(2-Fluorophenyl)-2-((R)-thiazolidine-4-

carbonyl)-1, 3, 4, 11a-t etrahydro- 2H, 10H 2, 4a, 10-

triazadi benzo[ a, d] cycl ohept ene-5,11-dione H. N, O HNNs A, 2.47

"ALTT (R) - 2fUran&byl aytistre and B-aminbpyetimex3-phuxd)dehyde thiosemicarba-
1,3,4,11a-tetrahydro-2H 10H 2, 4a, 10-trj aza
di benzo[ a, dFe5R &F@'Bféﬁ%f aivg AggNkN @i%mfﬁtﬁiesmm@gﬂal antipodjes to

growth factors other than those listed under "angiogenesis inhibitors”, such
as trastuzumab, and tumour suppressor genes, such as p53, which can be
delivered via recombinant virus-mediated gene transfer (see US Patent No.
6,069,134, for example).

Particular preference is given to the use of the compounds of the formula |
10 for the treatment and prophylaxis of tumours and/or tumour diseases and

for the prophylaxis of cancer diseases.

The tumour is preferably selected from the group of tumours of the squa-
15 mous epithelium, of the bladder, of the stomach, of the kidneys, of head
and neck, of the oesophagus, of the cervix, of the thyroid, of the intestine,
of the liver, of the brain, of the prostate, of the urogenital tract, of the lym-
phatic system, of the stomach, of the larynx and/or of the lung.
20 .
The tumour is furthermore preferably selected from the group lung adeno-
carcinoma, small-cell lung carcinomas, pancreatic cancer, ovarian carci-

noma, glioblastomas, colon carcinoma and breast carcinoma.

Ty
.

25 Preference is furthermore given to the use for the treatment of a tumour of
the blood and immune system, preferably for the treatment of a tumour
selected from the group of acute myeloid leukaemia, chronic myeloid leu-
kaemia, acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

30
In another aspect, the invention encompasses the treatment of a patient
who has a neoplasm, such as a cancer, by administration of a compound of
the formula (1) in combination with an antiproliferative agent. Suitable anti-

25 proliferative agents encompass those provided in Table 1.



WO 2011/ 006569PCT/ EP2010/ 003661 -71 - "Al 2"
- (2- Fl uoPWSpHEHYUE56%2((R) - t hi azol i di ne- 4- car bony1) - PCT/EP2010/003661
, 3,4, 11la-tetrahydro-2H, 10H 2, 4a, 10-t ris@za-
i benzo[ a, d] cycl oheptene-5,11-dione S .F C N /Th,.- N) NHA, 2. 47
00 "A13" 2-(3,3-Dinethylbutyryl)-7-(2-fluorophenyl)-
3
ib

, 4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza- . _
enzo[ a, dfbpye@isbrelne, Bll lampemteres aveNhdicatedho *Caln elfollowing

o Bk o B BRP e b8 HGRP R 8Ly, water s ace the
9iA?§?Z°[ a, dpeyiel aapesteene necddsai oe/dlsd\bdivaen 2 Bnbl 1y, ddpdRding of?the

5

NerOoOQRr~NT

constitution of the end product, the mixture is extracted with ethyl acetate or
dichloromethane, the phases are separated, the organic phase is dried over
sodium sulfate and evaporated, and the product is purified by chromatog-
raphy on silica gel and/or by crystallisation. Rt values are determined by
HPLC using eluents mentioned.
10 Mass spectrometry (MS): El (electron impact ionisation) M*
o FAB (fast atom bombardment) (M+H)"
ESI (electrospray ionisation) (M+H)"
APCI-MS (atmospheric pressure chemical ionisation — mass spectrometry)
15 (M+H)’

Analytical HPLC and LC/MS methods

A HPLC method: 1_100_2 Speed (instrument: LaChrom)
Column: Chromolith Performance RP18e 100-3mm

20

Flow rate: 2ml/min {(pump: L-7100)
Solvent A: water + 0.01% of TFA
Solvent B: acetonitrile + 0.01% of TFA
25 Wavelength: 220 nm (detector: [.-7455)
Gradient: 0-0.2 min. 100% of A, 0.2 - 3.7 min. to 100% of B,
3.7 -4.4 min. 100% of B, 4.5 - 5.0 min. 100% of A

30 B HPLC/MS method: SOP 2222 (instrument: Waters)
Column: Chromolith Flash RP18e 25-2mm
Flow rate: 2.4 mi/min (pump: Waters 1525 Binary HPLC Pump)
Solvent A: water + 0.01% of TFA
Solvent B: acetonitrile + 0.01% of TFA
Wavelength: 254 nm (detector: Waters 2488 Mux-UV Detector)

35




7- (2- Fl uor ophenyl ) - 2- (pyri di ne-2-car bonyl ) -

1, 3, 4, 11aM®IH HP8AEe%- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene-5, 11-di one NEggA;, 2.77 [ \N / * 1H
NVR (500 MHz, DMSO-c16) 6 [IDPmM 10.67 and 10.55 (s, 1H), 8.87 and
8.79(2 x d, J =5.0, 1H), 8.41 and 8.25(2 xt, J =7.8, 1H), 8.16 -
7.70 (m 4H, 7.57 (t, J =7.1, 1H, 7.44 (m 1H, 7.37 - 7.20 (m
3H), 4.59 - 3.65Qrafiegt)0 Friomémale i %Qlbaf B.A16"
(S)-7-(2-Fluorophenyl)-2-((R) -thiazolidi ne-4-

carbonyl)-1, 3, 4, 11a-t etrahydro- 2H, 10H 2, 4a, 10-

tri azadi benmo| &-Miwetiehe HraamIinktrudicmeabier? 119b7/saMdd)A; 2. 47
---/0 0 "ALT7" S)-2-(3,3-Dinethyl butyrylJ-7-(2-fl uorophenyl) -
1,3,4,11 a-tetra mg- Ehramelth-Sperd Red-RP18e-80-416i benzo[ a

,d] cy® ohept ene- “di ir F\( A 311 NTh/ N 00 - 73 -
"AL8"  2-(3,3-Di %é%“%#ﬁu?%'f’g‘l”?-m-trg f1 uor omet hyl pheny1) -
113, 4, 11a-t et r ahEdbiverd A Witte R+ 42059 -3fTH @DH .
di benzo[ a, d] cycl ochept ene-5, 11-dione 0 F F1---\NC/ k tioNy
Solvent B: acetonitrile + 0.04% of HCOOH
WL: 220 nm

10 Gradient; 0-2.8 min: 4% of B to 100% of B, 2.8-3.3 min:100% of B

P

D HPLC method: 1_100_2 (instrumeni: LaChrom)
Column: Chromolith Performance RP18e 100-3mm
15 Flow rate: 2ml/min (pump: L-7100)
Solvent A: water + 0.05% of CHOOH
Solvent B: acetonitrile + 0.04% of CHOOH
Wavelength: 220 nm (detector: L-7455)
Gradient: 0 - 0.2 min: 99% of A, 0.2 - 3.8 min: 99% of A --> 100% of B,

20
3.8 -4.4 min: 100% of B, 4.4 - 4.5 min: 100% of B --> 99% of A,
4.5-51min: 99% of A
! E HPLC/MS method (polar) (instrument: Agilent 1100 Series)
w 25 Solvent A; water + 0.05% of formic acid

Solvent B: acetonitrile + 0.04% of formic acid
Flow: 2.4 ml/min, wavelength : 220nm
Gradient: 0.0 min 4% of B
30 2.8 min 100% of B
3.3 min 100% of B
3.4 min 4% of B

35 Column: Chromolith® Speed ROD RP-18e 50-4.6 mm



—aoPrNar N>
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&

3.4 N--0 H "A19"
(3, 5- Di ¥ BEEPKEeR 1) - 2- (3, 3-di net hyl butyryl)- A, 3. 51PCT/EP2010/003661
3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-t riggza-
benzo[ a, d] cycl ohept ene-5, 11-di one c o S 110 " A20"
(2- Fl uorophenyl)-2-(3-pyridin-2-ylpropionyl)- A 2.45
3,4, 11a-tetrahydro-2H, 10H- 2, 4a, 10-tri aza-
benzol a, dfcydiomsainehChiracel@ildh@0%MOH) (instrumant: Rirger Instrumaisy)

10

16

20

25

30

35

Solvent: carbon dioxide + 20% of methanol
Flow: 5 ml/min, wavelength : 220nm

Gradient: isocratic

Column: ChiracelOJ-H

G HPLC/MS method (DMSO) (instrument: Agilent 1100 Series)
Solvent A: water + 0.05% of formic acid
Solvent B: acetonitrile + 0.04% of formic acid
Flow: 2.4 ml/min, wavelength : 220nm
Gradient: 0.0 min 5% of B
0.5 min 5% of B
2.8 min 100% of B
3.5 min 100% of B
Display of the peaks in report only from 0.8 min
Column: Chromolith® Speed ROD RP-18e 50-4.6 mm

H HPLC/MS method (DMSQ) (instrument; Waters Acquity UPLC® with
PDA and ELSD and Waters SQD (ESI+/- and APCI +/-))
Solvent A: 99.9% of acetonitrile + 0.1% of TFA
Solvent B: 99.9% of water + 0.1% of TFA
Flow: 2 mi/min, wavelength : 256nm
Gradient: 0.0 min 95% of B
8.0 min 0% of B
8.1 min 90% of B
8.5 min 95% of B
11.0 min 95% of B
Column: Waters XBridge™ C8 3.5um; 4.6 x 50rmm column;
Part No. 186003053



HO 1H N DVS0-135) 5 [PPrn] 10.65 (m 1H), @# 1H)
8.30 (br Na’s‘;?"i&j"% 94 (m 1H), 7.84 (m 1H), 7.78 - 7. 8§T 019{4g3cs
7.59 - 7.50 (m 1H), 7.44 (m 1H), 7.3B%-7.28 (m 2H), 7.24 (dd, J =
8.5, 3.0, 1H), 4.40 - 2.53 (m 11H) [rotamer m xture] - 74 - "A21"
7- (4- Chl or ophenyl)-2-((S)-pi peridine-2-carbonyl) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene- 5, 11- di one CI *[-- JHN-----"""" 110N 4\

y N-0 HO hyqg “Pﬂfﬂ_ @metﬁmdﬁaﬂr?so Str ment: q?ters15%5 Binary HPLC

7- (4- Cnhl orophenyl) - anes onyl ace
1, 3, 4, 11a- t #unahy\Yiaterd Hh-10me E)egasﬂérAFJ VAZders 2777 Sample Manager,

?288”“[ ) ‘é&&%ﬁ"' 57966 bir Bl Defestor iyaters 24ed g4 é%fle%sorzv&at@rs 25
%8 H, 7.73 (m 2H), 754(d J = 8.5, 7.24 (dd, J =

8 5 3.7, lH) 4 45 - 3.42 (m 9H), 3.12(m 3H) [rotarrer m xt ur e]
"A23"  7-(4-Chl o&qmmwa)egzg%mfmemmm priopd efifiekmit; acd 07

D S0 oo BB BN A e
Flow: 0.8 mli/min, wavelength: 254 nm

10 Gradient: 0.0 min 95% of B
1.7 min 0% of B
3.0 min 0% of B
3.01 min 100% of B

15 6.25 min 95% of B

Column: Chromolith® Flash RP-18e (25-2mm)

Prep. HPLC method: 1_10_10 50

(instrument: Agilent 1100 Series)

Column: Chromolith Prep Rod RP18e

Flow rate: 50mi/min

Solvent A: water + 0.1% of TFA

Solvent B: acetonitrile + 0.1% of TFA
25 WL:220 nm

Gradient: in 10 min from 1 to 10% of acetonitrile, collect from 2 to 11 min

20

Prep. HPLC method: 25_50_10

30 (instrument: Agilent 1100 Series)
Column: Chromolith Prep Rod RP18e
Flow rate: 50mi/min
Solvent A: water+0.1% of TFA
Solvent B: acetonitrile+0.1% of TFA
WL: 220 nm

35



Cl 1100\ N - 75 - "A24"

7- (4- ChI o?’%ﬁ‘@?@%ﬁs‘z (2- cycl ohexyl acet y1) - PCT/EP2010/003661
1,3,4111a-tetrahydro-211, 10H 2, 4a, 10- t-rBZaza-

di benzo[ a, d] cycl ohept ene- 5, 11-di one CI 0 A, 3.47 N* / 0 * No
"A25" 7-(4-Chl orophenyl)-2-(2-cycl opentyl acetyl)- A, 3.37

1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10-tr

di benzo[ a, d](%ﬁgl%ﬁe'ﬂt?eﬁ@ gom 1 de ghd of @cPtomtnl@/ fropc? tg 1P min to 50% of

acetonitrile, collect from 2 to 11 min

Prep. HPLC method: 30_60_10
(instrument: Agilent 1100 Series)
Column: Chromolith Prep Rod RP18e
Flow rate: 50ml/min
Solvent A: acetonitrile + 0.1% of TFA

10 Solvent B: water + 0.1% of TFA

= WHL: 220 nm
.‘ Gradient: in 2 min from 1 - 30% of acetonitrile, from 2 to 8 min to 60% of

acetonitrile, collect from 2 min to 11 min

15
Prep. HPLC method 20_40_10
(instrument: Agilent 1100 Series)
Column: Chromolith Prep Rod RP18e
Flow rate: 50ml/min
Solvent A: acetonitrile + 0.1% of TFA
Solvent B: water + 0.1% of TFA
WL: 220 nm

£ Gradient: from 1 — 20% of acetonitrile in 2 min, from 20 — 40% of acetonitrile

20

w25 in a further 8 min, collect from 2 min to 11 min

Prep. HPLC method: method 5 70 10
(instrument: Agilent 1100 Series)
30 Column: Chromolith Prep Rod RP18e
Flow rate: 50mi/min
Solvent A: acetonitrile + 0.1% of formic acid
Solvent B: water + 0.1% of formic acid
WL: 220 nm
Gradient: from 5 - 70% of ACN in 15 min

35



0 0 "A26" 7-(4-Chlorophenyl)-243-(1-nethyl-1H pyrazol-4-y1l)-
propi onyl -tetrahydro-2H, 10H- 2, 4a, 10- PCT/EP2010/003661
triazadi bg]dz.zoa[’%zaf,ﬂ%ﬁl%ﬁycl ohept ene-5, 11-digne A, 2.92 N ﬂ C? 88 S
NN 1H NWR (500 MHz, DMSO-d5) 6 [ PPni £ 62 (m 1H), 8.02 (s, 1H),
7.86 (dd J = 8.4, 2.3, 1H), 7.75 - 7.68 (m 2H), 7.56 - 7.50 (m 2H),
7.46 (m 1H), 7.28 - 7.19 (m 2H), 4.35 - 4.27 (m 1H), 4.21 -3.43
(m 9H), 2.78 - 2.52 (m 4H - 76 - "A27" a.Q is
7- (4- Chl or o- 2-fl uorophenyl) - 2- (2-t hi ophen- 3-yl -
acetyl)- 1, 3PfeplHPLE nestiddo- 21;6&_01133,4& 10- A 396 HO 1H NVR
triazadi benzo[ a, dlcyc| ohept ene-5, 11-dione N N _ . 3.
(500 Mz, Dﬁ@%@@‘ﬁ%%ﬂﬁﬂt 11806 er@s) 1H), 7.93 (s, 1H), 7.79 - (7.68
(m 1H, 7.6LiamA: : R4 1B37 (m 2H), 7.32 - 7.20 (m
oH), % 07 - é?’%fgz'(%%fé'ﬁ?{“%?% RERE; %n oH) " A28"
7- ( 4- Chl or oFev Irater 6Ppheinyih) - 2- (2- cycl opropyl acetyl)- A; 3.13
1,3, 4, 11a-tetrahydro-2H 1042, 4a, 10-tri aza- ~ aE
di benzo[ a, dM@%%eW@W’%‘J%T-Qﬂ?M fgrmic acid

Solvent B: water + 0.1% of formic acid

WL: 220 nm

10 Gradient: from 1 - 0% of ACN in 16 min

Prep. HPLC method: 25_50_10_50mi_empfind_o_equi.M
(instrument: Agilent 1100 Series)
15 Column: Chromolith Prep Rod RP18e
Flow rate 50 ml/min
Solvent A: acetonitrile + 0.1% of TFA
Solvent B; water + 0.1% of TFA
WL 220 nm

20
Gradient: from 1- 25% in 2 min., 25- 50% of solvent B in 8 minutes, collect
from 2-11 min
Prep. HPLC method: 15_35_10_50m!_normal_o_equi.M
%,
25

(instrument: Agilent 1100 Series)

Column: Chromolith Prep Rod RP18e

Flow rate: 50ml/min

Solvent A: acetonitrile + 0.1% of TFA

30 Solvent B: water + 0.1% of TFA

WL: 220 nm

Gradient: from 1 - 15% of ACN in 2 min, from 15 - 35% of ACN in 8 min,
collect from 2 min to 11 min
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3.

- Chl or ophenyl ) - 2-(2- pyridin- _
3 4, 11a- t@&ﬂpgﬂfcﬂi mtﬂ‘gﬁi 8 4;1, 10-tri aza-

|benzo[a d]cyclfo

110 0 H H NVR (500 Mz, DVBO-d6) 6 [ppml 10.65 (m

73 (d, J = 8.4, 1H),
“(é,myﬁaeﬁ%m (7 24 (dd, J = 8.4, 2.7, 1H),

91 (m 2H), 3.83 - 3.38 (m 4

7.67 - 7.53 (?E{“m?[‘ﬁ&“’%‘

2.45 - 2.16 (m 2H),

1H), 0.50 - 0.39 (m 2H), 0.18 - 0.05 (m 2H "A29"

2-ylacetyl)- A, 2.62

ept ene- -di one /\ NN- /

RediSep column: 40g of silica

Detection wavelength: 254 nm

Flow rate: 40 ml/min

Conditioning — volume: 120.0 ml

Run time 30.0 min

Eluent A: A1 cyclohexane

Eluent B: B1 ethyl acetate

Duration Per cent of B Eluent B

0.0 0.0 B1 ethyl acetate
1.3 0.0 B1 ethyl acetate
18.7 50.0 B1 ethyl acetate
4.0 50.0 B1 ethyl acetate
0.0 50.0 B1 ethyl acetate
5.0 50.0 B1 ethyl acetate
1.0 50.0 B1 ethyl acetate

Example 1

1.

06 -

Preparation of 7-(4-chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione ("10")



1. 0 N-- \ H - 77 - "A30" | . 1

7- (4- Chl ofRs A ophenyl ) -2-(2-pyridin-2-yl acetyl)- 3661
1 g14, 11a%e2§)gg{}1d)§g§90- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/00

di benzo[ a, d] cycl ohept ene-5, 11-dione CrE§-A; 2.61 /\ NN 0 "A31"
7- (4-Chl oro- 2-fl uorophenyl) - 2- phenyl acetyl - A; 3.29

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5;11-dione _Cl rTh NN _ 0 "A32"

7- (4- Chl or opheny1) - 2- phenil acet y1941® 4, 11a- O20 g

Oy, +0”
N O . O OH O cl
OH Ho’B"‘OH b.
5 2 e — F
o g J
Br 3
Cl Cl
X - b
d.
N
H (@)
5 Og O k/“\(o K/N
i —— (@8] e
C. F ><O F 7 >< '
ok
15 cl °

8
20 10

a.  Preparation of 4'-chloro-2'-fluoro-4-nitrobiphenyl-3-carboxylic acid (3)

2.9 g (10 mmol) of starting material 1, 1.8 g (10 mmol) of starting material 2,

£

25 and 2.9 g (35 mmol) of sodium hydrogencarbonate in 10 ml of water and
120 ml of ethylene glycol dimethyl ether are initially introduced in a 100 ml
multinecked flask, and the flask is flushed with nitrogen. 0.5 g (0.4 mmol) of
tetrakis(triphenylphosphine)palladium(0) are then added, and the reaction
mixture is heated at 90°C for 14 h. The solution is acidified to pH 4, and the

» solvent is removed. The residue is taken up in 60 ml of water and extracted
with ethyl acetate. The combined organic phases are washed with water, dried
over sodium sulfate, and the solvent is removed. The solid residue which
remains is stirred with acetonitrile, filtered off with suction and dried, giving the

35

product (900 mg, 3 mmol, 31% yield) as white crystals (mass: [M*-(OH)] =
278; RT 2.96 min, HPLC method 1_100_2 Speed).



tetrahydro-2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] - cycl ohept ene-5, 11-di one

D, 3.21 Qvoztﬁluoéﬁ%@ 1H NVR (500 'VHZ DMSO- d6) 6 [ppnipcir%ﬁ&iem%%sw
(m 1H) 8.01 (dd, = 5.8, 2.3, 1H), 866(ddd J = 8.2

1H), 7.72 (m 2H), 753(d J-852 733-715(m6|—|) 436-
3.42 (m 9H) [rotamer mxture] - 78 - A34"

7- (4-Cnhl orophenyl)-2-((S)-2-hydroxy-3, 3-

di nmet hyl butyryl)-1, 3,4, 11a-tetrahydro-2H, 10H

2,4a, 10-tri azadi benzo[ a, d] cycl ohept ene-5,11-dione C D; 3.11 0/ \

HO 1H NMVR (600 Hveparaﬂlvﬁ@fcilﬁmlo@o{zpﬁuoﬂo 4@ut&§biph’@mt'143)car&oﬁﬂ ({Hhmdé-%)

(7m938;—|) " 82%3&@9%3@;53?3@0@% a?r@}mchl) ;@tim’t@jly rmgyiuced in 308rgl of dlchloro—

7-(4-Chloro (

1% astie t@?@gﬁhé ?42 ngncﬂ %)lf]fl%%’r_de Ihd Bn8%rop of DMF are then

di benzol a, d]ad;detidmé'ps@ﬂag& 11.dione Ol et /\'N al 110 N\ H
A3 The mixture is stirred for 14 h. The solvent is distilled off, and the crystalline

residue (300 mg, 2.9 mmol, 94%) is reacted further without further purification.

10 ¢.  Preparation of 1-tert-butyl 3-methyl 4-(4'-chloro-2'-fluoro-4-nitrobiphenyl-
(" 3-carbonyl)piperazine-1,3-dicarboxylate (6)
Starting material 5 (708 mg, 2.9 mmol) in 20 ml of dichioromethane is initially
introduced in a 50 ml multinecked flask with dropping funnel, thermometer and
15 Nz inlet tube, and 1.7 ml of DIPEA are added. The solution is cooled to 0°C,
and a solution of 900 mg (3 mmol) of starting material 4 in 10 m! of dichloro-
methane is added dropwise over the course of 15 min with stirring. The ice
bath is then removed, and the mixture is stirred for a further one hour. Water

is added to the reaction mixture, the organic phase is separated off, dried over

20 sodium sulfate, and the solvent is removed. The residue is filtered absorptively
through a silica-gel column with ethyl acetate, and the filtrate is evaporated to
dryness. The desired product 6 is obtained in a yield of 80% (1.5 g, 2.3 mmol)

[ 25 as solid (mass: [M*-('Bu)] = 266; RT 3.44 min, HPLC method

1_100_2 Speed).

d. Preparation of 1-tert-butyl 3-methyl 4-(4-amino-4'-chloro-2'-fluoro-
biphenyl-3-carbonyl)piperazine-1,3-dicarboxylate (7)

30 Starting material 6 (1.5 g, 2.3 mmol) is hydrogenated in 200 m! of methanol
using 1 g of 5% Pd/C (50.5% of water). The catalyst is filtered off, and the sol-
vent is removed. The product 7 (1.3 g, 2.3 mmol, 92%) is reacted further with-

out further purification.

35



7- (4-Cnhl orophenyl ) - 2-(t hi azol e-4-carbonyl)- D; 2.93

1, 3, 4, 1lawctoabydso- 2H, 10H-2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene-5, 11-dione Q- N\ N-CGNC 411---..s

| P1 H 1H NWR (500 MHz, DWMSO- cl16) [PPn] 10.60 (m 1H), 9.16
(m 1H), 8.24 (d, J = 1.9, 1H), 8.02 (s, 1H, 7.84 (m 1H, 7.71 (d,
J =8.5 2H, 7.52 (d, J =8.5 2H), 7.20 (m 1H), 4.51 -4.23 (m

2H), 4.18- 3,58 prapapdlion of 794-chi8L- fluorophenyl) 1,3,4,11a-tetrahydro-2H, 10H-
2- (5- Am no- 2- et hyl t hi azol e- 4- carbonyl)-7-(4

chl or opheny I2)4&1Q~fﬂaaa®be@10{ald}wommptam+5 11-dione (8)
2 201001 Sigghongel S UEL TamhSIS Sy ol 0 B ) M0, o
hydr oxyacet wektid adic4 5%t AN NU!erPdl%k'aﬂ@H're subsequent[& added at rogm fem-
2, 4a, $0- tri azadi benzo[ a, d] cycl ohept ene-5, 11-di one’ ci D, 3.25
/"N perature, an the reaction mixture is stirred for a further 3 h The mixture is
evaporated to dryness, the residue is dissolved in water, the pH was adjusted
to 9 using 1N NaOH, and the mixture is extracted with dichloromethane. The
combined organic phases are washed with water, dried over sodium sulfate,
10 filtered, and the filtrate is evaporated to dryness. The residue is dissolved in
20 ml of methanol. The desired product 8 (530 mg, 1.5 mmol, 77%) is
'k obtained as colourless crystals by addition of 150 ml of diethyl ether. (Mass
[M+] = 360; RT 2.48 min, HPLC method 1_100_2 Speed).
15
f.  Preparation of 7-(4-chloro-2-flucrophenyl)-2-(3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzofa,d]cycloheptene-5,11-
dione (10)
Starting material 8 (100 mg, 0.3 mmol) and 3,3-dimethylbutyric acid 9 (32.3
mg, 0.3 mmol) are dissolved in 1 ml of DMF. 63.3 mg (0.33 mmol) of DAPECI
and 50.5 mg (0.33 mmol) of HOBT hydrate are added, and the mixture is

stirred at room temperature for 3 h. The solvent is removed, and the residue is

20

purified via an HPLC apparatus (method 30-60-10; 50 ml/min), thus giving the

A

25 desired product 10 (28 mg, 21% yield, 94% content) as amorphous solid

(mass: [M+] = 458; RT 3.35 min, HPLC method 1_100 2 Speed);

'H NMR (500 MHz, DMSO-ds) & [ppm] 10.64 (m, 1H), 7.93 (s, 1H), 7.76 —

7.71(m, 1H), 7.68 — 7.54 (m, 2H), 7.41 (d, J = 8.4, 1H), 7.24 (d, J = 8.5, 1H),
30 4.31 (m, 1H), 4.23 - 3.86 (m, 2H), 3.84 — 3.71 and 3.65 (2 x m, 2H), 3.60 —

3.41 (m, 2H), 2.40 ~ 2.14 (m, 2H), 1.01 (m, 9H).

The following compounds are obtained analogously

35



0/ OH 10

2,4a, 10- trlazadlbenzo[a d] cycl ohept ene

O TA39 T ( 4- Chl or ophenyl) - 2- ( 2- hydr oxy- 2-
phenyl pr optconm i dockes3, 4, 11a-t et rahydro- 2H, 10H- PCT/EP2010)B(}366]

3.16 p 1100H o

11-di one ci 0410 at

"A40"  7-(4-Chl orop@’nyl) 212- (2-chl or ophenyl) - 2-
hydr oxyacetyl11-113, 4111a-tetrahydro-2H, 10H
2,4a, 10-tri azadi benzo[ a, cl i cycl oheptene-5, 11-dione /-ThNI'II C or N

35

D, 3.22 Cl{@3W8ddnd [- 80 - A4 / HPLC method;
7-(4-Ch|orooheﬁ¥1) 2-12-(3- ch|or06%399f95¥”°“”e ngﬁn] '
hydr oxyacet .4, 11a-tetrahydro-2H, 10H
2, 4a, 10- tri pzddibenzo[ R} TY4I0rhepbaseyP2{1SHR e rdly-4110 ID; B3.1281 C
/"N [/ OH 40
phenylacetyl)-1,3,4,11a-tetrahydro-2H, 10H-
o 2,4a 10-tr;azadlbenzo[a d] cycloheptene 5,11-dione
§
s "A2" 2-[(R)-7-(2-Fluorophenyl)-5,11-dioxo- B; 1.45
.
3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-
dibenzo[a,d]cyclohepten-2-yl]-2-oxoacetamide
15 O O
H,N /N [
N
poSh
N
O H
20 "A3"  |(R)-2-((S)-2-Hydroxy-2-phenylacetyl)-7-thiophen-2- B; 1.55
yi-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
H
- N\§O
~ 25
SN NP
\ S
S o —_ A
HO
30



"A42"  7-(4-Chlor ophenyl) - 2- (2- net hoxy- 2- phenyl acetyl) -

1, 3, 4, llawaetniahgdso- 21- 1, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
d| benzo[a d] cycl oheptene 5 11- d| one D 6%1-14 Cl.0 NIN "A43"

7- (4- Chl or opheny1) - 2- ((R) - 2- hydr oxy- 2-

phenyl acetyl)-1, 3, 4, 11a-t et rahydro- 2H, 10H

2,4a, 10-tri azad| benzo[a d] cycl ohept ene-5,11-dione Cith D, 3.13 /\

O/N  1100H[ "AdA™ [75( FRraR2ey5L ) 1 4idx-BYds apyr2t et dl YIRCceby 1) |
1, 3,4, 11a-tetrahydro- ZG?L)(C):EJI-Z 4a, 10-tri aza- ¢ 4

di benzo[ a, d] cycl ohept Basakydre-ti-gwa, th-triazadiberzofe, dieysl®; [3. 24 - 81
- "A45"  7-(4-Cnhlorgphenyl) - hy dg 6X fI uor o-
net hyl phenyl)acetyl]-1,3,4,1 %@é?%ﬂ@g%x‘%s(e%ﬁd

2,4a,10-tri azadi benzo[ a, d] cycl ohepteng-5, pl-dione a 0 D, 3.35 /\F NN

iii O8 "A46" 7-(44Chloropheny t hyl - 2- phenyl propi ony1) -
1, 3,4, 11a-t etrahydro- 2H, 10H 2, 4 triaxa-

0
N N
O 0 NHz
O
10 "A5" (R)-7-(4-Chlorophenyl)-2-((R)-thiazolidine-4- A; 245

carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione
H O
N~ HN S
15
SRete,
Cl 0 p— O

"AB" (R)-7-Furan-2-yi-2-(2-hydroxyacetyl)-1,3,4,11a- B; 1.35
20 tetrahydro-2H,10H-2,4a,10-triazadibenzo(a,d]-
cycloheptene-5,11-dione
H
N 0]
0 \i—\ O
C \ e
25 OH

0
AT (R)-2-(3,3-Dimethylbutyryl)-7-(2-fluoropheny!)- A; 3.11
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

30
H O
F N

SO,

o,

35




di benzo[ a, d] cycl ohept ene-5, 11-di one a0 D; 346
(500 MHz, wioMBE®:/ddwsed [ ppm 8.01 -7.91 (m 2H),

/\ NN am

HO '11 NMR

7. 85 (ddpcd/ep280m03661

2.2, 1H), 7.81 -7.68 (m 3H), 7.64 - 7.57 (m 1H), 7.57 - 7.51 (m
3H), 7.18 (m 3H), 4.43 - 3.58 (m 7H),""0.92 (m 6H "A47"
7- (4-Chl orophenyl) - 2-[1- (4-chl or ophenyl) -
cycl opropanecar bonyl] -1, 3, 4, 11a-t et rahydr o-
24, 104 2, 4af TOAGT of G BRI RS |ELR) P PRRLBAEN-22y 3, PTEE 4 OBUT B ©
N N? 11, D;|3.53 Clg’g@-%- 2 @MQJ)Q P ByRad, '
N- Pheny1- 7- [ 4- chl or ¢pHhemgiydre;2H, 18HeX 84, 10-triazadibenzola,d]-
3,4,5,10, 11| 11a- hexahydro- 1H 2 4@ 10; trlc,?éa}
di benzo[ a, d] cycl ohept ene- 2- car¥G5RARPIRIE fioReog / elo| /N 11
110 H 1H NWR (500 MHz, DVSO-cl16) 6H PPnoj 11.04- 10.64 (im 2H),
8.05 2 x d| J = 2.1, 1H) 7.98 g 3H), 773(m 2H), 7.60
(m 1H), 7.65 - 7.46 (m 4H), 7 2x , 8.5, c’le) 4.62 |- 3.67 (m
7H) [rotamer m xture] "A49
7- (4- Chl or ophenyl ) - 2- (1- ph ¢ élqe- ,N"<;
S 0O OH
10 "AQ" (R)-7-(4-Chlorophenyl)-2-(4-dimethylamino- B; 1.71
benzoyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
£ triazadibenzola,d]cycloheptene-5,11-dione
H&/\ 0
15 N
O N/ b
(5] -
/
Cl
20 "A10" (R)-7-(2-Fluorophenyl)-2-((R)-thiazolidine-4- A; 247
carbonyi}-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzofa,d]cycloheptene-5,11-dione
B o
- O N N
e 25
No N
F e __/
O
"A11" (R)-2-(3-Fluorobenzoyl)-7-(4-methoxyphenyl)- B; 1.59
20 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola, d]cycloheptene~5,‘i 1-dione
- Y ”b




carbonyl) s

tri azadi benz

111 IN FI

A

g tetrahydro-2H 10H 2, 4a, 10-
cycl ohept ene-5, 11-di 07n1e cao,

2- (2- Am not hi azoI e- 4 carbonyl) - 7-(4-chl orophenyl) -
1,3,4,11a-tet rahydro 2H, 10H- 2, 4a 10-triaza-

s D aTEEErIpOpg

di benzo[ a, d

35

cygRtoihep = IR O=N-C—B-—2.-86 —— F
7- (4- Chi o op ﬁ ?') ) ‘,'7%’(3?—'nggqp@egyg-;-gg}yl:?zéﬁdxne~ﬁ-carbonyl)- A 2.
1,3,4, 1la-t 3'[ rahydr ¢- 2H, 3@"1‘1%\4@%314%?6 PAZAOH-2 4a,10- triaza- _
di benzo[ a, d| cycl ohept ene-5, 11-dioné CIO b 2.93° /\0 ai . [NZil HO
- 83 - "A531 2-((R)-2- Anﬂlh@neoaydicym@mmbneﬁw )140118(4 chljor o-
phenyl)-1, 3/ 4, 11a-t ¢trahydraq- 2H, 10H 2, 4a, 10-
tri azadi benzo[ a, d] cycl ohep - ,11-dbone K:TTP
o\ SN
N—y M
et
N
H o
10 "A13" 2-(3,3-Dimethylbutyryl)-7-(2-fluoropheny)- A; 3.1
- 1,3,4,11a-tetrahydro-2H,10H-2 ,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
0O
S~
(o
H
20 "A14"  R-(1H-Benzotriazole-5-carbonyl)-7-(2-fluorophenyl)-| A: 2.75
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
O
S 25 N
7/
N
H
30




Cl D 2.58 40/ \N,NH2 40 1H NMR (500 MHz, DMBO-d6) 6 [ ppni

11.04- 10 . 8.12 - 7.82 (m 4H), A T s | 5G9
- 7.49 (m‘?ﬁg’f_ﬁ)ﬁ%o?ég% (63 = 8.4 1M, 460317 (m 8@@1"51342310/0 36

9H) [rotaner m xture] "A54"
(S)-7-(4-Chl orophenyl)-24(S)-2-hydroxy- 3, 3-6-
met hyl- 1- oxobutyl)-1, 3, 4, 11a-tetrahydro-2H, 10H-

2, 4a, 10- t r i azagBenzol & Heciat 5 A Ui NECHOR D32
VN ck o A5 ¢ ﬁ&d@ﬂ@ﬁ@‘ﬂ?? A@gr}chn& Z2carbonyh. 277
N-{(R) - 14744- Chl or opherly3d }i; Bl alibtdhgd-2H, 10H-2 4a,10-triaza-
3,4,5,10, 11| 11a- hexahydro-1H 2, 4a, 10-tri aza-

di benzo[ a, d} cycl ohept ene- Q‘Ig@HF‘P{@f@]@LY‘I'Qh@meH?T%ﬂ rdigfiopy! } flor mani de
1----\N D, 2.67 C |api 11, WO 2011/ 006569PCT/ 2010/ 003661 - 84 -
"A56" 5(R) -7 (4-Ch| offophenyl ) - 2- £( S) - 2- hydr oxy- 3y3-dj -
met hyl- 1- oxpbuty1)-1, 3, 4, JFa~yet r ahyty o- 2H~O0H Y\ 7
2,4a,10-tri azadi benzo[ a, d ohept epre~HN, 11- eD 3.17}(--0 0/-\ {

40, N O f \

10 'H NMR (500 MHz, DMSO-dg) & [ppm] 10.67 and 10.55 {s, 1H), 8.87 and
8.79 (2xd,J=50,1H), 841and 8.25 2 xt, J=7.8, 1H), 8.16 - 7.70 (m,
4H), 7.57 (t, J = 7.1, 1H), 7.44 (m, 1H), 7.37 — 7.20 (m, 3H), 4.59 — 3.65 (m
9H) [rotamer mixture]

15 "A16" (S)-7-(2-Fluorophenyl)-2-((R)-thiazolidine-4- A; 2.47
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2 ,4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

F S
)
20 O O Oﬁ}/jm—é‘ﬂ

N
H o

"A17" (S)-2-(3,3-Dimethylbutyryl)-7-(2-fluorophenyf)- A; 3.1
5 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

30 /g\/o
N
H

&0
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1100H

s, 1H),
1H),
8.4, 5.5, 1
3H), 4.01 -
Exanpl e 2

7-(3-chloro

H
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1H), 3.82 (m 1H), 3.57 (m 2H),

eparation of

7.2
0.92

4.32 - 4.

Soisﬁ)éi

3 (dd, J
03 (m
(m 9H

on of 5- 1

starting
Nl ori de 4
further
[ hout f ur
3- net hy
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oyI)

g material 1 (12.2 mmol),
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7-(4-Chlorophenyl)-2-((R)-2-hydroxy-2-
phenylacetyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

Cl 0O
‘N N
L
N o
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"A44ll

7-(4-Chlorophenyl)-2-(2-hydroxy-2-m-tolylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
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N
H

OH
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7- (4- Chl omap Mibesssophenyl ) - 2- ((S) - 2- hydroxy- 3, 3- D; 3. BET/EP2010/003661
di met hyl butyryl)-113, 4, 11a-tetrahydro- 24, 10H

2,4a, 10-tri azadi benzo[ a, di cycl ohept ene-5, 11- di one 0 Cl di 7-ThN
1110Ho "A61" 2-((S)-2-Am no-3, 3-di nmet hyl butyryl)-7-(4-chl 010-2- D
2.59 fluorophenyl)-1,3,4,11a-tetrahydro-2H, 10H 2, 4a, 10-

}\1 Ir i azagi ben z%@@i '9J\g;@tﬁ%ﬁﬂ@pﬁeﬁﬂl)ﬂimﬂﬁ/dro>5}'—2—(3-tﬁifiud14bl‘|2 D; 3185
- Cs, - - "
methylphenyl)acetyl]-1,3,4,11a-tetrahydro-2H,10H-

2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

Cl 0 F
QSO S
N N L
L 770 o
\ o)

H 0

10 "Ad46"  |[7-(4-Chlorophenyl)-2-(2-methyl-2-phenylpropionyl)-|  D: 346
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

L dibenzo[a,d]cycloheptene-5,11-dione

of Q
O NmNW>L©
15 /2‘\0_/ ]

"H NMR (500 MHz, DMSO-dg) & [ppm] 8.01 —7.91 (m, 2H), 7.85 (dd, J =
8.5, 2.2, 1H), 7.81 — 7.68 (m, 3H), 7.64 — 7.57 (m, 1H), 7.57 — 7.51 (m, 3H),
20 7.18 (m, 3H), 4.43 — 3.58 (m, 7H), 0.92 (m, 6H)

"A4T" 7-(4-Chlorophenyl)-2-[1-(4-chlorophenyl)- D; 3.53
cyclopropanecarbonyl]-1,3,4,11a-tetrahydro-

| 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-

é‘*’ 25 5,11-dione

30

35



(S)-2-((S)-2-Am no-3-net hyl butyryl)-7-(4-chl oro- 2-
f I uor ophewd do1iodksés 11la-t et rahydro-2H, 10H 2, 4a, 10- PCT/EP2010/003661
tri azadl benzo[ a, d] cycl ohept ene-5, 11-di qae NH2 0/ \ alN 2.49
al * "AB3" (R)-2-((S)-2-Am no-3-netmfdbutyryl)-7-(4-chl oro- 2-

fl uorophenyl)-1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10-
triazadi benzo[a, d] cycl ohept ene-5, 11- di one FONH2 Cl

air--\N D; 2.49

1100 FI- "A64Aqg" N-Phenyl-7-(4- chloroghen )-5,11-dioxo- D; 3.28
(S)-7-(4-Ch|oro-2-fluorophenyl’)-2-((S hydr oxy- 3, 3-
di met hyl butyryl)-1, 8, 43, ﬂ%i@éﬂr‘bﬂwbeml‘a,&d,ra{]ll-ﬂ 2,4a,10-triaza-
2, 4a, 10- 71 pzadi bentol a, g CrYzo[g%?&CFo%ep?énle%zdea?ggxaom,%% @ [rme N
(R -2-((S)-R-Am no- 38, 3-djmeihyl butyryd) - 4- chhor o-
2-fluérophepyl)-1,3}4,11a- 2 OH- _g
2,4a, 10-tri pzadi benzo] a, d] fe- By 11 %I e - 108 -
cl */ 101
H o
"H NMR (500 MHz, DMSO-dg) & [ppm] 11.04 — 10.64 (m, 2H), 8.05 (2 x d, J
10 =2.1,1H), 7.88 — 7.84 (m, 3H), 7.73 (m, 2H), 7.60 (m, 1H), 7.55 — 7.46 (m,
pe 4H), 7.24 (2 x d, 8.5, 1H), 4.62 — 3.67 (m, 7H) [rotamer mixture]
-~ "A49" 7-(4-Chlorophenyl)-2-(1-phenylcyclopropane- D; 3.36
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
15 triazadibenzola d]cycloheptene 5,11-dione
20 : !
"AS0" | 2-(2-Aminothiazole-4-carbonyl)-7-(4-chlorophenyl)-|  D; 2.86
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzofa,d] cycloheptene 5,11-dione
~ 25 0
Ci
[ S
"AB1" 7-(4-Chlorophenyl)-2-(pyridine-2-carbonyl)- D; 2.93
30 1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
D0
-N
N
35 O N N
H




,AlH2 O \N HO " A66" Cl, T™M .

(S) - 2- (( Svo2ohibdegee3, 3- di met hyl butyryl)-7-(4-chloro-  pcT/EP2010/003661
2-fluorophenyl)-1, 3,4, 11a-tetrahydro-2H,10H

2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ené-%,11-dione NN N Fi0 D; 2.59
"A67" Cl si 7-(4-Chloro-241uorophenyl)-2-(3-nethyl-3H

I m dazol e-4-carbonyl)-113, 4, 11a-tetrahydro-2H, 10H

2, 4a, 10- tri pzagsRenz opq(Ry-SyGh REPBRIIFet B e T hAE- (4 enidrie: [2- 15, 2.58N
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzofa,d]cycloheptene-5,11-dione

Cl O
J )
O

10 "H NMR (500 MHz, DMSO-dg) 5 [ppm] 11.04 — 10.44 (m, 1H), 8.12 — 7.82
(m, 4H), 7.77 — 7.67 (m, 2H), 7.58 — 7.49 (m, 2H), 7.25 {t, J = 8.4, 1H), 4.60
—3.17 (m, 8 H), 1.03 (m, 9H) [rotamer mixture]

£

"AB4" (S)-7-(4-Chlorophenyl)-2-((S)-2-hydroxy-3, 3-di- D; 3.12
methyl-1-oxobutyl}-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

Cl Q P e}
NHM
,,H :
- HO
N "o

15

20

"AB5" N-{(R)-1-[7-(4-Chlorophenyl)-5,11-dioxo- D; 2.67
3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-2-carbonyl]-2,2-

B

25 dimethylpropyl{formamide

CE ON//\NWXN_{O
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) HK. "A68" 7-(4-Chloro-2-fluorophenyl)-24(R)-5,5-dinethyl -

t hi azol | d bpnyl)-113, 4, 11a-tetrahydro-

2H, 10H- 2, Wi@ tri azadi benzo[a, d] cycl ohept ene- 5, 11-di onCTSLPZ(EOLPg%G}
109 - C ill HN" Nc.LN /Sy84+p69" C 0 *

7- (4-Chl oro-2-fl uorophenyl) - 24( 26, 36) - 3- hydr oxy-
pyrrolidi ne-2- carbonyl) 1, 3, 4, 11a tetrahydro 2H, 10H-

2,4a, 10-t > A7 LN
Sar taror o AgeE Y ﬁj'éﬁqb‘*y% "C‘Fﬁ%:lﬁ’ﬁo%ﬂ@ﬁi‘yﬁﬁ?‘!@ ﬁ}ﬁ)‘ 4 Hdidly-
methyl 1-oxobutyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

0
5 Qo
CI N NN
SO
N
N o

"H NMR (500 MHz, DMSO-de) & [ppm] 10.67 and 10.57 (2 x s, 1H), 8.02
(dd, J = 8.8,2.2, 1H), 7.87 (ddd, J = 8.4, 3.8, 2.4, 1H), 7.72 (dd, J = 8.5, 5.3
O 2H), 7.53 (d, J = 8.1, 2H), 7.23 (dd, J = 8.4, 5.5, 1H), 4.59 (m, 1H), 4.42 —
4.35 (m, 1H), 4.32 — 4.03 (m, 3H), 4.01 — 3.90 (m, 1H), 3.82 (m, 1H), 3.57
(m, 2H), 0.92 (m, 9H)
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Example 2

Preparation of 7-(3-chlorophenyl}-2-(3,3-dimethylbutyryl)-1,3,4,11a-tetrahydro-
20 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione {"17")
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D, 2.47

pyrrolidi ne: D1 609nyl) 1, 3,4, 11a-t et rahydro- 2H, 10H2, 4aP96/EtP2?13§)%3c?610e
nzo[ a, d] cycl ohept ene-5, 11-di one /---\HY3nOH N7 o "A71"

7- (4- Chl or ophenyl ) -2-(2-pyridin-4-ylthiazolidine-4-

carbonyl)-1, 3, 4, 11a-t etrahydro- 2H, 10H 2, 4a, 10-

triazadi benzo[a d] cycl ohept ene-5, 11-di e D 2 48 S>/ -\ [--\
NNLICGEL S O "A72"

7- (4- Chl or ophenyl ) -2-(24rifl h d zo[1 2-

aj pyri di ne- 35aqpr-Bo pyl) - 1341at trahy Ol—b\,o 0

2,4a, 10-tri azadi be zo[a d] cy e-5, 1 eD N3. 2
k,w

10 @/H\x 14 9 r\NH
15 / \ |
Br NN
f °
N o

#

7w

Qo

20
a.  Preparation of 5-bromo-2-nitrobenzoyi chloride (11)
The desired product 11 are prepared quantitatively analogously to Example
'S 1.b. from 3 g of starting material 1 (12.2 mmol), 5.5 ml (65 mmol) of oxalyl
25 chloride and 1 ml of DMF in 30 ml of dichloromethane and are reacted further

as amorphous residue (3.2 g, 12.1 mmol, 80% content) without further purifi-

cation.

30 b.  Preparation of 1-tert-butyl 3-methyl 4-(5-bromo-2-nitrobenzoyl)-
piperazine-1,3-dicarboxylate (12)
Analogously to Example 1.c., starting material 5 (2 g, 8.2 mmol), starting
material 11 (3.2 g, 12.1 mmol) and 7.2 ml of DIPEA (42.5 mmol) in 30 m! of

35 dichloromethane give the desired product 12 after purification on the Com-
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c

F I\F N/ 0 "A73"

panion, method 1, in a yield of 55% (3.2 g, 6.7 mmol) as colourless, crystalline
solid (mass: [M*-('Bu)] = 416; RT 3.43 min, HPLC method 1_100_2).

c. Preparation of 1-tert-butyl 3-methyl 4-(2-amino-5-bromobenzoyl)-
piperazine-1,3-dicarboxylate (13}

Starting material 12 (3.1 g, 6.6 mmol) is hydrogenated in 30 ml of THF using
442 mi of hydrogen on 1.5 g of sponge nickel (pH-neutral, THF-moist), giving,
after filtration and concentration in vacuo, the desired product 13 (2.6 g,

5.9 mmol, 90%) as amorphous solid (mass: [M*-('Bu)] = 386; RT 3.29 min,
HPLC method 1_100_2). it is reacted further without further purification.

d. Preparation of 7-bromo-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione (14)

Analogously to Example 1.e., starting material 13 (2.2 g, 4.9 mmol), 50 m} of
glacial acetic acid and 50 ml of 4N HCL in methanol give, after purification on
the preparative HPLC (method 1_10_10_50), the desired product 14 (200 mg,
0.65 mmol, 13%) as amorphous solid {(mass [M+] = 312; RT 1.73 min, HPLC
method 1_100_2).

e. Preparation of 7-bromo-2-(3,3-dimethylbutyryl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione (15)

Analogously to Example 1.f., starting material 14 (200 mg, 0.6 mmol), 3,3-
dimethylbutyric acid 9 (0.1 ml, 0.6 mmol), 106 mg of HOBT hydrate

(0.8 mmol), 148 mg (0.8 mmol) of DAPECI in 2 mi of DMF give the desired
product 15 (230 mg, 66% yield, 75% content) as pink amorphous solid, which
is reacted further without further purification (mass: [M+] = 409; RT 2.87 min,
HPLC method 1_100 2).

f.  Preparation of 7-(3-chlorophenyl)-2-(3,3-dimethylbutyryi)-1,3,4,11a-tetra-
hydro-2H,10H-2,4a,10-triazadibenzofa,d]cycloheptene-5,11-dione (17)



11101 0 "A74" 7-(4-Chlor ophenyl) - 24( S) - 2- hydr oxy- 3-methyl- D; 3.01

d| benzo[a d] cycl ohept ene-5, 11-di one or---\ Ci 10 I-{ 1-1

"A75"  7-(4-Chl orophenyl) 2-(3Him daz@l €-4-car bonyl) D, 2.51
1,3,4,11a-tetrahydro-21-1, 10H 2, 4a, 10-tri aza-
di benzo[ a, d] cycl ohept ene- 5, 11- di one CIN _--zi 401/ Th \ NH O

N HO Analogously to Example 1.a., 230 mg (0.6 mmol) of starting material 15,

100 mg (0.6 mmoil) of starting material 16, and 166 mg (2 mmol) of sodium
hydrogencarbonate in 10 ml of water and 10 ml of ethylene glycol dimethyl
ether with 0.5 g (0.4 mmol) of tetrakis(triphenylphosphine)palladium(0) give
the desired product 17 after purification via preparative HPLC (method
25_50_10) as colourless, crystalline solid (12.5 mg, 0.3 mmol, 5% yield; mass:
[M™)] = 440; RT 3.25 min, HPLC method 1_100_2).

10 Example 3

A
: §

Preparation of 1-[7-(2-fluorophenyl)-3,4,5,10,11,11a-hexahydro-1H-2,4a,10-

triazadibenzo[a,d]cyclohepten-2-yl]-3,3-dimethylbutan-1-one ("25") and 2-(3,3-
15 dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,5,10,11a-hexahydro-2H-2 4a,10-

triazadibenzola,d]cyclohepten-11-one ("26")

9 //\ NH,
a | LAH
22
% E e E [ wH

> LU X . SN
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"A76" C .0 * 7-(4-Chlorophenyl)-2-(2-pyridin-3-ylthiazole-4-

car bonyl g tetrahydro-2H, 10K 2, 4a, 10- T/EP2016/0036
triazadib g&)%v[lfl ﬂk%cycl ohept ene-5, 11-di %rée D, 2.97 g E\ RI}

2N1 i(1(12 0 O "A7T"
7- (4-Chl oro-2-fl uorophenyl)-2-((R) -2-hydroxy-3- D; 3.51
met hyl butyryl)-1, 3, 4, 11a-t et rahydr o- 2H, 10H- 2, 4a, 10-

E%gfadi bengg[ aP%Baﬁé%ﬂ%‘?%&nﬁﬁo%o%piég}lﬂQ%Aﬁﬁ(?, 13 h%(;(ahydrlo—2H-321,Qa,'i|8_
triazadibenzo[a,d]cyclohepten-11-one (23) and 7-(2-fluorophenyl)-

1,2,3,4,5,10,11,11a-octahydro-2 4a,10-triazadibenzofa,d]cycloheptene (24)

450 mg (1.2 mmol) of 7-(2-fluorophenyl)-5,11-dioxo-1,2,3,4,5,10,11,11a-octa-
hydro-4a,10-diaza-2-azoniadibenzo[a,d]cycloheptene hydrochioride (com-
pound 21, which can be prepared analogously to Example 1 or 2) are dis-
solved in 30 ml of THF. Under a nitrogen atmosphere, 190 mg (5 mmol) of
10 lithium aluminium hydride (LAH, compound 9) are added in portions at 0°C
S with stirring. After 30 min, the mixture is warmed to 70°C. After two hours, the
- mixture is re-cooled to room temperature, ice-water is added in portions, the
greasy residue is filtered off through kieselguhr with suction and rinsed with
15 ethyl acetate. The combined organic phases are dried over sodium sulfate,
filtered and evaporated to dryness, giving 174 mg of a mixture of the desired
compounds 23 and 24, which are reacted in the next step without further puri-
fication (masses: [M+] = 298 and 312; RT 1.37 min, HPLC-MS method E).
20
b.  Synthesis of 1-[7-(2-fluorophenyl)-3,4,5,10,11,11a-hexahydro-1H-
2,4a,10-triazadibenzo[a,d]cyclohepten-2-yl]-3,3-dimethylbutan-1-one (25) and
2-(3,3-dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,5,10,11a-hexahydro-2H-
2,4a,10-triazadibenzo[a,d]cyclohepten-11-one (26)

25

170 mg (about 0.6 mmol) of a mixture of compounds 23 and 24 and 67 mg
(0.6 mmol) of dimethylbutyric acid (compound 9) are dissolved in 2 ml of DMF
and 134 mg (0.7 mmol) of DAPEC! and 92 mg (0.6 mmol) of HOBT are sub-

30 sequently added. The mixture is stirred at RT for 3 h. The reaction mixture is
subsequently evaporated, and the residue is purified via preparative HPLC
(method: 20_40 _10).

Combination of the associated fractions and evaporation in vacuo gives the

3

35 desired products:



7-(2,4-D chl orophenyl)-2-(3, 3-di net hyl butyryl)- D; 3.43

1, 3, 4, 118.“1@[]’1%{)@69)- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene-5, 11-di one ﬁ%o Cl /\ ire N/
c 10 "H NWVR (500 MHz, DMSO-d6) 6 [PPiM™ 10.68 and 10.62(2 x s, 1H),

7.84 - 7.80 (m 1H), 7.77 (d, J = 2.1, 1H), 7.64 (ddd, J = 8.3, 3.7,
2.3, 1H), 7.57 - 7.52 (m 1H), 7.48 (dd, J = 8.3, 4.8, 1H), 7.24 (d,

= 8.4, 1Hy; i und: . B39 308 BT 42X
m 2r) o gy g8 183 ol G198l of Corefoynd 28gRe: aPs 3gg: RTA T
(2 x 2H) mig, BELCgmethed 14100_Zrpeed)l (g, J =914. 5) together 2 H,

. d 1. 2 : t r.mxture), " " _
7 (2 ot or 039 mgﬁfi@%%n?é%%%yf%omn?mf{g@ﬁ“ {(mess: gy = 410; RT 2.95
b 1)-1, 3:id, r a, 10-
r1 2k benapa g R e e 1 1o
H NMR (500 MHz, DMSO-ds) & [ppm] 10.47 (m, 1H), 7.66 — 7.50 (m, 3H),

7.43 (m, 1H), 7.36 — 7.27 (m, 2H), 7.19 (d, J = 8.5, 1H), 4.40 — 1.93 (m, 11H),

0.95 (d, J = 6.6, 9H) [rotamer mixture].

10 Example 4

™

Preparation of 7-(4-chloro-2-fluorophenyl)-2-(3,3-dimethylbutyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a, 10-triazadibenzo[a,d]cycloheptene-5,11-dione (28)
15

20 8

100 mg (0.3 mmol) of compound 8 (prepared analogously to Example 1, a. —
e.) and 28 mg (0.3 mmol) of 3,3-dimethylbutyraldehyde (27) are initially intro-
duced in 2 ml of dichloroethane and 1 ml of THF, and 17 mg (0.3 mmol) of

30 acetic acid are added. The solution is then stirred at room temperature for 2 h.
107 mg (0.5 mmol) of sodium triacetoxyborohydride are then added, and the
mixture is stirred for a further 14 h. Saturated sodium hydrogencarbonate
solution is added to the batch, which is then extracted 2x with ethyl acetate

35 and dried over sodium sulfate and filtered. The filtrate is evaporated to dry-
ness and filtered through a silica gel with ethyl acetate, giving the desired



a o/ \ 7 * " A80"

(9)-2-((S hiiQss3. 3- di met hyl but yryl) - 7- (4-chl or o- T/EP2010/003661
phenyl) - 1%@240%1 %?i’t rahydro- 2H, 10H- 2, 4a, 10-tri aza- PCT/EP20

di benzo[ a, d] cycl ohept ene-5, 11-dione ' -§02.58 C 0, \N/ 11.
"AB1" Cl iii (S)-7-(4-Chlorophenyl)-2-((S)-1-piperidin-4-yl-
pyrrolidi ne-2-carbonylyl, 3,4, 11a-tetrahydro-2H, 10H

2,4a,10-tri %m&%ﬂ[aay@ccgf:é%e(%%‘&&’l ]hjﬁf*ndoii)?r(]r%asHs: [Bi+]2=' 3‘?4; R’{'\Z.&S/

min, HPLC method 1_100_2_ Speed).

Example 5

Preparation of 7-(4-chlorophenyl)-2-(3,3-dimethylbutyryl)-10-methyl-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triazadibenzo[a,d]cycioheptene-5,11-dione ("31")

10 0

y
)
I
]
v

15

100 mg of compound 29 (0.2 mmol, prepared analogously to Example 1, a. —
f.) are dissolved in 10 ml of THF and stirred under a nitrogen atmosphere for a
few minutes. The mixture is then cooled to 0°C, and 6.5 mg (0.3 mmol) of
20 sodium hydride (as 60% suspension in paraffin oil) are added. Stirring is con-

tinued, and the mixture is warmed to room temperature. After 30 minutes, a
clear solution forms. This is re-cooled to 0°C, and 28 mg of methyl iodide are
added. The mixture is again warmed to room temperature and stirred for a

% 25 further 14 h.

The solvent is then removed in vacuo, and the residue is diluted in ethyl ace-

tate. The mixture is washed with water and saturated sodium chioride solution.

The mixture is dried over sodium sulfate, filtered, and the solvent is removed.

The yellow solid residue which remains (130 mg) is purified via preparative

HPLC (method 25_50_10), giving the desired product 31 as white solid

(30 mg, 0.06 mmol, 28% yield; mass: [M+] = 454: RT 3.42 min, HPLC method

1.100_2);

"H NMR (600 MHz, DMSO-ds) & [ppm] 7.99 —7.92 (m, 2H), 7.79 -~ 7.73 (m,

35 2H), 7.57 = 7.51 (m, 3H), 4.32 (m, 1H), 4.23 ~ 4.08 and 3.98 — 3.89 (2 x m,

30



100 "A82" di 7-(2,3-Difluoro-4-nmnethyl phenyl)-2-(3, 3-di nmet hyl -

but yry1) - Wb3ed1/doksedt et r ahydr o- 2H, 10H- 2, 4a, 10- PCT/EP2010/003661
triazadi benzo[ a, d] cycl ohept ene- 5, 11-di_%qe_ 00 D 3.29 I\ 7 1
N--4, HL.) - 113 - "A83"

2-(3,3-Dinethyl butyryl)-7-(2-fluoro-5-trifluoronethyl -

phenyl)-1, 3, 4, 11a-t etrahydr o- 2H, 10H- 2, 4a, 10- Thio, A
triazadi benzef)a cy Ig@hﬁﬁ)t - J tho
ip, "A84" QP{)g%d’g D|gmat y|%ﬂf3§%§m qgg?lﬁl‘gro?sﬁét p‘r?ﬁorﬁﬁes y‘_() D;
3.4 phenyl -2.18 (m, 2t ﬂ@tdrammﬂ)o 2H, 10H—2 4a, 10-

triazadi benzo[ a, d] cycl ohept ene-5, 11- di one

. Example 6
Preparation of 7-(4-chlorophenyl)-10-ethyl-2-((S)-2-hydroxy-3,3-dimethyl-
butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triazadibenzola,d]cycloheptene-
5,11-dione (37)

10

L

"~ & m«
15 )L >

20 o/ One HO

f{f ﬁ

AT
£
%, P

25
a. Preparation of 1-tert-butyl 3-methyl 4-(4'-chloro-4-ethytaminobiphenyl-3-
carbonyl)piperazine-1,3-dicarboxylate (34)
200 mg (0.4 mmol) of compound 32 (prepared analogously to Example 1 a. —
30 d.) are dissolved in 10 ml of dichloroethane and stirred under a nitrogen

atmosphere. 18 mg of acetaldehyde (33) and one drop of acetic acid are then
added. After 5 minutes, 148 mg (0.7 mmol) of sodium triacetoxyborohydride
are added to the yellow reaction mixture, and the reaction is stirred further

35 overnight at room temperature.



/\ FF 7 110 N -1 "A85"

7- (5- Chl on® 2nihbasgsophenyl ) - 2- (3, 3-di met hyl butyryl) - D; pd1aP2010/003661
1, 3,4,1la-tetrahydro-2H, 104 2, 4a, 10-trigza-

di benzo[ a, d] cycl ohept ene-5, 11-di one “0 / " A86"

2-(3,3-Di nethyl butyryl)-7-(2, 4-di met hyl phenyl)- D; 3.32

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, diTeceabith fliguRs klwasEtewith vidler and saturated sodium chloride

solution, dried over sodium sulfate and filtered. The filtrate is evaporated in
vacuo, and the residue is purified via preparative HPLC (method 40_70_10),
thus giving the desired product 34 as brown solid (70 mg, 0.13 mmol, 31%

5
yield; mass: [M+ without BOC] = 402; RT 4.09 min, HPLC method 1_100_2).
b.  Preparation of 7-(4-chlorophenyl)-10-ethyl-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione (35)
10 60 mg of compound 34 (0.1 mmol) and 35 ml of acetic acid in a flask with
£ refiux condenser is stirred at 110°C for 3 h and then cooled. 25 m! of HCl in

methanol are then added at room temperature, and the reaction is stirred for a

further 1.25 h.
15 Water is added, and the pH is adjusted to 9 using 2N NaOH. The mixture is
extracted with dichloromethane. The combined organic phases are washed
with water and saturated sodium chloride solution, dried over sodium sulfate,
filtered and evaporated. The resultant yellow solid 35 (40 mg, 0.094 mmol,
79% yield) is reacted further without further purification. (Mass: [M+] = 470: RT
2.57 min, HPLC method 1_100_2).

20

¢.  Preparation of 7-(4-chlorophenyl)-10-ethyl-2-((S)-2-hydroxy-3,3-dimethyl-
¢ butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triazadibenzo]a,d]cycloheptene-
T2 5 11dione (37)
Compounds 35 (40 mg, 0.09 mmol}, 36 (15 mg, 0.09 mmol) and 4-methyl-
morpholine (10 mg, 0.1 mmol) are dissolved in 2 ml of DMF in a flask. 25 mg
(0.1 mmol) of EDCI and 20 mg (0.1 mmol) of HOBT are then added, and the
30 reaction mixture is stirred at room temperature for 14 h. The yellow reaction
mixture is diluted with ethyl acetate, and water is added. The organic phase is
separated off, washed with water and saturated sodium chloride solution, -
dried over sodium sulfate, filtered and evaporated. The resultant yellow resi-

35 due (26 mg) is purified via preparative HPLC (method 25_50_10), giving the



410 / - 114 - OA87"

2-(3,3-Di o y1)-7-(3-trifluoronethyl phenyl) - 1
1,3 4, 11aﬁ?%£tb¥gﬁ&cgiro 2H, 10M 2, 4a, 10-tri aza- PCT/EP2010/00366

di benzo[ a, d] cycl oheptene 5,11-di one 0093~ 3.31 ./ FE 10 " A88"
7-(2,3-Di fluorophenyl)-2-(3, 3-di net hyl butyryl)-
1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10-tri aza-

g benzol, YL Reel A Tog oS BSaAMD Ry a0 T 550

1, 3, 4, 11a- t et3GhylriePRE, rhettod, #andt0-Ari aza-
di benzo[ a, d] cycl oheptene-5,11-dione F D; 3.11 1117 " A90"

The following is obtained analogously

7-{(4-chlorophenyl)-10-ethyl-2-((8)-2-hydroxy-3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione ("A57")

10 )

“ ) NFI\NM
& J/ZOJ :

OH

15
HPLC method D; RT 3.33 min;
'H NMR (500 MHz, DMSO-dg) & [ppm] 10.53 (s, 1H), 7.95 (s, 1H), 7.85 (dd,
J=8.4,623, 1H), 7.72 (s, 2H), 7.53 (d, J = 8.5, 2H), 7.26 (m, 1H), 4.57 — 2.73
20 (m, 13H), 1.568 — 1.32 (m, 8H).

Example 7
i‘iw ; - Preparation of the enantiomers (S)- and (R)-7-(4-chlorophenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione ("19"
and "20™)
30

35



2-(3,3-Di net hyl butyryl)-7-(3, 4-di et hyl pheny1l) -

1, 3, 4, lla“t(ﬁjmﬂbmggg)- 2H, 10H 2, 4a, 10-tr i aza- PCT/EP2010/003661

di benzo[ a, d] cycl ohept ene-5, 11-dione 00 D; 3.33 ./ - 115 - "A91"

7-(2,4-D fluorophenyl)-2-(3, 3-di met hyllbutyryl) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-triaza- D; 3.15 dibenz

o[a, d] cycl ohept ene-5, 11- di one 00 40 s /\N/ e ElO
"A92" 2-(3,3-Dinethyl butyryl)-7-(2,4,5-trif{l uorophenyl)- D; 3.19

1, 3,4, 11la-tetrahydro- 2H, 10H 2, 4a, 10- th{u{

di benzo[ a, d] cycl ohept ene-5 Q one

Chiral r\NH Chiral  Q //\NH

About 145 mg of substance 18 are dissolved in 25 ml of methanol / 2m| of

10

diethylamine / 10ml of acetonitrile in an ultrasound bath and separated on a
15 preparative SFC over a 3x25cm 5um Chiralpak AS-H column with 80mt of

CO, / 20 ml of MeOH + 5% of diethylamine.

Combination of identical fractions and evaporation gave the (S)-enantiomer

(19, 65mg, 0.19 mmol, 456%) and the (R)-enantiomer (20, 86 mg, 0.25 mmol),
20 in each case in enantiomerically pure form. These can be reacted further

analogously to compound 8.

Example 8

25
Preparation of (R)-7-(4-chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-2H, 10H-

2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione ({(R)-8)
and 7-(4-chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzofa,d]cycloheptene-5,11-dione ({S)-8)
30

35



4111 110 \N _..i " A93" _ o

7- (4- Chl o ZonibasdEophenyl) - 2- ((R) - 1- pi peridin-4- D) 2. 281/EP2010/003661
yl pyrrolidine-2-carbonyl)-173, 4, 11a-tetrahydro- .

2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 5,11-di one
ao/----- \ 110 0 "A94"

7- (4-Chl or o- 3-fl uorophenyl)-2-(3, 3-di net hyl butyryl)- D; 3.29

1, 3,4, 11a-tetrahydro- ZHi?—FZ 4t Or trlaza-

O
c
di benzo[ a, d] cycl ohe di one //\NJL /%
2z
(R)-5 (8)-5

Chiral

O 8] 0] ¢}
5
. Chiral
Chiral
F 0 N//\ N F Q Nf\ N
Ci Ci T
o (S~ S~ 1
N O N O
{
' (R)-8 {S)-8

15 a. Synthesis of (R)-7-(4-chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-
2H,10H-2 4a,10-triazadibenzola,d]cycloheptene-5,11-dione ((R)-8)
Analogously to Example 1, a.-e., merely with compound 5 being replaced
by enantiomerically pure (R)-5, giving the desired compound (R)-8 in
enantiomerically pure form (mass: [M+] = 360; RT 2.45 min, HPLC method

20
1_100_2 = method D).
b.  Synthesis of (S)-7-(4-chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-
{ 2H,10H-2,4a,10-triazadibenzo{a,d]cycloheptene-5,11-dione {(S)-8)
25 Analogously to Example 1, a.-e., merely with compound § being replaced by
enantiomerically pure (8)-5, giving the desired compound (S)-8 in enantio-
merically pure form (mass: [M+] = 397; RT 2.44 min, HPLC method 1100 2
= method D).
30
Example 9

Preparation of benzy! 7-(4-chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-hexa-
hydro-1H-2 4a,1 0-triazadibenzo[a,d]cycloheptene-2-carboxylate (40)

35



/NO 7 C 1-{0 - 116 - "A95"

7-(4-Chlo phenyl)-243-(1- et hyl - 1H 03661
pyrazol - W%lifg%lg%dr)]yl] 1, 3,4, 11la-tetrahydro-2H, 104 ?CT{EPZOIOIOH .
2, 4a, 10- tr| azadi benzo[ a, d] cycl ohept ene-8§11-dione 0 FOr--"" Naii ip

D, 2.92 "A96" (R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-2-hydroxy-3, 3-
D, 3.16 dinethylbutyryl)-1,3,4,1la-tetrahydro-2H, 10H

2,4a,10-tri azadi benzo[ a, d] cycl ohe tene-5, 11-di one i Cl FOO /\

al N / OHo 1H NWMR (500 Dﬁg\g@ 5 [ppm 10.70 and 10.60(2 x s,

1H), 7.93 (d, N/f
+
HO 39

Cl

15 0.1 ml (0.5 mmol) of benzyl alcohol 39 and 79 mg (0.5 mmol) of carbonyl-
diimidazole are dissolved in 2 ml of anhydrous DMF and stirred at room tem-
perature for 2 h. A solution of 166 mg (0.5 mmol) of compound 38 in 2 ml of
anhydrous DMF is then added, and the resultant solution is stirred at room
20 temperature for 4 days. The yellow reaction solution is then diluted with ethy!
acetate and washed twice with water and once with saturated NaCl solution.
The organic phase is subsequently dried over Na;SO,, filtered and evaporated
in vacuo, leaving a yellow powder. This is purified via preparative HPLC
(method HPLC 25_50_10), thus giving the desired product 40 as yellow solid
(19 mg, 0.04 mmol, 8% yield; mass: [M+] = 476: RT 3.46 min, HPLC method
1_100_2 = method D).

iy

Example 10

30
Preparation of (R)-7-(4-chloro-2-fluorophenyl)-2-(imidazole-1-carbonyi)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-5,11-
dione (41)

35



, 7.65 - 7.54 (m 2H), 7.41 (dd, J

6.3, 1H), 7.74 (d, J = 8.4, 1
J = .g, 5.4, 1H), 4.58 (dd 5&{@1@6}0@03661
2

.3, L. Woﬂdﬂ/eﬂﬁgss»% (dd, 8

1H) 4 - 3.74 (m 5H), 3.65 - 3.41 (m 3H),

16. 9 9H) A97 (R -7-(4-Chloro-2-flua 7’o'phenyl)-243 (1 met hyl-1H F;
5.25 pyrazol -4-yl)propionyl]-1, 3,4, 11a-tetrahydro-2H, 10H

2,4a, 104ri azadi benzo[ a, d] cycl ohept ene-5, 11-di one Or\N d N
"A98" (S)-7-(4-Chloro-2-fluorophenyl)-243-(l-nethyl-1H F; 9.23,

pyrazol - 4- yppr opi on 4ﬂa et rahydr o- 2H, 10H-
2, 4a, 10tr|azad|be a, dhcxcl ohept ene-5, 11- dion;e 017/-/\N’gb*
#  "A99" T '

N @
o ool

5

199 mg (0.5 mmol) of compound (R)-8 are dissolved in 10 ml of dichioro-
10 methane, and 81 mg (0.5 mmol) of carbonyldiimidazole and 69 ul (0.5 mmol)

of triethylamine are added. The mixture is stirred overnight at room tempera-

Lt
&
5

ture. The solution is then evaporated to dryness, and the residue is purified via
preparative HPLC (method 25_50_10), thus giving the desired product 41 as

15 yellowish solid (61 mg, yield 27%, mass: [M+] = 454: RT 2.86 min, HPLC
method 1_100_2 = method D).

Example 11

20 .
Preparation of 4'-chloro-4-({(R)-4-[(S)-3,3-dimethyl-2-(piperidin-4-ylamino)-

butyryl]piperazine-2-carbonyl}amino)-2'-fluorobiphenyl-3-carboxylic acid
(47) and (R)-7-(4-chloro-2-fluorophenyl)-2-[(S)-3,3-dimethyl-2-(piperidin-4-
é ylamino)butyryl]-1,3,4,11a-tetrahydro-2H, 10H-2,4a,10-triazadibenzo[a,d]-
~' 25 cycloheptene-5,11-dione (48)

30

35



21,.{ 0 EH NMR (500 Mz, DMBO-c16) 6 [Prj 10. 82 (d, Jr 13.9) and
10. 67 (d, - ogether 1 H, 9.67 - 9.39 (br. 0
(m 1H), %‘fb?%m(ﬁ”d@%gt: 6.3, 1H), 7.64 - 7.54 (m 2H) HEST%%?’OO%?G%
1H), 7.30 - 7.22 (m 1H), 4.86 - 4.59-@8%- 1H), 4.52 - 4.36 (m 2H),
4.16 - 3.88 (m 4H), 3.85 - 3.56 (m 4H), 3.54 - 3.29 (m 3H), 3.20
(s, 1H), 3.02 - 2.72 (m 2H), 2.39- 1.58 (m 6H), "AL00"

(R -7-(4-Chloro-2-fluorophenyl)-2-(3,3-dinethyls D, 3.35
butyryl)-1, 3,4, 11a-tetrahydro- 2H, 10H—2,4%

tri azadi benzo[ a, d] cycl oheptgne- di one Cl/\ [l di

110 N-1\11 HO 1H DNWR (40M|'\€41 O cl6) 6 [PPJTI] 10. 61 and 10. 56

(2 x s, 1H), of. J = 1/4, 770 W,759-747
(m 2H, 7.397 . 2.0, . 7 1% g5 1H, 4.25 (dt,
J= 1653, 4.8, 1H==4 17 mozH) 3—90—3—7—8—irr) and 3.70 (dd,
J = 14.2, 4.8) togﬁ%)hqr 632 3.38 (m 2H), 2.28 (q, J = 14.8,
1H), 2.20 - 2.05 (M’ 3H), 0.94 and 0.94 (2 x s, - 118 - 9H) "AL01"

o wNH;

10 =0

156
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(R-7-(2,3-Difluoro 4 D, 2.28

met hyl Pheqd dn godgsed - 1- pi peridin-4-yl pyrrolidine-2-carBampbygibinozes
3,4, 11a- tetrahydro-2H , 10H 2, 4a, 10-tri aza-

d| benzo[ a, d] cycl oheptene 5, 11- di one a- 99110 aNN/  01P?2HO
"Al102" (R)-7- (4 Chl or o- 3-f 1l uorophenyl)-2-((S)- 1- pi peri di n-4-
yl pyrrolidine-2-carbonyl)-1, 3,4, 11a-tetrahydro-

2H, 10K 2, 4a 10 Ih?r@gs! Qﬁ%\%ﬁﬁrjé(é%’ql[ﬂ%gggg rE?ﬂorg 12- ﬁ&or%'p?n@ﬁyﬁ 5, Pl d?ox%l

el/ \:

7- (2-Chl oroﬁhﬁEﬁMD)W,Ma r&—xdhgrﬁntdﬂyﬂ—lmmaﬂXDlt}lazédlﬁeﬂzo[a d]eycloheptene-2-car-
1lla-tetrahydro-2H, 10H 2, 4a, 10-t

di benzo[ a, d ewﬂgk%Str@%@mrqml}ﬁ%lh@ﬂ@t%(@) 3.2 110//\N 110

5 Starting material (R)-8 (198 mg, 0.5 mmol) is initially introduced in 10 ml of
dichloromethane, DIPEA (0.1 ml, 0.5 mmol) and subsequently 96 mg
(0.5 mmol) of DAPECI and 76 mg (0.5 mmol) of HOBT hydrate and starting
material 42 (116 mg, 0.5 mmol) are added to the resultant solution, and the
reaction mixture is stirred at room temperature. After 8 h, the organic reaction

10 mixture is washed twice with water and dried over sodium sulfate, filtered, and

£ the filtrate is evaporated to dryness (R1), thus giving the desired product 43

| (260 mg, 0.45 mmol, 91% yield, mass: [M+ without Boc] = 473; HPLC method
D, RT = 3.55 min) as solid, which is reacted further without further purification.
15

b.  Synthesis of (8)-1-[(R)-7-(4-chloro-2-flucrophenyl)-5,11-dioxo-

3,4,5,10,11,11a-hexahydro-1H-2 4a,10-triazadibenzofa,d]cycloheptene-2-

carbonyl]-2,2-dimethylpropylammonium (44)

20 260 mg (0.5 mmol) of compound 43 are dissolved in 10 ml of 4N HCL in
dioxane and stirred at room temperature for 2 h. The reaction mixture is
subsequently evaporated to dryness, and the solid residue is triturated with
acetonitrile. The resultant crystais are filtered off with suction and rinsed

{ with a little acetonitrile, thus isolating the desired product 44 (105 mg,

© % 0.2 mmol, 45% yield, HPLC method D, RT = 2.57 min), which is reacted in

the next step without further purification.

¢.  Synthesis of tert-butyl 4-{(S)-1-[(R)-7-(4-chloro-2-fluorophenyl)-5,11-
30 dioxo-3,4,5,10,11,11a-hexahydro-1H-2 4a, 1 O-triazadibenzo[a,d]cyclo-
heptene-2-carbonyl]-2,2-dimethylpropylaminolpiperidine-1-carboxylate (46)
Compound 44 (105 mg, 0.2 mmol) and 1-Boc-4-piperidone 45 (50 mg,
0.3 mmol) are dissolved in a mixture of 10 ml of 1,2-dichloroethane and
35 2 ml of dioxane and stirred at room temperature for 2 h. 108 mg (0.5 mmol)
of sodium triacetoxyborohydride are then added in 2 portions, and the



"Al104" 7-(3, 4-0ichl orophenyl)-2-(3, 3-dinethyl butyryl)- 1, 3, 4,

1la-t et r awy£hi§/8ps26d1 10H- 2, 4a, 10-tri aza- CT/E 23]0/99366
di benzo[a d] cycl ohept ene-5, 11-di one D 43 - 119 - 8 NN

o/ 0 "AL05" 2-(3, 3-Dinethyl butyryl) “p-tolyl-1 13, 4, 11a- _
tetrahydro- 2H, 10H 2, 4a, 10-t haza- di benzo[ a, cl i cycl ohept ene-5, 11-di one
|: 1.74 [/ \N/ H "AL06" 7-(4-Chlorophenyl)-2-(1

PPt SRR A i bt Rl S o

4. "AL07" rated4oCnymesspledythe 18sidae ds punfdchyiaghe erépknatvd HELA aBpa-
ratus (method 5_70_10). Combination and evaporation of the correspond-
ing fractions isolates the desired product 46 (73 mg, 0.11 mmol, 44% vyield,
mass: [M+] = 656; HPLC method D, RT = 2.83 min) as colourless solid.

d.  Synthesis of 4'-chloro-4-({(R)-4-[(S)-3,3-dimethyl-2-(piperidin-4-yl-
amino)butyryllpiperazine-2-carbonyl}amino)-2'-fluorobiphenyl-3-carboxylic
10 acid (47) and (R)-7-(4-chloro-2-fluorophenyl)-2-[(S)-3,3-dimethyl-2-(piperi-
{} din-4-ylamino)butyryl]-1,3,4,11a-tetrahydro-2H, 10H-2,4a, 10-triazadibenzo-
[a.d]cycloheptene-5,11-dione (48)
73 mg (0.1 mmol) of compound 46 are dissolved in 30 ml of 2N HCL and
15 stirred at room temperature for 2 h. The reaction mixture is subsequently
evaporated to dryness, and the solid residue is triturated with acetonitrile. The
resultant crystals are filtered off with suction and rinsed with a little acetonitrile.
The crystals are purified again via the preparative HPLC apparatus {method
1_60_10), thus isolating the products 47 (10.5 mg, 0.018 mmol, 16% yield,

20
mass: [M+] = 574; HPLC method D, RT = 2.55 min) and 48 (24.8 mg,
0.045 mmol, 40% yield, mass: [M+] = 556; HPLC method D, RT = 2.40 min).

'S Example 12

Preparation of (R)-7-(4-chloro-2-fluorophenyl)-2-phenylmethanesulfonyl-
1,3,4,11a-tetrahydro-2H,10H-2,4a,1 0-triazadibenzo[a,d]cycloheptene-5,11-
dione (50)

30

35



carbonyl)-1, 3, 4, 11a-t etrahydro- 2H, 10H 2, 4a, 10-

tr| azadi ben;'.g{ @O%gycl ohept ene-5, 11-dione C100 /\N 0/ IPCZ%P% Wovsse
"A108" 2-(3,3-Dinethylbutyryl)-7-(1- m%thyl 11-1-pyrazo -y 9

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tTI _

di benzo[ a, d1lcycl ohept ene- 5, 11 di one b 279 - 120 - \ O I VAN /
"A109" 7-(4-Chl orophenyl)-2-(2, 2-di net hyl propi ony1) -
1,3,4,11a-tetrahydro-2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11- di oge c[em \N/ D / 40
‘& -
O
5 Cl
(R)-8 49
0 N— S’;

100 mg (0.3 mmol) of (R)-8 are dissolved in 5 ml of dichloromethane. 81 mg

1 (0.4 mmol) of phenylmethanesulfonyl chloride and 80 pl of triethylamine
(0.6 mmol) are subsequently added. The mixture is stirred at room tempera-
ture for 2.5 h. The reaction solution is then washed with dilute HCI and water,
dried over sodium sulfate and evaporated to dryness. The residue is purified
20

via preparative HPLC (method 25_50_10_50m|_empfind_o_equi.M), thus
giving 8 mg (0.016 mmol, 6% vyield) of the desired product 50 (mass: [M+] =
513; HPLC method D, RT = 3.46 min);

'H NMR (400 MHz, DMSO-dg} d [ppm] 10.71 (s, 1H), 7.98 — 7.88 (m, 1H),
25 7.78 =771 (m, 1H), 7.62 (t, /= 8.6, 1H), 7.57 (dd, J = 10.8, 2.1, 1H), 7.42
(dd, J=7.4, 1.8, 3H), 7.36 — 7.30 (m, 3H), 7.25 (d, J= 8.5, 1H), 4.53 (q, J =
13.7, 2H), 4.32 - 4.19 (m, 2H), 3.96 (dd, J = 13.7, 5.0, 1H), 3.51 — 3.22 (m,
2H), 3.22 - 3.11 (m, 2H).

30
Example 13
Preparation of 7-(4-chlorophenyl)-2-((S)-2-hydroxy-3,3-dimethylbutyryl)-
1,3,4,5,10,11a-hexahydro-2H-2,4a, 10-triazadibenzol[a,d]cyclohepten-11-
35

one (57)



0 "Al110" 7- (4- Chl orophenyl)-2-[1-(pyridi ne-4-carbonyl)- pyrro |

id i ne-2wepiohifueydd - 113, 4, 11a-tetrahyd 2, 4a PCT/EP2010/003661
, 10-tri azadi benzo[ a, d] cycl oheptene 5, 1%9 Cl dr, \ ro-2 H, 10H ione
--- 0H 3.0 0 "Al11" “

N- (4- Chl or ophenyl) -2-[ 7- (4-chl or ophenyl)-5, 11-
di oxo-3, 4,5, 10, 11, 11a- hexahydro- 1H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene- 2- car bonyl | pyrrol i di ne-1- carboxam de, D;
3.33 +3.39 o d . 000, lilt ap.- 1;2 "Al12" Ox 0
7- (4- Chl or ophenyl) - 2 ((R) cycl ohe - ydroxy- Y
acetyl)-1, 3,4, 1lla-t etrg a H, 101- 2 4 , 10- N
triazadi benzo[ a, clig 0 ept @ne 45, ¥I-dvone D; & 14 C. {/\ N
110 r, 0 H E: O
5 Cl N O N
O H 5 Cl O
> 5 7 e
52

i
O
Cl ) O
o Y

N
PN c
HO™ ~OH X 0N — -
_— |
15 53 8
54 -
b 0

20
[ NH
5 _d N
C'
s
& H
Y 56
o
30 N//\NJ@‘/{\
o \_/ N" 7o
57
35

a.  Preparation of 1-tert-butyl 3-methyl 4-(5-chloro-2-nitrobenzyl)piperazine-
1,3-dicarboxylate (52)



"A113"

7- (4-Chl orophenyl)-2-((S)-2-cycl ohexyl-2-hydroxy-

acetyl) - 1na s ddaséet r anydro- 2H, 10H 2, 4a, 10- PCT/EPZ010/003661

triazadi benzo[ a, di cycl ohept ene-5, 11- d_i %1§_CI 0 D 3.29

E
\0 71-cx---)

0 110Hd "Al14"

7- (4- Chl or opheny1) - 24(S) - pyrrol i di ne-2-carbonyl )1, 3, 4, 11a-t et rahydro-
2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene-5, 11-dione Cl - ---- N
H D, 2.45

7- (4- Chl or o- 2-

"5 8i(8.2 mhddh of Bh/é;eilif!?@gdelsz 519;2.0.8,(8,2 mmol) of the amine 5 are

I'uor opheny1

am noet hyl ) pytialyl intiodessd tea burtytd ol 56 M, dfiiehloroethane and 50 mi of THF.

t et r ahydr o-

r-"\N

5
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0'040°R1 5 Gfhictal acelic adid are then added! SN the mixtars s Stried st KT
for about 3 h. 5.5 g (24.6 mmol) of NaB(OAc)s and a further 0.940 ml of acetic
acid are subsequently added, and the mixture is stirred overnight at room
temperature. The batch is stirred with saturated NaHCO5 solution, diluted with
dichloromethane and extracted by shaking. The organic phase is again
washed by shaking with water, the aqueous phase is again extracted by
shaking with DCM. The combined organic phases are dried over Na,SQy, fil-
tered off with suction and evaporated to dryness in vacuo. The 3.5 g of crude
product obtained are dissolved in THF, adsorbed onto Isolute and separated
on silica gel 60 (Flashmaster). The relevant fractions are combined and
evaporated to dryness in a rotary evaporator, thus giving the desired product
52 (1.6 g, 21% vyield) in a purity of 45% (mass: [M+] = 414; HPLC method D,
RT = 3.86 min) as yellow oil, which is reacted further without further purifica-
tion.

b.  Preparation of 1-tert-butyl 3-methyl 4-(4'-chloro-4-nitrobiphenyl-3-yl-
methyl)piperazine-1,3-dicarboxylate (54)

Starting materials 52 (1.6 g, 3.9 mmol), 53 (605 mg, 3.9 mmol), 10 ml of ethyl-
ene glycol dimethyl ether and 5 ml of water are initially introduced in a micro-
wave vial (10 - 20ml} (clear solution), and 1.1 g (13.5 mmol) of sodium hydro-
gencarbonate are then added in portions with stirring (suspension). Nitrogen is
introduced into the suspension by means of a cannula with stirring. 447 mg
(0.3 mmol) of tetrakistriphenylphosphinepalladium are added in a counter-
stream of nitrogen, and the MW vessel is sealed. The reaction mixture is
heated by means of the microwave (140°C, 30 min). The batch is filtered and
rinsed with EA. The filtrate is diluted with EA and water and washed by shak-
ing. The organic phase is again washed with water. The organic phase is
washed with saturated NaCl solution, dried over Na,SQ,, filtered off with suc-

tion and evaporated to dryness in vacuo. This organic residue (2.39, 19%



ci . D 254 - 122 - "All6"

(R) - 2- Acetwd2041/06ks6d! or o- 2-f | uor ophenyl) - 113, 4, 11a- PCT/EP2010/003661
t et rahydro- 2H, 10H 2, 4a, 10-tri aza- di bené}g\[ a, d] cycl ohept ene-%), 1?- d3| one

00 D, 291 Cl411/\ NN )/ 110 ,

117"

(R -7-(4-Chl oro-2-fluorophenyl) - 2- ((S) 1- pi peri din-4-
yl pyrrolidine-2-carbonyl)-113, 4, 11a-tetrahydro-

2H 1042, *actBoldingiaAPRe 2RIk ALEHT MRSES & Missoel mBERE sBvet Gitto

/N0 C

111 NN

10 N---

(R) - 7- ( 4- Chligplote2addanbenipdrehylifiedt pi S)Iicé-g(eleo {Companion). The relevant frac-

met hyl pi per
1, 3,4, 1la-t

igbg@#&%%'@bgbﬁpé@ F%gélness in vacuo, thus giving the

dibenzo[ a, dheyed e RAG4In Blodit R abolt 587 Giss YMelds: fnf 4bb; G

10
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method D, RT = 4.27 min) as yellow, viscous mass, which is reacted further

without further purification.

c.  Preparation of 1-tert-butyl 3-methyl 4-(4-amino-4'-chlorobiphenyl-3-yl-
methyl)piperazine-1,3-dicarboxylate (55)

1.2 g (1.2 mmol) of the starting material 54 are hydrogenated using hydrogen
on a sponge nickel catalyst (1 g) in 20 ml of THF at room temperature for

22 h. 82 ml of hydrogen are taken up in the process. Evaporation of the
reaction solution in vacuo gives the desired product 55 as brown, viscous
mass (1.1 g, 62% purity, mass: [M+] = 460; HPLC method D, RT = 4.03 min).

d.  Preparation of 7-(4-chlorophenyl)-1,3,4,5,10,11a-hexahydro-2H-2,4a,10-
triazadibenzo[a,d]cyclohepten-11-one (56)

Starting material 55 (1.1 g, 1.5 mmol) and 15 ml of acetic acid are introduced
into a 50 ml round-bottomed flask and stirred at 110°C for 2 h (yellow solu-
fion). 10 ml of HC! / isopropanol (5-6 N) are then added in order to cleave off
the BOC group. The mixture is stirred for a further hour, and the yellow solu-
tion is then evaporated to dryness. This residue is stirred with water and EA.
Saturated NaHCG3 solution is then added until pH 8 becomes established.
The phases are then separated. The aqueous phase is extracted by shaking a
further twice with n-butanol. The combined organic phases are dried over
Na,SOy, filtered off with suction and evaporated to dryness in vacuo, giving
the desired product 56 (790 mg, 25% vield, mass: [M+] = 328; HPLC method
D, RT = 2.45 min) as brown solid.



"A119" (R)-2-[(S)-1-(2-Am noethyl)pyrrolidine-2-carbonyl]-7-

(4- chl or owdy fdh yusggphenyl) - 113, 4, 11a-t et r ahydr o- PCT/EP2010/003661
2H, 10H 2, 4a, 10-tri azadi benzo[ a, di cycl olgg tene- 5,11-dione D, 2.29

123 - H2N CI1s7----\ N- HO 1H NWR T "MHz, DMBO-d6) 6 [PPn] 10.73
(br. s, 1H), 8.29 (s, 2H), 7.94 (s, 1H), 7.71 (dd, J= 33.4, 8.0, 1H),
7.66 - 7.46 (m 2H), 7.41 (d, J- 8.3, 1H), 7.26 (dd, J= 8.3, 4.5,

1H), 4.48 -4 18P¢€§ar%k"bn 0‘1170(51 chié"ro@uﬁeﬁml- @EZ%ﬂoxyugl%O&xn(%ﬁlﬁmyryl)

2.96 - 2.59 (m
(R)-7-(4- Chl1fﬁ 621 Iﬁ]afhﬁm@émgfﬂcaﬁlz %68,)1{)1’({;@2&@;bahy@[aoi]cwmaepten 11-one

n-4-yQpyrrolg4d i n e-2-ca rbonyl]-1, 3,4, 1ladetra- hydro-2H
, 10H 2, 4a, 16-#)ri azad i benzo[ a, c1] - cycl oheptene 5,11-d lone D; 251 O

Ca isc , 80mal ofthb"%ta Fhaterial 6 101 0.8 mmol) of the
(R) - 764- Chl oro 2- ?@uoroph)‘eny ?Ag 1-cyc ohex 1“9( )

pyrrol i di nestarting bwigtial-a, 2394m@](é t EtmdhpﬂDd:’EH 15)24ng){1 .@ nGdhol) 2f HOBt
, 10-triazad hk/greaté [n% '5 m]I oYE’)ll\/?f-h Pet %r’gr%ducétjj successuveiy, together with a mag-

netic stirrer bar, into a reaction vessel (2 - 5ml), which is then sealed by
means of a septum and heated by means of microwaves (120°C, 30 min). The
10 batch is diluted with ethyl acetate and water and washed by shaking. The

organic phase is washed again with water and saturated NaCl solution. The

£

organic phase is dried over Na,SO,, filtered off with suction and evaporated to
dryness in vacuo. The residue obtained is dissolved in DMSQO and purified on
15 the preparative HPLC on RP silica gel (method 15_35 10 _50mi_normal_o_-
equi.M). The relevant fractions are combined and evaporated to dryness in
vacuo. After evaporation (110 mg), the contaminated fractions are purified
again on RP silica gel (prep. HPLC, method 15_35_10_50ml|_normal_o_-

equi.M). The relevant fractions are combined, the acetonitrile is distilled off in

20
vacuo, and the aqueous residue is freeze-dried. The desired product 57 is
isolated as colourless solid (39.5 mg, 0.09 mmol, 12% yield, mass: [M+] =
442; HPL.C method D, RT = 3.16 min).
i 25
Example 14
The following compounds are obtained analogously to Example 1
30 Compound Name and/or structure HPLC
No. method;
RT [min]

“"A58" 7-(4-Chloro-2-fluorophenyl)-2-(2-methyl-2-phenyl- D, 3.44
propionyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

- triazadibenzo[a,d]cycloheptene-5,11-dione




a o 0O NON N--4 HO "Al 22"

(R) - 2- (( SiwzoMoRss3- hydroxypropi onyl)-7-(4- PCT/EP2010/003661
chl or o- 2-f | uor ophenyl) - 3,4, 11a-tetrahyd ro- D; 2.45
2H, 10H 2, 4a, 10-tri azad |benzo[a d] cyct o pt ene- 5,11-d I one - 124

- 0 Cl411/\11 N7 H ' H si N4 HOOH ™Al 23"

(R -7-(4-Chl oro-2-fluorophenyl)-2-((S)-1-piperidin-3-
yl pyrrolidi pg=2-tarponyt ) =1, 374, tta=tetrahydro-
2H, 10H 2, 4a} 10-tri azadi
NON N--i HO| D, 2.27|"
(R-2-((S)-R-Am no- 3-
2-fluorophenpyl)-1,3

di one ¢l goO .

5
"A59" 2-((S)-2-Amino-3-methylbutyryl)-7-(4-chloro-2- D; 2.48
fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
10 triazadibenzo[a,d]cycloheptene-5,11-dione
s
!
15
"AB0" 7-(4~-Chloro-2-fluorophenyl)-2-((S)-2-hydroxy-3,3- D; 3.17
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
20

O

9 25 "AB1" 2-((8)-2-Aming-3,3-dimethylbutyryl)-7-(4-chloro-2- D; 2.59
fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzola,d]cycloheptene-5,11-dione

0 cl F o wNH,
7\
N N O

35



2,4a, 10-tri azadi benzo| a, d] cycl ohept ene-5, 11-dione H2N D, 2.45 N\N
ci ipl/ ¥ 20Yi0065640 " Al 25" PCT/EP2010/003661
(S)-7-(4-Chl oro-2-fluorophenyl)-2-(3, 31ggmethyl

butyryl)-1, 3,4, 11a-t et rahydro-2H, 10H 2 10-

triazadi benzo[ a, d] cycl ohept ene-5, 11-dione aFO 0 D; 3.34 HO -
125 - "Al 26" (S)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4-

I l'idi hex ar oyl D T 5. ;
, gHI,Di/BIr-I?Z, 4a 10}2?% az g(%}b?)e-n;o\())[é A | yglrﬁﬁ{hg'[ﬁe(ﬁ)é@r)g &4 ci?jloro 3 9 3349

0 Hkr*, |u "Al 2gfucrophenyl)-1,3,4.11a-tetrahydro-2H, 1OH-2 A4a, 10-
7-(6-Chloropyridin-3-yl 1 1.51
1, 3, 4, 11a-t et r ahydr ¢- 2H )tri%ﬁ—ai-(d%j ;%Eicry?.%%gp énle- g 1-di0h

10 "AB3" (R)-2-((S)-2-Amino-3-methylbutyryl)-7-(4-chloro-2- D; 2.49
fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

Cl F A WHe
N N
15 $ ﬁ/
lﬂf :
N" o

"AB4"  (S)-7-(4-Chloro-2-fluorophenyl)-2-((S)-2-hydroxy-3,3-| D: 3.17
20 dimethylbutyryl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

N s O EM

"AB5" (R)-2—((S)-2—Amino-3,B-dimethylbutyryl)~7’-(4—chIoro- D; 2.59
2-fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-
30 2,4a,10-triazadibenzofa,d]cycloheptene-5,11-dione

35



di benzo[ a, d] cycl ohept ene-5, 11-di one HO NN C 0 "Al 29"

7- (5- Chl owef ol pedaesy- 2- y1) - - (3, 3-di met hyl butyryl)- 1; 1. 881/EpP2010/003661
1,3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10- trl_ééa-
S NN

di benzo[ a, d] cycl ohept ene-5, 11-di one " A130"
2-(3,3-D net hyl butyryl)-7-(4-fluorophenyl)-1,3,4,11a- |; 1.68
t et rahydro-2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d cycl oheptene- 5, I1-di one - 126 -

"ABB" | (S8)-2-((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro- | D; 2.59
2-fluorophenyl)-1,3,4,11a-tetrahydro-2H, 10H-

10 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
"ABT" 7-(4-Chloro-2-fluorophenyl)-2-(3-methyl-3H- D; 2.54
imidazole-4-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
20 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
. N
N
¢l A
N N N
\
O 0
N o
"AB8" 7-(4-Chloro-2-flucrophenyl)-2-((R)-5,5-dimethyl- D; 273

thiazolidine-4-carbonyl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-

30 5,11-dione

35



10 1-10 N Or--N_P "A131"

2- (3, 3- Di nwi suil/oksew y1) - 7- phenyl -1, 3, 4, 11a- PCT/EP2010/003661

t et rahydro- 2H, 10H 2, 4a, 10-tri aza- di benéé)[ a, dlcycl ohept ene-5, 11-di one
HO Nel _ I; 1.67 "Al132" 1\V- - 109~

442- (3, 3-Di net hyl butyryl1)-5,1, 2, 3, 4,5, 10, 11, 11a- oct ahydro- 2, 4a, 10-tri
azadi benzo[ a, d] cycl ohept en-7-yl Thenzoni trile 11-di oxo- HO 1; 1.55
"A133" 2- (3, 3-Dimethytrbutyryl)y-7-triftooronethpgry-1,374, fta-

t et rahydro-2H, 10H 2] 4a, 10-tri aza- di benzo[ a, d] cy ohept ene-{5, 11-di on
HO 1; 1.65 | )---0 FF "

7- (4-Cnhl orophenyl)-10-(2-dineth an1no=:-
(3, 3-di met hyl butyryl) - 15 a- Y
2,4a, 10-tri azadi benzo[ a, d] ¢ ne 1 d|on 1, 1 43

a,fTh .

147

127 -

"AB9" 7-(4-Chloro-2-fluorophenyf)-2-((28,3S)-3-hydroxy- D; 247
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

10
s, Cl
15
"A70" 7-(4-Chloro-2-fluoropheny!)-2-((2S,4R)-4-hydroxy- D; 2.47
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
20
»eQH
25 "AT1" 7-(4-Chlorophenyl)-2-(2-pyridin-4-ylthiazolidine-4- D; 2.48

carbonyi)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzol[a,dlcycloheptene-5,11-dione

S>_C
N
30 NTH:N N/
H
o)

"AT2" 7~(4~ChIorophenyt)—2—(2~triﬂuoromethy]imidaon,2— D; 3.25
35 aJpyridine-3-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione




N N " A135"

7-(4-Chlo Mdesge- (3, 3-di net hyl butyryl)-10-(2- 1; 1. 81 1/EP2010/003661
met hoxyet W?ﬁl %6?54, lla-tetrahydro-2H, 10H 2, 4a, 10-

triazadi benzo[ a, d] cycl ohept ene-5, 11-df dhd- a,7-Tho N-C i SN
"A136" 7-(4-Chl orophenyl)-2-(2,2,2-trifluoroacetyl)- |I; 1.65
1, 3,4, 11a-t et rahydro- 2H, 10H 2, 4a, 10-tri azadi benzo-
[ &, clicycl oheptene-5%,ti-drone SO =
F
N
Cl 0
~—\ F || N \
N N N
; L7
N o
"A73" 7-(4-Chlorophenyl)-2-(2,4-dimethylthiazole-5- D; 3.0
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

10 triazadibenzo[a,d]cycloheptene-5,11-dione

C oy
Cl O
N
w "_N Nﬁ
O
1o N‘Z—J
H O
"AT74" 7-(4-Chlorophenyl}-2-((S)-2-hydroxy-3-methyl- D; 3.01

butyryl)-1,3,4, 11a-tetrahydro-2H,10H-2 4a,10-triaza-

20 dibenzo[a,d]cycloheptene-5,11-dione

O
“ o m 0

"A75" 7-(4-Chlorophenyl)-2-(3H-imidazole-4-carbonyl)- D; 2.51
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

30 l N.ﬁ

N
35 H o




S HO Nt2 ILF cl _
2- ((S) - 2- A nR1/Gos3sdi met hyl but yryl) -7-(4-chloro- 1; 1. 4@cr/EP2010/003661

phenyl)-1, 3, 4, 11a-t et rahydr o- 2H, 10H- 2, 4@310-
T HO

licr

£ H

10

15

0 "A137"

triazadi benzo[ a, d] cycl ohept ene-5, 11-di N/ 101 0 0 M
cl H2N - 128 - "A138"
"A76" 7-(4-Chlorophenyl)-2-(2-pyridin-3-ylthiazole-4- D; 2.97
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
triazadibenzola,d]cycloheptene-5,11-dione
\‘\(“/27—/ {[
"AT7T" 7-(4-Chloro-2-flucrophenyl}-2-((R)-2-hydroxy-3- D; 3.51
methylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
0 O
N N
L
N o
"A78" 7-(2,4-Dichlorophenyl)-2-(3, 3-dimethylbutyryl)- D; 3.43

L,

20

25

30

35

1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d] cycloheptene 5,11-dione

e etac:

"H NMR (500 MHz, DMSO-dg) & [ppm] 10.68 and 10.62 (2xs, 1H), 7.84 -
7.80 (m, 1H), 7.77 (d, J= 2.1, 1H), 7.64 (ddd, /= 8.3, 3.7, 2.3, 1H), 7.57 —
7.52 (m, 1H), 7.48 (dd, J=8.3, 4.8, 1H), 7.24 (d, J = 8.4, 1H), 4.32 (2 x t,
4.8, 1H), 4.24 — 4.04 and 3.96 — 3.87 (2 x m, 2H), 3.84 — 3.74 and 3.67 (2 x
m, 2H), 3.61 - 3.51 and 3.50 — 3.41 (2 x m, 2H), 2.36 (q,
(0, J = 14.5) together 2 H, 1.02 and 1.01 (2 x s, 9 H); (rotamer mixture)

J=14.9)and 2.21

I|A79ll

7-(4-Chloro-3,5-difluorophenyl)-2-(3, 3-dimethyl-
butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

D; 3.42




7- (4- Chl or ophenyl ) -2-((S)-2-net hoxy- 3, 3-di net hyl -

butyryl) - Jvcd2t1/4d8sd €1 r ahydr o- 2H, 10H- 2, 4a, 10- PCTIEP2010/003661

tr| azadi benzogi}a d] cycl ohept ene-5,11-dione HO |; 1.65 Idaf (118 '0c+
.] Co0-6 "A139" - 112 -

3 (4 Chl or ophenyl ) - 8- (3, 3-di net hyl butyry1)-7,8,9,9a- 1;1.63

tetrahydro-6H, 11H 1, 5a, 8, 11-t et raazadi benzo-

1.00.9
1U 1

[ @, d] cycl ohgptene-5710-di oTTe HO N—=; 0
5
"AB0" | (8)-2-((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro- | D; 2.58
phenyl)-1,3,4,11a-tetrahydro-2H, 10H-2 ,4a,10-triaza-
10 dibenzola,d]cycloheptene-5,11-dione
o
QPSS
N
H
"A81" (8)-7-(4-Chlorophenyl)-2-((S)-1-piperidin-4-yi- D; 2.25
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
20 2,4a,10-triazadibenzo[a,d]|cycloheptene-5,11-dione
H
N
Cl Q
N N N
C O —_
25 \ J
H ©O
"AB2" 7-(2,3-Difluoro-4-methylphenyl)-2-(3, 3-dimethyl- D; 3.29
butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
30 triazadibenzola d]cycioheptene-s 11-dione
35




(4_ < "A140" 2-(3,3-Di net hyl butyryl)-7-(4-ethynyl phenyl)- |;1.71

1, 3, 4, llawelﬂ'lﬂfﬂ(}fdég)- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2910/003661
di benzo[ a, d] cycl ohept ene- 5, 11-di one li@ o 0 "Al41
7- (4- Chl or ophenyl)-2-(5,5-di methylthia ?Idl ne-4- 1; 1.45

carbonyl)-1, 3, 4, 11a-t etrahydro- 2H, 10H 2, 4a, 10- _
triazadi benzo[ a, d] cycl ohept ene-5, 11- di one HO N--- S
"AB3" |2-(3,3-Dimethylbutyryl)-7-(2-fluoro-5-trifluoromethyl- | D: 3.34

phenyl}-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

F 0

0

10 "A84" | 2-(3,3-Dimethylbutyryl)-7-(2-fluoro-4-triflucromethyl- D; 3.4
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-

triazadibenzo[a,d]cycioheptene-5,11-dione

P
: 1

F
o)
F M
}_

"AB5" | 7-(5-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)- | D; 3.27
20 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

"ABB" 2-(3,3-Dimethylbutyryl)-7-(2,4-dimethylphenyl)- D; 3.32
1,2,4,11a-tetrahydro-2H,10H-2 44, 10-triaza-

dibenzola,d]cycloheptene-5,11-dione

@]
O
P
N

30

35



)----\ N -N HN, S WD 2011/ 006569PCT/ EP2010/ 003661 - 129

- Exanpl ewtb201Tsséol | owi ng i s obtai ned anal ogously to Examphedozssi

Corrpound No Name and/or structure HPL et hod; RTimril D, 2.79
"A142" 7-Brono-2-(3, 3-di nethyl butyryl)-1,3, 4, 11a-

tetrahydro- 2H, 10H 2, 4a, 10-tri aza- di benzo[ a, d] cycl ohept ene-5, 11- di one

0 Br - Exanple 16 The foll ow ng are obtained anal ogously to
Exampl e 5 Contgmid No-(Nagv®imaehyisutgi UL 3t UdrbQemifiady)RT DT 8131
"Al143" 7-(@A-Chloroj2-fluoro heyqryl ﬁy? g 3-di et hyl butyryl)-

10- ( 2- nor phpl i n- 4- yl et Byt 1] TG’I*’&W@ 40kl 82, 10-triaza-
2H 10K 2, 4a 10- tri agadi bengal .l GYGLRNERIEHSS 17:ddnd 0ne T 272

O
5 o J%
O
el
F N
F H ©
"A88" 7-(2,3-Difluorophenyl)-2-(3,3-dimethylbutyryl)- D; 3.13

1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione
0O
O -
/%N
N o
"A89" 7-(2,5-Diflucrophenyl)-2-(3,3-dimethylbutyryl)- D; 3.11

1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
20 dibenzofa,d]cycloheptene-5,11-dione

o

"AQ0" 2-(3,3-Dimethylbutyryl)-7-(3,4-dimethylphenyl)- D; 3.33
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzofa d]cycloheptene 5,11-dione

| PP

35

10

5,
P

15




- 130 - O N a. lipCDho "Al44"

7- (4- Chl opv@y 2rihesEphenyl ) - 2- (3, 3-di nmet hyl butyry1l) - PCT/EP2010/003661
10-[ 2- (4- met hyl pi perazin-1-yl)-2-oxoeth %] 1,3,4,11a- .

t et rahydro-2H, 10H 2, 4a, 10-tri azadi benzd i( - cycl ohept ene-5, 11- di one
0o CNC 4. $NX D 2.69 (N.,)v---", ,  "Al45"
2-[7-(4-Chloro-2-fl uorophenyl) 2- (3, 3-di rret hyI

butyryl) -5, [Tuggpx07 L, 2.3, ADjf 3 WY Hmethylbutyryl)- - 3.1
2,4a, 10-tri aza/g? enio[ a, (gl cyc': hept er}ﬂe%e(l me%e lrjny(‘iye) 0 ro-%l—é B;
312 0/ 1 ,3,4,11a-tetrahydro-2H, 10H 2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione

|| gt

"A92" 2-(3,3-Dimethylbutyryl)-7-(2,4,5-trifluorophenyi)- D; 3.19

10
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
- dibenzo[a,d]cycloheptene-5,11-dione
O
o A
O
. L.
F NN
"AG3" 7-(4-Chloro-2-fluorophenyl)-2-((R)-1-piperidin-4- D; 225
ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-
20 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
=
L 25
"A94" | 7-(4-Chloro-3-fluorophenyl)-2-(3,3-dimethylbutyryl)- | D: 3.29
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
30

dibenzola,d]cycioheptene-5,11-dione

Cl 0 o
N N4<7<
. L
N0




Cl 4,\N/ | P o NH2 - 131 - "Al4e6"

7- (4- Chl onwy @1 f/bosesoophenyl) - 2- (3, 3-di met hyl butyryl)-  pCT/EP2010/003661
10-(2-pi peridin-4-ylethyl)-1,3,4,1la-t ﬁi: ahydr o-

2H, 10H 2, 4a, 10-tri azadi benzo[ a, di cycl o %t ene- 5,11-dione 0 r\N D
2.73 01 4.0lip, "Al47"

7- (4- Chl or o- 2-fl uorophenyl) - 2-(3, 3-di net hyl butyryl) -

10- pi peri di p- 4agsmet hyAd(4-.GhidroldatubRIgrainyArRf3-(1-methyl-1H- D; 2.92
2H, 10H 2, 4a} 10-tri azadi t()enzoga d] cycl ohep'?en[e-(S 11-¥j one Q D 2.71
/\ -N O 411 N - ipyrazol-4-yl)propionyl}-1,3,4,11a-tetrahydro-2H,10H-

2,4a,10-triazadibenzofa d]cycloheptene 5,11-dione

10 "A98" [(R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-2-hydroxy-3,3-| D; 3.16
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-
{m 2,4a 10-tnazad1benzo[a d] (‘ycloheptene 5,11-dione

) f

"H' NMR (500 MHz, DMSO-dg) & [ppm] 10.70 and 10.60 (2 x s, 1H), 7.93 (d,
J=8.3, 1H), 7.74 (d, J = 8.4, 1H), 7.65 — 7.54 (m, 2H), 7.41 (dd, J = 8.3,
1.8, 1H), 7.25 (dd, J = 8.4, 5.4, 1H), 4.58 (dd, J = 28.6, 7.6, 1H), 4.44 —
3.74 (m, 5H), 3.65 — 3.41 (m, 3H), 0.92 (d, J = 16.9, 9H)

20

"AQ7" (R)-7-(4-Chloro-2-fluorophenyl)-2-[3-(1-methyl-1H- F.; 525
pyrazol-4-yhpropionyll-1,3,4,11a-tetrahydro-2H, 10H-
et 25 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
Q
F @) /”\

O~

{ -

O Y N

H O

30

"AG8" (S)-7-(4-Chloro-2-fluorophenyl)-2-{3-(1-methyl-1H- F; 9.23
pyrazol-4-yl)propionyl]-1,3,4, 1 1a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione

35



HN  "A148"

(R -7-(4-Chl oro-2-fluorophenyl)-2-(3, 3-di net hyl -

butyryl) %ﬁ(ﬁimw'l0| i n-4- y| et hy|) 1, 3 4 1la-tetra- PCT/EP2010/003661
hydr o- 2H, 10H 2, 4a, 10-tri azadi benzo] a, cﬂ]_{, cycl oheptene 5, 11-di one D

2.74 - 132

- Cl 410/\ NN/ 0 N'. rjo .--N 0j HNW

(500 MHz, DMBO-c15) 6 [PPnj 7.85 (s, 1H), 7.78 (d J= 8.6, 1H), 7.70
©7.61 (m 2H), 7.58 (dd, J= 10.8, 2.0, 1H), 7.41 (d, J= 8.3, 1H),

4.50 -4.41

‘'m 1H), [4.31 (m 1H) 4 26 - 4710dm and 3.99 [(dd, " J =

8.8, 6.2) tpgether 2 H 3.87 - (m[ArH) .43 - 3.15 (m 5H),

2.45 - 2.00
(R) - 7- (4- Ch

-2 ols 3- t hyl -
but yry0- 104R44- et hyl pI pe 2 oxoet hyl ] -
1, 3,4, 11a-t etrahydr 0- 2H, 10H~

di ben®o[ a, d

(m 8H)| 1.01 andre 99 ?
oro-2-flu |op 1) -2-

cycl ohept ene-5, 11-di o all-NN /

10

o

15

"A99" | 7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4-y|- D; 2.31
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzofa,d]cycioheptene-5,11-dione

f

20

'H NMR (500 MHz, DMSO-dg) & [ppm] 10.82 (d, J = 13.9) and 10.67 (d, J
= 6.5) together 1 H, 9.67 — 9.39 (br. m, 1H), 8.02 - 7.90 (m, 1H), 7.75 (d, J
=6.3, 1H), 7.64 - 7.54 (m, 2H), 7.42 (d, J = 8.3, 1H), 7.30 — 7.22 (m, 1H),
4.86 —4.59 (m, 1H), 4.52 — 4.36 (m, 2H), 4.16 — 3.88 (m, 4H), 3.85 — 3.56
(m, 4H), 3.54 - 3.29 (m, 3H), 3.20 (s, 1H), 3.02 - 2.72 (m, 2H), 2.39 — 1.58
(m, 6H).

30

"A100" (R)-7-(4-Chloro-2-fluorophenyl)-2-(3, 3-dimethyl- D; 3.35
butyryl)-1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

v Y

35

"H NMR (400 MHz, DMSO-dg) & [ppm] 10.61 and 10.56 (2 x s, 1H), 7.86 (d,
J=1.4, 1H), 7.70 - 7.63 (m, 1H), 7.59 — 7.47 (m, 2H), 7.34 (dd, J = 8.4,
2.0, 1H), 7.17 (d, J= 8.5, 1H), 4.25 (dt, J = 16.3, 4.8, 1H), 4.17 — 3.95 (m,
2H), 3.90 — 3.78 (m) and 3.70 (dd, J = 14.2, 4.8) together 2 H, 3.63 — 3.38
(m, 2H), 2.28 (q, J = 14.8, 1H), 2.20 - 2.05 (m, 1H), 0.94 and 0.94 (2 x s,




0 Nl -4,0 Oy N----- N ---- | "A150"

2- [ (R) - 7- b thhoegse- f | uor ophenyl ) - 2- (3, 3-di net hyl - D, 3cklEp2010/003661
butyryl)-5,11-di oxo-1, 2, 3,4, 11, 11a- heg?ggc_]ro- 5H .

2,4a, 10-tri azadi benzo[ a, d] cycl ohept en- 10-y11- acet an de - 133 -

Cl ./ \' NN O0---- NH2 "A151"

(R -7-(4-Chl oro-2-fl uorophenyl)-10-(2-dinmethyl- D; 2.73

am noet hyl ) 1 @43, 3- di met hyl butyryl)-T1, 3,4, T1a-

"A101" (R)-7-(2,3-Difluoro-4-methylphenyl)-2-((S)-1- D; 2.28
piperidin-4-ylpyrrolidine-2-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

10

"A102" |(R)-7-(4-Chioro-3-fluorophenyl)-2-((S)-1-piperidin-4- | D: 2.41
ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-
15 2H,10H-2 4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

20 e

NN
H

"A103" 7-(2-Chlorophenyl)-2-(3,3-dimethylbutyryl)- D; 3.2
€ 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
“ dibenzo[a,d]cycloheptene-5,11-dione

"A104" 7-(3,4-Dichlorophenyl)-2-(3,3-dimethylbutyryl)- D; 343
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzofa,d]cycloheptene-5,11-dione

35



t et rahydro- 2H, 10H 2, 4a, 10-tri azadi benzo| a, d] cycl o- heptene-5, 11-di one
00 Cl 490 Nvli/00dsse CCO / N---4,, "Al52" PCT/EP2010/003661
(R)-7-(4-Chl oro-2-fl uorophenyl)-2-(3, 3 ﬁigmethyl- D 3.2
butyryl)-10-(2-hydroxyethyl)-1, 3,4, 11a-t&trahydro- _

2H, 10H 2, 4a, 10-tri azadi benzo][ a, d] cycl ohept ene- 5,11-di one 00 Cl
Al NN / 110 N% ---- OH

Ci
CI
N N
Ll
5 H o

"A105" 2-(3,3-Dimethylbutyryl-7-p-tolyl-1,3,4,11a- I 1.74
tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

10
15 “A106" 7-(4-Chlorophenyl)-2-(1-phenylcyclopentane- D; 359
carbonyl}-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzofa,d]cycloheptene-5,11-dione
0
O 7\
20 EJZ’JN
I N"%o

"A107" 7-(4-Chlorophenyl)-2-(1,4-dimethylpiperidine-4- l; 1.35
L oo carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a.10-

triazadibenzo[a d]cycloheptene 5,11-dione

| PPy

"A108" 2-(3,3-Dimethylbutyryl)-7-(1-methyl-1H-pyrazol-4-yl)-| D; 2.79
1,3,4, 11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

35




1H NMR (500 MHz, DMBO-d6) 6 [ppni 7.85 (s, 1H), 7.83 - 7.72 (m 2H),
7.64 (q, Iwo8Gwockkd, 7.58 (dd, Jr 10.7, 2.0, 1H), 7.41

1, 4.75 (s, 1), 4.2 (m 14, 4.24 392" (m 3, P&%’Eﬁg{(@g?ﬁfﬁq
2H) 3.72 - 3.44 (m 4H). 2.40 (d, J =128-8) and 2.31 (cI, J = 14.8)
together 1 H 2.20 (g, J = 14.5, 1H), 1.01 and 1.00 (2 x s, 9H -
134 - "A153" (R)-7-(4-Chloro-2- quorophenyI) 10- (2 rmrpholln 4-

yl ethyl)-2-((S)-I-pifperi diny4-ylrpyrrofirdime-2=ctarbonyi)=1,384,
lla-tetra hyd ro-2H|, 10H 2, ﬁ 10-tri aga-

di benzo[ a, d] cycloheptene-S, ione H\D, 2. Cy .\ ./ \ 7/ /10
N-I-C r jO|C "A154" (R -4 Nflu eny1) - 1042} (4-
nmet hyl pi per azi n-1-y1) - 2- oxoet hyl] i
4-yl pyrrolidi ne-2-carbonyl)-1, : Ee ahyd®o-
2H, 101 2, 4a| 10-tri azadi benzo[a d] cycl OHept@ne- 5, 11- d| one 7-\ NN
Cl410 D, 2. 13- Q0 N-d--Q0---- N ----- 1\V1--- 1 "AI55"

2-[(R) - 7- (4] 3A18%- p- f|7u(dr6bi¢é¢meany$) 242 Ardirwtiylpcp)ony|)- D; 314

1- pi peridint4-yl pyrroli [
1,2,3, 4,11, L1a- hexahydrgb’g}ﬁﬂ%g@ﬁw? 40H-2,4a,10-triaza-
di benzol a, dlcycl ohept en- 1@ibdrapetpytbePlend-829 1-diodsS -

10

>

"A110" 7-(4-Chlorophenyl)-2-[1-(pyridine-4-carbonyl)- H; 3.0
pyrrolidine-2-carbonyl]-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione

Cl 0]
g ()
N N N
O \ N
O
N o /

15

"AtT11" N-(4-Chlorophenyl)-2-[7-(4-chlorophenyl)-5,11- D; 3.33+
dioxo-3,4,5,10,11,11a-hexahydro-1H-2 4a,10-triaza- 3.39
dibenzo[a,d]cycloheptene-2-carbonyl]pyrrolidine-1-

%

25

carboxamide

30 >_,

35




[\ Cl TINN\/

0 N-s<Co O/. NH2 "Al56"

(R) - 7- (4- &0 YH005562 uor ophenyl ) - 10- ( 2- di met hyl - PCT/EP2010/003661
am noet hyl ) -2-((S) - 1-pi peridi n-4-yl pyrgekidi ne- 2-
carbonyl) -1, 3, 4, 11adet r ahydr o- 2H, 10H 2, 4a, 10-
tri azad| benzo[ a, di cycl oheptene 5,11-dione D, 2.08 H N C 14104/
0) -*0 |  N----- .. "Al57"
(R -7- (4 Ch| olAd-12-'f ub(@ﬁ}hﬁmbpmeliyllﬁ (ERpRryclplexyllR-hdréxy- D; 3.14
butyry1)- 10t (2- pi peridin %
t et rahydro- 2H, 10H-24a2 f@tyﬂ)r’ giﬁ%éﬂﬁﬂ%ﬁf@ H,10H-2 4a,10-
cycl ohept en-5, 11- di Onetr;azadlbenzo[a d] cycloheptene 5,11-dione
| RS %
(J f "
"A113" | 7-(4-Chlorophenyl)-2-((S)-2-cyclohexyl-2-hydroxy- D; 3.29
10 acetyl)-1,3,4,11a-tetrahydro-2H,10H-2.4a, 10-
g: triazadibenzola,d]cycloheptene-5,11-dione
15 \.\‘sz_/ H:\ ()
"A114" | 7-(4-Chlorophenyf)-2-((S)-pyrrolidine-2-carbonyl)- D; 2.45
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
20 dibenzo[a,d]cycloheptene-5,11-dione
L 25
"A115" 7-(4-Chloro-2-fluorophenyl)-2-[(S)-1-(2-dimethyl- D; 254
aminoethyl)pyrrolidine-2-carbonyl]-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione
30
35




00 C/\ NN./ 1110 'H NMR (500 MHz, DMBO-d5) O gloni 7.86 (s,

1H), 7.81Wal201dmo@6H, 1H), 7.70 - 7.61 (m 2H), 7.58 (d%ﬂaEmﬂgQ}{,gﬁa
2.0, 1H), 7.42 (d, J =83, 1H), 4.38 ;4,10 (m 3H), 4.03 - 3.91 (m

1H), 3.85 - 3.50 (m 6H), 3.34 - 3.197( - 136 - 2H), 311(m 2H)
2.65 - 2.52 (m 2H), 2.44 - 2.13 (m 2H), 1.70 (d, Jr 11.2, 1H), 1.51
(d, J= 12.9, 1H), 1.35 (m 2H), 1.01 and 1.00(2 x s, 91-1) "A158"

(R)-7- (4- Chl onor1"T || YRY-DPRESYI-T - Mﬁc?fopz RE& A - ;
ethyl)-2-((9)-1-pi pE‘IL’(I ?jl n- ﬁé% E&rro I di ne- 20? Bgl% %4'118 D; 291
1, 3, 4, 11a-t et r ahydr ¢- 2H, 10Hetza yirogeh fi0kza,4a, 10—tr|aza-
di benzo[ a, df cycl ohept ene- NN / 10 N--40
"A159"  (R)}7-(4-Chlloro- 2 L%ﬂﬁ‘i%?)%efge 5&5@4"8&29& hyl )1
2-((S)-1-piperidin-4-ylpyrrolidine-2- car@ony[)_\
1, 3, 4511a-t et rahydr ¢- 2H, 103k 29 ’&
di benzo[ a, d] cycl ohept ene- 5, 11- \Z /N 411 NN \/
ON---<Cr j0
F N"\\\*
H O
"A117" | (R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4- | D: 2.29
10 ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-
o 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
L
5,11-dione
H
o N
15 cl Q SN Q
N N
SO
F A
N o
20 "A118" (R)-7-(4-Chloro-2-fluorophenyh-2-[(S)-1-(1- D; 2.28
methylpiperidin-4-yl}pyrrolidine-2-carbonyl]-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-S,1 1-dione
o5
”‘\\ o
30
"A119" (R)-2-[(S)-1-(2-Aminocethyl)pyrrolidine-2-carbonyl]-7- | D; 2.29
(4-chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
35




HO "A160" (S)-7-(4-Chloro-2-fluorophenyl)-2-(3, 3-dinethyl-

but yr yl) %ﬁ(ﬁﬂﬁﬁlgggpxyet hyl ) 1 3 4 lla-tet I‘ahydl‘ 0- PCT/EP2910/093661
2H, 10H- 2, 4a, 10-tri azadi benzo] a, d] cycl otllsgtene- 5,11-dione D, 3.24
137 - Cl 41/ \ /N O NQ ---- Al61"

(S)-7-(4-Chloro-2-fl uorophenyl )-2-(3, 3-di et hyl -
butyryl)-10-(2-norpholin-4-ylethyl)-1,3,4, 1la-

t et rahydro- P1- T, 10/ Z, 4a, 10-Tri azadi benzof a, df
cycl ohept ene-5, 11-dijone 08,.D; -2. 69 C 11N N JO\0-J "A162"
(S)-7-(4-Chioro-2-fluorophen y

butyryl)-1042- (4- et hyl pi per az N@hNyl 1N
1,3, 4, 11a-t gt r ahydr - 2H, 10H- 2, 4 | azaL{ W
di benzo[ a, d| cycl ohept ene-5, 11- Gi one_ot D, 26

5 g"\\O O

"H NMR (500 MHz, DMSO-dg) & [ppm] 10.73 (br. s, 1H), 8.29 (s, 2H), 7.94
(s, 1H), 7.71 (dd, J = 33.4, 8.0, 1H), 7.66 — 7.46 (m, 2H), 7.41 (d, J = 8.3,
1H), 7.26 (dd, J= 8.3, 4.5, 1H), 4.48 — 4.18 (m, 2H), 4.05 — 3.45 (m, 7H),
10 3.23-3.01 (m, 1H), 2.96 — 2.59 (m, 4H), 2.23 (d, J = 7.4, 1H), 1.73 (m, 3H)

"A120" |(R)-7-(4-Chloro-2-fluorophenyl)-2-[(S)-1-(tetrahydro- | D; 251
pyran-4-yl)pyrrolidine-2-carbonyl]-1,3,4,11a-tetra-
hydro-2H,10H-2,4a,10-triazadibenzo[a,d]-

15 cycloheptene-5,11-dione

e
Pl

20 N’\\ o

"A121" | (R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-cyclohexyl- | D; 2.64
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-

é 2,4a,1 O-triazadibenzo[a,d]cycloheptene—S,1 1-dione
25
N"\\ o
30
"At122" (R)—2-((S)-2-Amino-3-hydroxypropionyl)~7-(4~ D; 2.45

chloro-2-fluorophenyl)-1,3,4,1 1a-tetrahydro-
2H,10H-2,4a,10-triazadibenzola,d]cycloheptene-
5,11-dione

35




N O, -- N..--N" -.N-- 1 "A163"
( S) -7- ( 4- @ Ml(DfOQGSfid uor OpKenyI ) -10- ( 2-di net hy| - am PCT/EP2010/003661
inoethyl)-2-(3,3-dinethylbutyryl)-1,3,i él -

t et rahydro- 2H, 10H 2, 4a, 10-tri azadi benz ? ,d] - cycl ohept ene-5, 11-di one
D, 2.66 - 138 - Cl N/ SN& / N....--s.... "Al64"

(S)-7-(4-Chl oro-2-fluorophenyl)-10-(2-pi peridin-4-yl -
ethyl)-24(S)-1-pipefidin-4-ylp rrOIIdI@ﬁ Z-car bogy 1) -

1, 3,4, 11a-t etrahydro- 2H, - &

fa, d] cycl ohept ene-5}11-di one '
"A165" 7-(#-Chl orophenyl)-2-(3,
hydr oxyet hy|)-1, 3, 4, 11a-t et r ahydr o=2* bkg 4a, 10-
triazadi bengo[ a, d] cycl ohept ene-5, 11- di oHe 10 1.66 OH

° "A123" | (R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-3- | D; 2.27
ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
10 H

P
O
O
@

N '
20 @SV
15 N "\\ o

"A124"  |(R)-2-((8)-2-Amino-3-methoxypropionyl)-7-(4-chloro-| D: 2.45
2-fluorophenyl)-1,3,4, 11a-tetrahydro-2H,10H-
2,4a,10-tfriazadibenzo[a,d]lcycloheptene-5,11-dione

20 H,N o—

Oy
a9
"A125" (S)-7-(4-Chloro-2-flucrophenyl)-2-(3,3-dimethyl- D; 3.34

butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzola,d]cycloheptene-5,11-dione
» O u

35

e
[

25




cl /\ ill N N-4r jO HO "Al66"

7- (4- Chl on@ #nihesseophenyl ) - 2- (3, 3-di methyl butyryl)-  per/Ep2010/003661
10- (1-nmet hyl pi peridin-4-yl1)-1, 3,4, 11a- gﬁér ahydr o-

2H, 1011- 2, 4a, 10-tri azadi benzo[ a, d] cycl pt ene- 5, 11-dione D; 2.63
WD 2011/ 006569PCT/ EP2010/ 003661 - 139 - c Exanpl e 17 The
foll ow ng are obtai ned anal ogously to Exanple 9 Conpound No Nane

and/ or st r ut tweeHPLS\ DR et o B2 HObApheMYB2-((STASHKEridin-4- :
A oropheny|)-5§éfl-gi o pheMyB2-((STPAEBbridin-4- | D; 2.23
3,4,5,10, 11} 11a- hexahydipgrrolidigeLacadonyi)«z34,11a-tetrahydro- _
di-benzol a, d] cycl ohept EIDI?T(E-']-E?Jab,%Xrligztaedit%r(;)z%[g’d]c?ifcﬁ)%ep{téneql
5,11-di
5 ione
H
o N
Ci Q N_Y Q
N N
L Y)
F N
10 H O
. "A128" 7-(6-Chloropyridin-3-yl)-2-(3,3-dimethylbutyryl)- [; 1.51
e 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
15 N
K’\ 5
X N N
| _ A _/
Cl N
20 "A129" | 7-(5-Chlorothiophen-2-yl)-2-(3,3-dimethylbutyryl)- | I; 1.68
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
H O
Eim N
25 O
S
N N
Cl
\ y \—Ji
30 "A130" |2-(3,3-Dimethylbutyryl)-7-(4-fluorophenyl)-1,3,4,11a-| [; 1.68
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

35



N N 10 110 "H NWR (500 MHz, DWVSO-c15) 6 [ppm 10.67 and 10.65(2 x
s, 1H), 8vd2qi13/006s6), 7.88 (dd, J= 8.4, 2.3, 1H), 7.73 (P@;T/E})E()ﬁ/ﬂﬁ3661
2H), 7.54 (d, J= 8.5, 2H), 7.40 (t, J=,4,.9, 2H), 7.20(m 4H), 4.45 -
4.32 (m and 4.14 (dd, J= 13.9, 4.3) faé@fher 2 H 406 - 3.94 (m
1H), 3.92 - 3.78 (m 2H), 3.74 (dd, J = 13.7, 4.7) and 3.69- 3.47 (nm
together 2H, rotaner m xture "A168" 2, 2- D net hyl propyl
7-(4-chl orophenyl)-%, 11- di oxo- H O

3,4,5,10, 11| 11a- hexahydro- 1H 2, 4a, 10~tr}J
di benzo[ a, d] cycl ohept ene- 2- car boxy

2011/ 006569PCT/ EP2010/ 003661 - Nr ThNAVY_4H NVR (500 Mz,
DVSO-d6) 6 [ppni 10/60 (s, 1 5 ]’J}zﬁ,é\' . 7.86 (dd, J=
8.4, 2.3, 1H), 7.72|(d, J=_8 H, 7 (d, J= . 2H), [7.22 (d,

J=8.6 1H| 4.32 (s, 1H),F4.13 (dd, J= 51.4, 10.9, 1H), 3./94 (ddd, J

= 12.4, 7.8 4.3_ 1), 3.88 - 3.56 (m 4H), 3.46 (s, 1H), 2.55 (s,
1H), 0.93 (5,"AGI3N"" AL702-(BR-Diméwibudyyh7-phewylonguyiihenyl) ethygy

7-(4-chlorot D; 3.96 )

2-f1 uor ophenyl ) - 5, 11- di oxo-{&irahylred2H, 102, 4geblytriaza-
hydr o- 1H 2, 4a, 10-tri azadi eng-2;. rboxyl|at e ClF
y F'a?ql %%%f’a,gic%%hgfl?e%e-g,%-zdloﬁg

FF 00.7"t--\ le

10 H O
N-
O ‘g,\ 0
A _ N
O \_/
O
15 " m - .
A132 4-[2-(3,3-Dimethylbutyryl)-5,11-dioxo- I; 1.55

1,2,3,4,5,10,11,11a-octahydro-2 4a,10-triaza-
dibenzo[a,d]cyclohepten-7-yllbenzonitrile
H O

N
20 O o
N N
O TN
P 0

N/

{ o5 "A133" 2-(3,3-Dimethylbutyryl)-7-trifluoromethoxy-1,3,4,11a-| 1. 1.65
tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

H O
N*Z%/\ 0
30 F /@\W N
N
- %\O A
F e
"A134" 7-(4-Chlorophenyl)-10-(2-dimethylaminoethyl)-2- I;1.43

(3,3-dimethylbutyryi)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

35




F OF 0 1H NWMR (500 MHz, DMSO-ds) 6 [PPnj 10.68, 10.64 nd 10.60(3
X s, 1H), v 18140068687 (m 4H), 7.77 - 7.69 (m 1H), 7.6%ct/mb28/005861
4H), 5.97 - 5.90 (m 1H), 4.41 -4.00 (gp-2H), 3.99 - 3.39 (m 5H),
1.63- 1.49 (m 3H). Exanple 18 The follow ng are obtai ned

anal ogously to Exanple 12 WD 2011/ 006569PCT/ EP2010/ 003661 - 141 -
Conpound No Nane and/or structure HPLC nethod; RT [m n] "Al73"

(R -7-(4-Chloro-2-fliuorop eny ) - 2- (2- net hyl pr opane-
1-sul fonyl) {1, 3,4, 11a-tetra &
triazadi benzo[ a, d] cycl ohep
D, 3.41 "Aly4" (R){7-(4-Chloro-3
nmet hanesul f pnyl1l-1, 3|4, 11a-tetrah
2,4a, 10-tri azadi benzo[ a, dlcycl ohep
jV...2..0 C 411 Apo N- O HD, 3.66
obt ai ned anal ogously to Exanple 13 npound No Nanme and/or |structure

—N

\

"A135" 7-(4-Chlorophenyl)-2-(3,3-dimethyibutyryl)-10-(2- [ 1.81
10 methoxyethyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione
Cl o
VAN O
N N
15 O z‘/
f/ '

—0

£
!
o

"A136" 7-(4-Chlorophenyl)-2-(2,2 2-trifluoroacetyl)- l; 1.65
20 1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triazadibenzo-
[a,d]cycloheptene-5,11-dione

‘/s:\‘i?em

25 N N—XF
[N F

Cl O
"A137" | 2-((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro- [ 1.46

phenyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
30 triazadibenzo[a,d]cycloheptene-5,11-dione

N N
ANBVAREEAN
35 Cl o H.N




HPLC nmethod; RT [min] "Al76" o o
7- (4- Chl omapbaidbesse- ((S) - 1- pi peri din-4-yl pyrrolidine- perep2010/003661
2-carbonyl)-1, 3,4,5,10, 11a- hexahydr o- 2Fb§ 4a, 10-

triazadi benzo[ a, di cycl ohept en- 11- one D 28 WO

2011/ 006569PCT/ EP2010/ 003661 - 142 - Phar macol ogi cal data
Autotaxin inhibition (enzyne test) Table 1 Conmpound No. 1C50 %

I —V_W_NTI

Control at [0/¥g"COmmEHEH I NEphéialo feSom 3Rty 7S B85
71 "82" 84| "B23" 76@71%3" CD ﬁ%g%(‘(é)ggrrﬁ%gpf\} ’ y ’
butyryl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
triazadibenzola,d]cycloheptene-5,11-dione
H 0
5
SOV,
N N
O rO%
cl © —0
10 "A139" | 3-(4-Chlorophenyl)-8-(3,3-dimethylbutyryl)-7,8,9,9a- | I; 1.63
W tetrahydro-6H,11H-1,5a,8,11-tetraazadibenzo-
o [a,d]cycloheptene-5,10-dione
H O
N
15 w
N/ u—
Cl
"A140" 2-(3,3-Dimethylbutyryl)-7-(4-ethynylphenyl)- l;1.71
20 1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
¢
Y
"A141" 7-(4-Chlorophenyl)-2-(5,5-dimethylthiazolidine-4- I; 1.45
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
30 triazadibenzo[a,d]cycloheptene-5,11-dione
H O
N-—¢/
DO
-N N
O o) — &A(
35 cl NS




C

47 "Al10" C 34 71 "825" C 47 "B5" 64 "AIl" 69 "86" 85 "A 2"
70 "Al13" W 2011665566 AL4" C 38 74 "Al5" C 55 "A3" PCT/EP2010/003661
-129 -
Example 15
The following is obtained analogously to Example 2
5
Compound Name and/or structure HPLC
No method;
) RT [min]
"A142" 7-Bromo-2-(3,3-dimethylbutyryl)-1,3,4,11a- D; 2.79
tetrahydro-2H,10H-2 4a,10-triaza-
10 dibenzo[a,d]cycloheptene-5,11-dione
o 0O
B
L. FD)LN/j »)L
N
,g\/
N
O
15 o
Example 16
20 The following are obtained analogously to Example 5
Compound Name and/or structure HPLC
No method;
' RT [min]
) "A143" | 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)- | D; 2.71
T25 10-(2-morpholin-4-ylethyl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzofa,d]cycloheptene-
5,11-dione
30

35



86 "25" C 53 "Bl0O"

n Bll“

e
£ b

76 "26" C73 "AS" C "Ale" C 18 75

n A17ll

B

85wa B83606oe860 " 812" 84 "Al18" C 70 "A6" 73 "AlRctEre®o/obsss

10

15

20

25

30

35

- 130 -

]

o F
0 ;fo

o

"A144"

7-(4-Chioro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
10-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]-

cycloheptene-5,11-dione

D; 2.69

"A145"

2-[7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl-
butyryl)-5,11-dioxo-1,2,3,4,11,11a-hexahydro-5H-
2,4a,10-triazadibenzo[a,d]cyclohepten-10-yl]-
acetamide

S
.

NH

2

D; 312




Cc "A20" C63 - 143 - "B13" 53 "A21" C 82 "514" 80 "A22" C 61
"515"  79W0 22800658604 67 "A24" C 67 "516" 82 "A25" pCrEP20mb6366§
26 "A26" C S131 -

"A146" | 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)- | D; 2.73
10-(2-piperidin-4-ylethyl)-1,3,4,11a-tetrahydro-
2H,10H-2 4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dicne

0

N
H

L
oo

15 "A147" | 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyry)- | D; 2.71
10-piperidin-4-ylmethyl-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzola,d]cycloheptene-
5,11-dione

25 HN

ey

"A148" (R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl- D; 2.74
butyryl)-10-(2-morpholin-4-ylethyl)-1,3,4,11a-tetra-
hydro-2H,10H-2,4a,10-triazadibenzo[a,d]-

30 cycloheptene-5,11-dione

35



12 "518"

"1321"

e
Y
E .

10

15

20

25

30

35

56 "A27" C 12 "519" C 41 "A28" C 4 "520" 71

"A29" C 51

5WOLNIHe656? 23 84 "A31" C 17 Conpound No. | GEO/ER2CHMI0B@H
at 10 pM Conpound No. |1C50 % Control _gap»10 p. M " A32"

O

QO (-

N/i\

s

"H NMR (500 MHz, DMSO-dg) & [ppm] 7.85 (s, 1H), 7.78 (d, J = 8.6, 1H),
7.70 - 7.61 (m, 2H), 7.58 (dd, J = 10.8, 2.0, 1H), 7.41 (d, J = 8.3, 1H), 4.50
—4.41 (m, 1H), 4.31 (m, 1H), 4.26 —4.10 (m) and 3.99 (dd, J = 8.8, 6.2)
together 2 H, 3.87 — 3.49 (m, 4H), 3.43 — 3.15 (m, 5H), 2.45 — 2.00 (m, 8H),
1.01 and 0.99 (2 x s, 9H)

"A149"

(R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl-
butyryl)-10-[2-(4-methylpiperazin-1-yl)-2-oxoethyl}-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione

0
OO
N N
o
F N
N

X
.

D; 2.71

"A150"

2-[(R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl-
butyryl)-5,11-dioxo-1,2,3,4,11,1 1a-hexahydro-5H-
2,4a,10-triazadibenzola,d]cyclohepten-10-yl]-

acetamide

D; 3.11




76 "A45" C 61 "A33" C72 "Ad6" C "10" B1 "A47" C "A34" B
"A48" C 2WOBH00665911 "A49" C "A36" B ' A50" 80 " A3PCTEPEGO/O0OAGL"

C 37 "B27" - 133 -

Basetan
oﬁj ©

NH

2

"A151" (R)-7-(4-Chloro-2-fluorophenyl)-10-(2-dimethyl- D; 273
aminoethyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
10 tetrahydro-2H,10H-2 4a,1 0-triazadibenzola,d]cyclo-
heptene-5,11-dione

| et
%

/N\

"A152" (R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl- D; 3.2

20 butyryl)-10-(2-hydroxyethyl)-1,3,4,11a-tetrahydro-

2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

|| TR0
%

OH

/m‘\’
¥

30 "H NMR (500 MHz, DMSO-ds) & [ppm] 7.85 (s, 1H), 7.83 — 7.72 (m, 2H),
7.64 (q, J= 8.6, TH), 7.58 (dd, J = 10.7, 2.0, 1H), 7.41 (d, J = 8.3, 1H), 4.75
(s, 1H), 4.29 (m, 1H), 4.24 —3.92 (m, 3H), 3.90 — 3.75 (m, 2H), 3.72 — 3.44
(m, 4H), 2.40 (d, J = 14.8) and 2.31 (d, J = 14.8) together 1 H, 2.20 (q, J =
14.5, 1H), 1.01 and 1.00 (2 x s, 9H)

35




C 59 "A52" " A38" C35 "A53" C "A39" C 22 "A54" 84 "A40" C 48
" A55" 71“‘%}11/0@5@8 "A56" B "A42" C 12 "A57" " A43PCT/ES2010/003061

" A44" -134 -

"A153" | (R)-7-(4-Chioro-2-fluorophenyl)-10-(2-morpholin-4- | D:2.14

ylethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyt)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione

10

"A154" (R)-7-(4-Chloro-2-fluorophenyl)-10-[2-(4- D; 2.13
15 methylpiperazin-1-yl)-2-oxoethyl}-2-((S)-1-piperidin-
4-ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-
2H,10H-2 4a,10-triazadibenzo[a,d]cycloheptene-

5,11-dione
H
N
o~ By
O !
N*’%

ETJ

20

R,
o e

30 "A153"  [2-[(R)-7-(4-Chloro-2-fluorophenyl)-5,11-dioxo-2-((S)-| D; 2.29
1-piperidin-4-yIpyrrolidine-2-carbonyl)-
1,2,3,4,11,11a-hexahydro-5H-2,4a, 10-triaza-
dibenzola,d]cyclohepten-10-ylJacetamide

35



C 48 - 144 - Conpound No. IC50 % Control at 10 RM
Conpound MN& 201080588 Control at 10 RM "40" C 22 "A70" CPr8/Eredio/00:668
"Ar1" C7 47" B8 "Ar2" C 70 "48" B_q35.

aretacy

NH,

"A156" (R)-7-(4-Chloro-2-fluorophenyl)-10-(2-dimethyl- D; 2.08
aminoethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

{ triazadibenzo[a,d]cycloheptene-5,11-dione

H
N
O 0
19 CIN N/ Q
PPy
i
F HN”\O

/N\

10

20

"A157" (R)-7-(4-Chloro-2-fluorophenyl)-2~(3,3-dimethyl- D; 2.75
butyryl)-10-(2-piperidin-4-yiethy))-1,3,4,11a-
tetrahydro-2H,10H-2,4a, 10-triazadibenzola,d]-

€ cycloheptene-5,11-dione

O 0
Cl O NMN
—
F N
N

N
H

30

"H NMR (500 MHz, DMSO-dg) b [ppm] 7.86 (s, 1H), 7.81 (d, J = 8.6, 1H),
7.70 —7.61 (m, 2H), 7.58 (dd, J = 10.8, 2.0, 1H), 7.42 (d, J = 8.3, 1H), 4.38
—4.10 (m, 3H), 4.03 - 3.91 (m, 1H), 3.85 — 3.50 (m, 6H), 3.34 — 3.19 (m,

35




2

"57" C 40

"A73" 78 "A58" C -27 "A74" C -2 "A59" C -9

" A75"

55 "A60" B/o Mi1/00eAd6" C 41 "A61" C -11 "A77" C 11 "A62'pceidBo10/0bdedRi
C 16 "A63" C

10

15

20

25

30

35

- 136 -

2H), 3.11 (m, 2H), 2.65 — 2.52 (m, 2H), 2.44 — 2.13 (m, 2H), 1.70 (d, J =
11.2, 1H), 1.51 (d, J = 12.9, 1H), 1.35 (m, 2H), 1.01 and 1.00 (2 x s, OH)

"A1568"

(R)-7-(4-Chloro-2-fluorophenyl)-10-(2-piperidin-4-yi-
ethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

D; 2.13

"A159"

(R)-7-(4-Chloro-2-flucrophenyl)-10-(2-hydroxyethyl)-
2-((8)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione

HO

D; 2.27

"A160"

(S)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl-
butyryl)-10-(2-hydroxyethyl)-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-

5,11-dione

D; 3.24




67 "A79" B -14 "A64" C 31 "A80" 44 "A65" C 48.5 "A81" 33 "A66" B
9.5 "A82'W(RB2011H0656H7" C 19 "A83" 81 "A68" B -18 " AB4CT/EF2010A0N61

58 "A85" C 13 Conpound - 137 -
O
cl O ) M
N N
CUL
N 0O
5
OH
"A161" (S)-7-(4-Chioro-2-flucrophenyl)-2-(3,3-dimethyl- D; 2.69
butyryl)-10-(2-morpholin-4-ylethyl)-1,3,4,11a-
10 tetrahydro-2H,10H-2,44a, 10-triazadibenzola,d]-
cycloheptene-5,11-dione
£ 0
w7 Ci Q NV ,u
N N
F O N/Z_/
15 0
(N
.
"A162" (8)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethyl- D; 267
20

butyryl)-10-[2-(4-methylpiperazin-1-yl)-2-oxoethyl]-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

25 f“

s Ew']

"A163" (8)-7-(4-Chloro-2-fluorophenyl)-10-(2-dimethyl- D; 2.66
aminoethyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
39 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d}-

cycloheptene-5,11-dione

s
F3 .
2 3




No. 1C50 % Control at 10 RM Conpound No. IC50 % Control at 10 RM
"A86" 78 WON@H06SEP 7 " A87" C 74 "A103" C -10 "A88" C FET/ERABA03M®BI

-13 "A89" C 4 "Al105" C 22 "A90" C 24_4%4106" B -37 "A91" C -6

"A164" | (8)-7-(4-Chloro-2-fluorophenyl)-10-(2-piperidin-4-yl- | D; 2.13
ethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-
10 1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triazadibenzo-
[a,d]eycloheptene-5,11-dione

e ta

N
H

7,

20

"A165" 7-(4-Chlorophenyl)-2-(3,3-dimethylbutyryh-10-(2- I; 1.66
hydroxyethyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzola,d]cycloheptene-5,11-dione

HO

30

"A166" 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)- | D; 2.63

10-(1-methylpiperidin-4-yi)-1,3,4,11a-tetrahydro-

2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

35




"“A107" C 51 "A92" C 1 "A108" 90 "A93" 17 "A109" C -21 "A94" C -18
"Al110" C 0 20098065» 15 "All1ll" C 3 - 145 - "A96" B 1 'PATIEP2010/003661
"A97" B 19 "Al13" C -6 "A98" C - 139 -

CUPT

5
N
/
10
) Example 17
g ; The following are obtained analogously to Example 9
Compound Name and/or structure HPLC
15 No method:;
] RT [min]
"A167" Phenyl 7-(4-chlorophenyl)-5,11-dioxo- D; 3.39
3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-
dfbenzo[a d]cycloheptene~2—carboxylate
20
e O oate
- "H NMR (500 MHz, DMSO-de) & [ppm] 10.67 and 10.65 (2 x s, 1H), 8.04 (s,

1H), 7.88 (dd, J=8.4,2.3, 1H), 7.73 (d, J = 8.5, 2H), 7.54 (d, J = 8.5, 2H),

740 (t, J=7.9, 2H), 7.20 (m, 4H), 4.45 - 4.32 (m) and 4.14 (dd, J = 13.9,

4.3) together 2 H, 4.06 — 3.94 (m, 1H), 3.92 - 3.78 (m, 2H), 3.74 (dd, J =

13.7, 4.7) and 3.69 — 3.47 (m) together 2H; rotamer mixture

30 "A168" | 2,2-Dimethyipropyl 7-(4-chlorophenyl)5.11-dioxo- | D 3.56

3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-2-carboxylate

35



90 "All4" C 28 "A99" C 19 "AL15" C 80 "A100" C 11 "AL16" C 71
"A101" B &YO2MIPYS6T 16 Conpound No. 1050 % Control at PLY/GP2A1N 043661
Conpound No. 1050 % Control at 101.tM"A§18" B 8 "Al34" C -19 "Al119

C 45
X
0] Y
O
N 5/
5 Ho©
"H NMR (500 MHz, DMSO-de) & [ppm] 10.60 (s, 1H), 8.02 (d, J = 2.2, 1H),
7.86 (dd, J=8.4,2.3, 1H), 7.72 (d, J= 8.5, 2H), 7.53 (d, J = 8.5, 2H), 7.22
(d, /=8.0, 1H), 4.32 (s, 1H), 4.13 (dd, J = 51.4, 10.9, 1H), 3.94 (ddd, J =
10 12.4,7.8, 4.3, 1H), 3.88 — 3.56 (m, 4H), 3.46 (s, 1H), 2.55 (s, 1H), 0.93 (s,
9H)
5 "A170"  ((R)-1-(3,5-Bistrifluoromethylphenyl)ethyl 7-(4-chloro-| D: 3.96
2-fluorophenyl)-5,11-dioxo-3,4,5,10,11,11a-hexa-
hydro-1H-2 4a,10-triazadibenzo{a,d]cycloheptene-2-
15 carboxylate
FEF
Cl F
QYN
Oy
F
20 ﬁg\/ hig F
N O F
H "o
"H NMR (500 MHz, DMSO-ds) & [ppm] 10.68, 10.64 nd 10.60 (3 x s, 1H),
. 8.19 ~7.87 (m, 4H), 7.77 — 7.69 (m, 1H), 7.65 — 7.21 (m, 4H), 5.97 — 5.90
25 (m, 1H), 4.41 —4.00 (m, 2H), 3.99 — 3.39 (m, 5H), 1.63 — 1.49 (m, 3H).
Example 18
30

The following are obtained analogously to Example 12

35



"A135" C -9 "AI20" B8 "Al36" 63 "Al21" C 32 "Al37" C-18 "A 22"
69 "A138'WR0IPOESAY 23" B 6 "AL139" C 45 "Al 24" C 39 " RCAPEP2CL0/DG66T

"Al 25" C 25 "Al41" B -21 "Al 26" C 20-141 -

Compound Name and/or structure HPLC
No. method:;
RT [min]

"A173" |(R)-7-(4-Chloro-2-fluorophenyl)-2-(2-methylpropane-| D; 3.41
1-sulfonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

S triazadibenzofa,d]cycloheptene-5,11-dione
Q
FooQ Nf\ N-§7C
cl O \// \\(
10 O N o
H
( "A174" (R)-7-(4-Chloro-2-fluorophenyl)-2-cyclohexyl- D; 3.66

methanesulfonyl-1,3,4,11a-tetrahydro-2H, 10H-

2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
15 )

W
e O [ n-§°

C'N\ngQ

N O
H
20
Example 19
£ The following is obtained analogously to Example 13
Compound Name and/or structure HPLC
No method;
] RT [min]
"A176" |7-(4-Chlorophenyl)-2-((S)-1-piperidin-4-ylpyrrolidine-| D; 2.28
30 2-carbonyl)-1,3,4,5,10,11a-hexahydro-2H-2,4a,10-
triazadibenzo[a,d]cyclohepten-11-one

35




"Al42" 85 "Al43" B 3 "Al 28" C 42 "Al44" C 11 "Al29" C 6 "A145"
B 2 "Al130'W@2011/00658446" C 10 "Al31" C 14 "Al47" C 62 " AdArz08d03661
"Al148" C 10 "A133" C 27 - 142 -

Pharmacological data

10
e Autotaxin inhibition (enzyme test)
§ Table 1
15 Compound 1C50 % Control at Compound IC50 % Control at
No. 10 uM No. 10 uM
"B1" 75 "B22" 71
"gz2" 84 "B23" 76
"A1" C "B24" 83
20 "B3" 47 "A10" C 34
"B4" 71 "B25" C 47
"B5" 64 "A11" 69
"B6" 85 "Ai2" C
{ "B7" 70 IXER C
05
"Ba" 70 "A14" Cc 38
"B9" 74 "A15" C 55
"A3" 86 25" C 53
"B10" 76 "26" C 73
30 "AD" Cc "A16" cC 18
"A4" 75 "A1T" B
"B11" 85 "B26" B
"B12" 84 "A18" C 70
"AB" 73 "A19" Cc 65
39 UNE c "A20" c 63




"Al149" C 15 Conpound No.
| 050 % Corweab11amessd At |
C 26 "Al52"
"AL73"

£

10

15

20

25

30

35

B

| 050 % Contr ol
"A150" B 3

" Al66"

at 10 pLIA Conmpound No.

C 10 "A151" derkbr201PdBds1

B3 "A168" C 52 "A153" C-lei3 "A171" C 48 "Al54" C 27
"B13" 53 "AZ1" C 82
"B14" 80 "AZ2" c 61
"B15" 79 "AZ3" C 54

"Ag" 67 "A24" cC 67
"B16" 82 "A25" C 11
"B17" C 26 "A28" C 12
"B18" 56 "A27" C 12
"B1g" C 41 "AZ8" C 4
"B20" 71 "A29" C 51
"B21" 57 "A30" Cc 23

"Ag" 84 "A31" C 17

Compound IC50 % Control at Compound IC50 % Control at
No. 10 uM No. 10 uM
"A32" 78 "A45" C 61
"A33" C 72 "A46" C

"o B 1 "A4T" C
"A34" B "A48" C 20
"A35" C 11 "A49" C
"A3G" B "A50" 80
"A3T" C 66 "AS1" C 37
"B27" C 59 "AB2" C
"A38" C 35 "AS3" C
"A39" C 22 "AS4" 84
"A40" C 438 "ABS" 71
"Ad1" cC 68 "A56" B
"A42" C 12 "AST"

"A43" C 31 T
"Ad4" C 48




" A156"
" Al60"

Fala N

1 WD 2011/ 006569PCT/ EP2010/ 003661 - 146 - "A155" B 10 "A174" B 21
B Fwo'hbiseE 63 "Al57" B 2 "A158" C 21 "RY499p2050/068661
B 2 "Al61" B 144 .

Compound IC50 % Control at Compound IC50 % Control at
No. 10 pM No. 10 pM
"40Q" C 22 "A70" C 28
41" c 48 "AT71" C 7
5 a7 B ND c 70
"48" B 2
"57" C 40 "AT73" 78
"A58" C 27 "AT74" C 2
10 "A5Q" C -9 "A75" 55
"AB0" B -27 "AT76" C 41
"AB1" c -11 "AT7T" C 11
"AB2" C 27 "A78" C 16
"AB3" C 67 "A79" B 14
15 "AB4" C 31 "ABD" 44
"AG5" C 48.5 "A81" 33
"ABB" B 9.5 "AB2" B -16
"AG7" c 19 "A83" 81
"ABS" B -18 "A84" 29
20 "ABY" 58 "AB5" C 13
Compound IC50 % Control at Compound IC50 % Control at
25 No. 10 uM No. 10 uM
"ABB" 78 "A102" B 7
"AS7" C 74 "A103" C -10
"A88" C 6 "A104" B 13
"ABO" C 4 "A105" C 22
30 AG0" c 24 A106" B 37
"AG1" C 6 "A107" C 51
"AG2" C 1 "A108" 90
"AQ3" 17 "A109" C 21
35 "AQ4" C 18 "A110" C 51
"AQ5" C 15 "AT11" C 3




3 "Al62

| C50: <100 WRPH1AIHE% nM -

indirectly using Anpl ex Red reagent.
fluorogenic indicator for the H202 forned.

C 30

"A163"

C 10

"Al64"
1 iM= B>1 p,M

C 12

"Al65

B -20

= C Exanpl e A AUKOVERRDT0/M0B6
(enzynme test) Test description 20 The_gygqQtaxin activity is neasured

I n deta

il, autot

Ampl ex Red is nmeasured here as

axin

converts the substrate |ysophosphatidylcholine (LPG 25 into
phosphochol | ne"A%fd | ysopdsphat i dylti c acif (‘BPR)". AfteC thils 5
reaction, tpme—mEsphochotgzne—-s—reactetdwthalkal-re—phosphataseto
gi ve inorgahnic phosphate and ¢hol ﬁ% I n Aﬁ@ step(,i chgline™Ts
oxi di sed by| ch@#g8ie )xi da(Se to gi v@ betpli ne JAM4h f orngtion of PROZ.
H202 r eact s|witiizAnple reagenri—-n—the-presence—of peragxidase
(hor ser adi sh_péroxi dase) chn al1:1 st pi chi 6E§ry and® forms t h&d
hi ghl y’ fl uof esaenn” resor @ i n. [ The 1l uorescenggqg's [measgred [i N azq
react i on- dependept—kiretic—mpde in.orde hat fluorescent gignals
from possi b e BIRET {1 uoBescent substantes whil &R é*re net invol véd in
the reaction can be corrected out. WO 20117006 P2010/ 003661 -
147 - Test procedure 3 pl of a standard solution or of the test
subst ances [ SIBECHREEs W8 t h& Gontsahat [o( nFPﬂTpﬁUﬂdndi vic8Qal | % Control at
concentratipns Mosso|ved in 20mM Hepes pH 7. M th a nmaxi mym of J“;I%
of O are pre-incupated together "w th 20 pI (19 Ing) of hi ghIV
purified recor'ifbi‘rﬁﬁnt autd axiph in 8est busffémazln a bl ack mjcrotigre
l.at e provigedzyideh—p84 H-s—at c—for s The—+regactHon—i-s—ther
?nl tiated by 'é)({jv!”.i oh of "10p1| of -sa-l yisop cfé jtrat i|dyl chol i ne (LFQ:),
10 where tth‘d\m“ concefratj on o# LPC Ils T&3sM |The mixture 183
i ncubat ed at—37& f.,o. 20—n—AH-er_the--Recupation-Anpl ex Red
reagent, per omB%t hor ser adj sh p?gr oxXi dase) 1a‘?ﬁd chol |ﬁe oxi dasd8i s
added15and theAfﬂajorescence s 1 mgedi atlelly megur §d at g61Z [NM Wibgh
exci tation ef-485ArHi-n—3a
123 B "A139" c 45
"At24" C 39 "A140" C -10
"A125" C 25 "A141" B -21
"A126” C 20 i "
20 A142 85
"A143" B 3
"A128" C 42 "A144" C 11
"A129" C 6 "A145" B 2
"A130" C -1 "A146" C 10
. 25 "A131" C 14 "A147" C 62
"A132" 84 "A148" C 10
"A133" c 27 "A149" C 15
CGompound IC50 % Control at Compound IC50 % Control at
30 No. 10 pM No. 10 uM
"A150" B 3 "A166" C 10
"A151" C 16 "A167" C 26
"A152" B 3 "A168" C 52
35 "A153" C 21 "A1T1" c 43
"A154" C 27 "A173" B 1




15" Tecan U tra nul ti node"

r eader.

The activity of autotaxin is

cal cul at edvondiirestsby via detection of the H202 forned. liypft,@hlo?dmm,&q

Mcrotitre plate:PS mcroplate,
Cat #3677 Prot ei n: reconbi nant

Cor ni ng,

384 wel

f}%ot

smal |

vol une, bl ack
axin (Baculovirale H 5

Expressi on) 25 Substrate:L-a-|ysophosphati dyl choline (chicken egq));

Avanti Pol ar Lipids # 830071P 30Standard: Cl14 LPA, Avanti Pol ar

Li pids, Cat# 8a1420P Detgrtion re Nt APl ex fed [eaggnt; v Groger
# Al 2222; 5ipgdis- s$olved inl1 923 m of| DVMB0 perbxidase type VI-A
35( hor ser adi shf*1¢'om| Si gl # P67827 5 np i $86T6&/ed WOC 63
2011/ 006569 PCTFAEFZOT(/ 00361 1485- 17,45 mt—of test—bufifer;
choline oxidase, _Sigm # C5896; 50 U dissplved in 2.47 m of test
buf f er 5Det 3ctP\61‘518reagentC m x| 1:50 dilutjon of detection rleagent in
test Buffer [ Tegisyulfer 0 M TrisgHCH T Merek,—Eat#—1:-68230—pH-8;—1
mv Cadl 2 x H20 br ck #1.02382 "10 15 PO 25 30 | The fol ljow ng
exanpl es re| at'@166" nedi cdrent5: 5 Exanp] e[ B: Injection vialis A

sol uti on of FT6R gofTan tve—+ngredi-epti-of—the-formulal-land 5 g of
di sodi um hydr ogenphosphate in|3 | of bidistilled water is gdjusted tg
pH 6.5 10us ndAZB:N hydrocchl or|c agdd, sterile filTtlered, trgnsterred
into inject u...A I,.Cu.... sed-under-sterile conditions and seale
under 1€t eri é%% ons.” Each inj@cti on \ial contains 5 ng of active
i ngredient. 15,EX@41'pI e C. ¢Supppsitor es A mxture gqf 20 g off anactivy
ngr edl ent | nf ha fn mJ! a | \A th 100 g 0f Q()ya Ie |th| N _ang 1400 a Of
cocoa buttef |é1‘#—blted, ﬁbured i nt4Y noul ds and 204l 1 owed ta cool .
Each suppository contains 20 ng of active ingredient—Exanpte—Db:

Solution A solution is
the formul al490:259. 38<§

b

repared from1l g of an active ingredi ent of
8mMaHzPO4 20020 -28uM8= B of Na2HREM= G2 H20

and 01% g of benzal koni um chloride in 940 m of bidistilled water.
The pHis adjusted to 6.8, and the solution is nade up to 1 |and

sterilised B(akﬁ}ﬁléqf\'aAuﬁafome%t

eye drops.

i ngredi ent of the fornula I
aseptic con

Tablets A
of |agpose,

nagne5|un1stearate IS pressed in a convent|onal

30 Exanpl

ﬁlb%t&ée]gc(gpti

e

iewmerteggn be u

are mxed with 99. 5 g
MO 2011/ 006569PCT/ EP2010/ 003661 -
?"kg of active ingredient of the fornula I,

sed in the form of
of an active

of 35Vasel i ne under

Exanpl e F:

4 kg

1.2 kg of potato starch, 0.2 kg of talc and 0.1 kg of

manner to g|ve

tabl ets in $herAwolayn tasdivitede Imeagired indinectiynssibg Ampidx &ed veagent.

i ngredient. 5

Exampl e E an

ATTATR SR

d%

ue

S e T a?a'

coating of Budetsie,aelaxid cBhaédd thé adub tr?af@gﬁ%?'i‘l
5 the fo m?lggﬁ‘clrﬂ@d

H:.. Capsules, 2 k
ard g8faPhrePkeghalinesan |y§0§bﬁ$@?ﬂtlcb’helacmﬂx%) mmm @aokiyn,

&A% Y

j.nt o

that each cppsph&sfRithaling i€ Ped@ed wi

30

35

of

active in

redi ent of

red

t
Hefdaaiarraed.

[ nt r@'gs&c)ed

osp atase to give inorganic

phosphate and choline. In the next step, choline is oxidised by choline oxi-
dase to give betaine, with formation of H,0,. H>0» reacts with Amplex Red
reagent in the presence of peroxidase (horseradish peroxidase) in a 1:1
stoichiometry and forms the highly fluorescent resorufin. The fluorescence

is measured in a reaction-dependent kinetic mode in order that fluorescent

signals from possible other fluorescent substances which are not involved

in the reaction can be corrected out.



Exanple 1: Anpoules A solution of 1 kg of active ingredient of the
formul a | woz@@/00656¢ bidistilled water is sterile filtered/ep2010/003661
transferred into anpoules, |yophilised Hgder sterile conditions and
seal ed under sterile conditions. Each arrpoul e contains 10 ng of
active ingredient. 30 35 WD 2011/006569PCT/ EP2010/ 003661 - 151 -
Patent C ains 1. Conpounds of the formula I in which denotes Hal,
Ar or Heti, TRkilpredeeitir&O2A, COOA, COOH, Cyc, Het, Ar, COHet,
15CONHHet , CONHAr, CHO CONH2, CC]\IHA CONA2, (CH2)n20H, (CH2)n20A,
OQAr, NHAr, A Hal, (CH2)n2NH2, (CH2)n2NHA, (CHZ) N2NA2 or NHCOA,

et o2 o PR QB (SR M ael TR M hsas s,

A, X, Xleacmamendgppnideintividuzl conecanatidrey disdeivetiein GOmPHHSEs pH 7.2
CH(OA)5 CH( Nk Y, Yl each, independently of one anot her,

denote CH oV! ad@ﬁ‘é%‘ém&é 1%0ef DME0 exavpre-maubRjed tagatrer wit0 st

?E:H%:i_fagg ] 82%) Z@E%En@é%omgg%&@%t%enoi egec%_{i(t#ﬁ%r ine He Glack

branched al Wbmiérmplgtmgrcmﬂ@mm wietls \shi22RC fae BOFmWr@%wl@h%
may be repl aced b% ?%g d/ or nldenotes 0, 1 or 2, n2denotes O,
2.3 or 4, BHi@ GQﬁ@ﬁPEPQf)1@%03‘661@-1ysgahosphﬂ3wyi¢tbwge1(LFLC) 3

or 4, mrden%ﬁ’e?eﬁﬂ@’?hﬁhl cSﬁth?ﬁ@ﬁonoéf (?h? gl S %ﬁaa{ﬁ xtufe %_pc@)a&ed at

unsubsti tuted or nono-, trisu

QHZ NHA, NAZ’CNoe, Q@WmCG(ﬁér fﬁ@)‘hcuﬁ%ﬂa‘lﬂ,, A@@‘@A R@)@@g MHPMexidase
HSO2 A, SOZ[dj;Z and({ﬁ’é tdenotes a mono-, bi- or tricyclic
sat ur at ed Sl d’%?x‘g?ﬁ aad i cholipe cpddges és Radpdgandt beaflnpres-

1 substi L uren By SOl eARIRG ot R ERca st oRgS gy =

CNIHJga\I :gCDA "CepeH, U ITaNRAIIrOGINAD reMNHEOAT hé\llﬁiﬂﬂﬁyb cﬁClﬁNdiaxerSC?Acalculated
car bonyl oxygen
15Het i denot g’sd"'goﬁgﬁf@ detﬁF%%Pyﬁ}qaggéﬁ Y% mati ¢ heterocycl e having 1

to 4 N O and/or S atons, which nmay be unsubstituted or nono-, di- or
trisubstituted by Hal, A, OH, OA, NH2, NHA, NA2, NO2, CN, COOH, COQA,
CONH2, CONHMatexmpla2, NHCOA, 20NHSORA, SCO2NH2, SCR2A, NHCONH2, CHO
and/ or COA, Het2denotes pyrrolidinyl, piperidinyl, thiazolidinyl,
mor phobi nyl , oxa-

Microtitre plate: PS microplate, 384 wells, small volume, black

Corning, Cat#3677

é s Protein: recombinant autotaxin (Baculovirale Hi5 Expression)
Substrate: L-a-lysophosphatidylcholine (chicken egg)); Avanti
Polar Lipids # 830071P
30 Standard: C14 LPA, Avanti Polar Lipids, Cat# 857120P
Detection reagent: Amplex Red reagent; Invitrogen # A12222; 5 mg dis-

solved in 1.923 ml of DMSO peroxidase type VI-A
a5 (horseradish) from Sigma # P6782; 5 mg dissoived



zol i di nyl oqui nazol i nyl, tetrahydropyranyl, erazi
t hi azol yl W#’g{rnﬁblagsg%l enyl, pyrrol yI , Imdazolyl, pyr azol T/ER h%%’l"”%‘

i soxazol yl, isothiazolyl, pyridyl, pyril#8dinyl, triazolyl,
tetrazolyl, 250xadiazo|y| or thiadiazolyl, each of which is
unsubstituted or monosubstituted by A Cycdenotes cyclic alkyl having

3-7 C atons, Adenotes unbranched or_branche kyl, having 1-10
atons, 30in which 1-7 H atons nlﬁfﬁé 'éﬁq % oline afidpss: S@ma#
and/or in which one or two CH2 QEQngﬂﬁ@Mﬂggjgéphpgggfgy NH,
or 35cyclic alkyl having 3-7 C atons, Hal denotes F, O, gﬁegfgéﬁér_
153 - and pharnmaceutically gsable salts and st er eoi soners t her eof

B ta? TeBEtcRTIELE ol 250’ LG o YeRRoh 1SS SMR S burktt -
(R)-7-(2-Fl uorophenyl) - 2- net hanesul fony1-1, 3, 4, 11a-

t etrahydro-2H, 10H- 2, 4a, 10-tri azadi benzol a, d]c cloheptene- 5, 11-di one
HO 0 \1 o Testbuffer: 10 mM Tris HCI, Merck Cat# 1.08219, pH 8,

(R -2-((S)-2-Hydroxy-2-phenyl ac ) - X ny.1).

1,3, 4, 11a-t et r ahydr o- 2H, 10H 2, 4@% ;Cjéé%"% KRIGH 2382
di benzo[ a, d] cycl ohept ene-5, 11-dione HO HO \* o\ 7 " B3"
(R -7 - Fl uor opheny1l) - 2- ((S) - 2- hydr oxy- 2- phenyl acet y1) -

1, 3,4, T1a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzor a, d] cycl ohept ene-5, 11-dione HO HO 110

£

15

20

!mms

25

30

35




\4., 1IN J - ) - 7- (4- Chl oropheny1) -5, 11- di oxo- 3, 4, 5
hexahydr o-%?—l—z%],l/j’gé,s%g-t ri azadi benzo[ a, d] cycl ohept en-2-y1 G
oxobutyric acid - 154 - Cl ii 1110 H®P-0 ) I\ N /

(R)-7-(4-Chl orophenyl) - 2- ( pi peridi ne-4-carbonyl)-1, 3, 4, 11a-

t et rahydro-2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene-
H N C 0/)

!
The following examples relate to medicaments:

PCITEP2010/003661

5,11-di one

5
Example B: Injection vials
A solution of 100 g of an active ingredient of the formula | and 5 g of diso-
dium hydrogenphosphate in 3 | of bidistilled water is adjusted to pH 6.5
10 using 2 N hydrochloric acid, sterile filtered, transferred into injection vials,

e

Each injection vial contains 5 mg of active ingredient.

15 Example C: Suppositories

lyophilised under sterile conditions and sealed under sterile conditions.

A mixture of 20 g of an active ingredient of the formula I with 100 g of soya

lecithin and 1400 g of cocoa butter is melted, poured into moulds and

20

Example D: Solution

allowed to cool. Each suppository contains 20 mg of active ingredient.

A solution is prepared from 1 g of an active ingredient of the formula 1,
S 9.38 g of NaH,PO, - 2 H,0, 28.48 g of Na;HPO, - 12 H,0 and 0.1 g of

benzalkonium chloride in 940 ml of bidistilled water. The pH is adjusted to

6.8, and the solution is made up to 1 | and sterilised by irradiation. This

solution can be used in the form of eye drops.

30
Example E: Ointment

500 mg of an active ingredient of the formula | are mixed with 99.5 g of

35 Vaseline under aseptic conditions.



\ i Nwo 20  B6” /EP2010/003661
(S)-2- Wcl%%éonlt“gg%g%r bony1l-7- phenyl-1 _1la-tetrahydrd="

3,4
2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ’cﬁ_gﬁt-ene- 5,11-dione HO
N-.... -_ iV . NDN /
5-((R)-7-Furan-2-yl1-5, 11-di oxo- 3, 4,5, 10, 11111a- hexahydr o- _ _
1H 2, 4a, 10- t%ﬂsﬂg p,enlza%[lgfsd] cycl ohept en-2-y1)-5-0x0- pentanoic acid
0 1----\ )

A mixture of 1 kg of active ingredient of the formuila |, 4 kg of lactose, 1.2 kg
of potato starch, 0.2 kg of talc and 0.1 kg of magnesium stearate is pressed
in a conventional manner to give tablets in such a way that each tablet

contains 10 mg of active ingredient.

Example G: Dragees
10

Tablets are pressed analogously to Example E and subsequently coated in

Py

a conventional manner with a coating of sucrose, potato starch, talc, traga-
canth and dye.

15
Example H: Capsules

2 kg of active ingredient of the formula 1 are introduced into hard gelatine
capsules in a conventional manner in such a way that each capsule con-

20
tains 20 mg of the active ingredient.

Example : Ampoules

A solution of 1 kg of active ingredient of the formula | in 60 | of bidistilled
water is sterile filtered, transferred intc ampoules, lyophilised under sterile
conditions and sealed under sterile conditions. Each ampoule contains

10 mg of active ingredient.

30

35



.5 OH10 Nko H

5-[ (R) - 7- (MO BHI@PEGphenyl) - 5, 11- di oxo- 3, 4, 5, 10, 11, 11a-  PCT/EP2010/003661
hexahydro- 1H 2, 4a, 10-tri azadi benzo] a, dgqul ohept en-2-y1] -

3, 3-di net hy1l- 5- oxopentanoic acid - 155 - Clal sOH H

(R)-7-Benzo- 1, 3-di oxol-5-y1-2-((R)-thiazolidine-4-carbonyl) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11- di onePa#dnt Glaims HN--"N 0 "1310"
(S)-2-Cycl opent anecar bonyl- 7- ( 241 uor ophenyl) -1, 3, 4, 11a-

tetrahydro- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 5, 11-di one
HO NN." 7---1\ i

(R)- 2. Benzoyi- ﬁ’s@@%ﬁ%ﬁ@ﬁé?h”ﬁ'ﬁ‘h'enyn -1, 3, 4, 11a-

t et ra%ydr 0- 2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 5, 11-di one

R _Ys XN N—(Q)~(E),,-R!
RSN n n
( /:[ l
X
Y’ .

10 R2
i in which
R denotes Hal, Ar or Het1,
R denotes SO;A, COOA, COOH, Cyc, Het, Ar, COHet,
15 CONHHet, CONHAr, CHO, CONH,, CONHA, CONA,,

(CH2)a20H, (CH2)n20A, OAr, NHAT, A, Hal, (CH2)noNHs,
(CHa)naNHA, (CH2)n2NA2 or NHCOA,

R? denotes H, (CHz)naNHa, (CH2)nsNHA, (CHz)nsNA,, (CH2)nsOH,
(CH2)n30A, (CHy)nsHet?, CH,COHet?, CH,CONH,,

20 CH,CONHA, CH,CONA, or A,
X, Xq each, independently of one another, denote CO, CH(QH),
CH(OA), CH(NH), CH. or CF,
. Y, Y4 each, independently of one another, denote CH or N,
RS Q denotes C=0, COO, C=8, C=NH, CH(OH), CH(NHy), SO, SO,
or CF,
E denotes CO, CH(OH), CA(OH), CH(OA), CA(QA), CH(NH,),
HZC\—(CI—E2)1_4 H,C —(CH,),
p )
% Ak, —CT o - ,
Alk denotes linear or branched alkylene having 1-8 C atoms, in
which one or two CH; groups may be replaced by O and/or
NH,
35 n1 denotes 0, 1 or 2,

n2 denotes 0, 1, 2, 3 or 4,



HO F F 1101 41\--/fat "812"

(R) - 7- BenXX2 W1B056k01- 5- y1- 2- (pyri di ne- 3- car bony1) - 113 PETEPA010/003661
t etrahydro-2H, 10H- 2, 4a, 10-tri azadi benzgga, d] cycl ohept ene- 5, 11-di one
- 156 - NNS N\ / "B13"

(R) - 2- Cycl ohexanecar bonyl- 7- pheny1- 113, 4, 11a-t et r ahydr o-

2H, 10H—2 4a, 10-tri azadi benzo[ a, di cycl oheptene 5,11-dione HO N '--
110 "B14" (R)-M3(4-Chl deopmnll]a -Rei( £- hydroxyacetyl) 113, 4 lla-

11-di
}_Strahydlrf)l 2h, 1%‘#'2 4a, ]deno s aednly enrézp%[tr?yl %Yp(i\eny F)e;[a% ofwhlch :ILS Lone

unsubstituted or mono-, di- or trisubstituted by Hal, A, OH,
OA, NH;, NHA, NA;, NO,, CN, COOH, COOA, CONHj,
CONHA, CONA;, NHCOA, NHSO,A, SO2NH, and/or SO.A,

Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-
matic heterocycle having 1 to 4 N, O and/or S atoms, which
may be unsubstituted or mono-, di- or trisubstituted by Hal,
Het?, A, OH, OA, NH, NHA, NA;, NO3, CN, COOH, COOA,

CONHz, CONHA, CONA,, NHCOA, NHSOA, SO-NH, SO.A,

| NHCONH,, CHO, COA, =8, =NH, =NA and/or =0 (carbonyl
oxygen),

10

15 Het' denotes a mono-, bi- or tricyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms, which may be unsubstituted or
mono-, di- or trisubstituted by Hal, A, OH, OA, NHy, NHA, NA,,
NO;, CN, COOH, COOA, CONH,, CONHA, CONA,, NHCOA,
NHSO2A, SO2NHz, SOA, NHCONH,, CHO and/or COA,

Het? denotes pyrrolidinyl, piperidinyl, thiazolidinyl, morpholinyl, oxa-

20

zolidinyl, tetrahydroquinazolinyl, tetrahydropyranyl, piperaziny!,
thiazolyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
i ’s isoxazolyl, isothiazolyl, pyridy!, pyrimidinyl, triazolyl, tetrazolyl,
oxadiazolyl or thiadiazolyl, each of which is unsubstituted or
monosubstituted by A,
Cyc denotes cyclic alkyl having 3-7 C atoms,
A denotes unbranched or branched alkyl having 1-10 C atoms,
30 in which 1-7 H atoms may be replaced by F, Cl and/or Br,
and/or in which one or two CH, groups may be replaced by O
and/or NH,
or
cyclic alkyl having 3-7 C atoms,
Hal denctes F, Cl, Bror |,

35



c \/

00H "815"

(R) - 7- PheMA 202104836 phene- 2- car bony1) - 113, 4, 11a-t et r ahy #CFEP2010/003661
2H, 10142, 4a, 10-tri azadi benzo[ a, d] cycl ohgptene-5, 11-dione 0 HO / \

N N\/\

0 "816"

(R) - 2- Cycl opr opanecar bonyl- 7-furan-2-y1-113, 4, 11a-

t et rahydro- 2H, 10H 2, 4a, 10-tri azadi benzol[ a, d] cycl ohept ene-
and p{]uarmaceuncally usable salts and sterecisomers thereof including

- 157 -

10

A

15

20

30

35

mixtures thereof in all ratios,

where the compounds "B1" — "B27"

No.

Name and/or structure

IIB1!!

R)-7-(2-Fluorophenyl)-2-methanesulfonyl-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione

\ /
0O O

- N
|
O N N—S=0

n" le!

(R)-2-((S)-2-Hydroxy-2-phenylacetyl)-7-(4-methoxyphenyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d] cycloheptene 5,11-dione

SFHE0

"83"

(R)-?—(Z-Fluorophenyl)-2~((8)—2-hydroxy-2-phenylacetyl)—
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione

5530

IIB4"

4-[(S)-7-(4-Chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazadibenzo[a,d]cyclohepten-2-yl]-4-

oxobutyric acid

5,11-di one




"817" (R)-7-(4-Chl orophenyl)-2-cycl ohexanecar bonyl1-1, 3, 4, 11a-

t et r ahydr }&QHI1OM5P 44, 10-tri azadi benzol a, di cycl ohept en@CTEP2ALIE0EGE
HO 110 11\--iillp Cl
carbonyl)-1, 3, 4, 11a-
tetrahydro- 2H 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 5, 11-di one

"B18" (R)-7-Phenyk42-((R)-thiazolidine 4

H i 19"
(R) - 2- Cycl ohexanecar bpny1- 7- ( 241 uor opheny1) - 113, 4111a- HO
t et rahydro- 2H, LOH 2, 44, 10-tri azadi benzo][ a, d] cycl ohept ene- - di ong
HO ON " B20" Cl
(R -7-(4-Chl orpphenyl )-2-(thi op . N‘11§N
t et rahydro-2H, 10H 2, 44, 10-tri az d] cycl ohgpt e 5, 11- di onsg
WD 2011/ 006569PCT/ EP2010/ 003661 - 158 A
2011/ 006569PCT/ EP2010/ 003661 - 159 - N o
H
"B&S" (R)-7-(4-Chlorophenyl)-2-(piperidine-4-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
10
C
\__/
15
"Be" (S)-2—Cyciopentanecarbonyl—7~phenyl~‘] 3,4,11a-tetrahydro-
2H,10H-2 4a 10—tnazad|benzo[a d] cycloheptene 5,11-dione
20 s tevs
S "B7" 5-((R)-7-Furan-2-yl-5,11-dioxo-3,4,5,10,11,11a-hexahydro-
et 25 . .
1H-2,4a,10-triazadibenzofa,d]cyclohepten-2-yl)-5-oxo-
pentanoic acid
o O
] NQNw
30 [
;. OH
\N/%o
"Bg" 9-[(R)-7-(4-Chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazad ibenzo[a,d]cyclohepten-2-ylj-
35

3,3-dimethyl-5-oxopentanoic acid




H N 1110 40 "B25"
(R) - 2- (3, 3YORMROPSAODBUL yry1) - 7- (4- met hoxyphenyl) - 11314, 1 PSI/EP2010/003661
tetrahydro-2H, 10H 2, 4a, 10-tri azadi benzqkg,.cfi cycl ohept ene- 5, 11-di one
HO 0 140 \ 110 o "B26"
7- (4- Chl or ophenyl ) -2-(3, 3-di net hyl butyryl)-1, 3, 4, 11a-
t et rahydro- 2H, ] H-?,Aa,lo-rriazadibenzo[a.d]cvcloheptene- 5,11-di one
0O or-NN C 41 | "B27"
2- Benzoy1-7-(44chl orophenyl) - 113, 4 lla- te” yHFéx 10F+ 0
2,4a, 10-triazadi benzo| a, d] gycl @ ; ii
are excluded. 2. Conpounds accd )
2011/ 006569PCT/| EP2010/ 003661 - ehot es: H (CF12) n3NH2,0H
(CFlZﬁgsNHA, (CH2) n3NA2, (CF12) n3CH, N3PA 4 CH2) n3Het 2,
CH2COFet 2, CH2CONF12, | CH2 CONHA, CH2CCNA2 othethyI 5and

cludl ne

phar maceut i cal Frywggabte and-—st ere Hel-ydin
m xtures thereof Ilg% I (QE?'%%HZO 13 Fo5SE %y %é@“o* F%'&Grf:f&afbonyﬁ-
according to CJaim1 pr 2 in MBictatetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione

10 H

15 ©
"B10" (8)-2-Cyclopentanecarbonyl-7-(2-fluorophenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-

5,11-dione
20
@]
( o5 "B11" (R)-2-Benzoyl-7-(3-trifluoromethylphenyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a, 10-triazadibenzo[a,d]cycloheptene-

5,11-dione

so 5 D

"B12" | (R)-7-Benzo-1,3-d ioxol-5-yl-2-(pyridine-3-carbonyl)-1,3,4,11a-
35 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione




X, Xleach,

i ndependent|y of one anot her,

denote CO or CH2, 10and

phar maceutY@ 2¢114{p0e56abl e salts and stereoi somers ther eof ,PATVER200/ 008661

m xt ures thereof - 156
nore of Clains 1-3 in which 15Y, Yldenote CH, and
pharmaceutically usable salts and stereoi soners thereof,

one or

m Xxtures there
nore of C ains

having 1-10 C

in a

Il ratios. 4. Conpounds according to

i ncl udi ng

f inall ratios. 205.Conpounds according to one or
1-4 inlwhi ch Adenot es unbranchad branched al kyl
at ons, in which 1-7 H atons N repl aced by F and/Q

-

Cl, or cyclic alkyl having 3-7 C atons, cally usablje
salts and stere¢oi soners thereof I DK eof in all
rati os. 6. Conpounds a¢cording {n which
30Ar denot es phenyl which is u o: N
trisubstitutediby Hal| A OH,

phar maceuti cal Ly usab e salts and ster eoi soners thereof, including

m xt ures thereof"B18"a (Rthleot%(an\éﬂaﬂMtM e 9RPCE £R2618{rEA%EH01
-161 - Hetdenotes a m)n:(h) Ot% 6 #cl ic saturated, unsaturated dr
aro- matic heterocycl e Adyf 2f3c3) Jriggadipenzela plogclohsrtenanhi1drieag
be unsubstituted or mpno-, di- or trisubstitutes by A Het2, OH,

5NH2, NHA and/ pr NA2, | and pharmaceutically l e salts and
sterediUsomers {hereof| includi ng m xtgfe t‘ﬁ:%(ﬂ\i nal ratios. 8.
Compounds accofding tp one or nore of iIClalnms 177 | ich 10 Heti
yenotes a nonot, bi- pr tricycl] c~pether ocycl aying 1 to 4
N;” 0 and/or S atons, Wwhich may i di - or
trisubstituted| by A apd/or Hal, and phar i cally
usabl e salts apd sterpoi soners thereof, including 15m XtUres thereof
inall ratios. |9 npoun boChaa s i=8-1n
whi ch 1Rdenot es HE’IT,@A Hﬂeﬁ%@%rg%géﬁg?ﬁe(z%%&&%&l%? 13}@
Het, Ar, COHet CC]\IHHett;etrem‘dHAFZH QaE-2 GaNHR tri2adiysnzCR\NAR Yy cloBERBIem2OH,

(CH2) n20A, QAr
R2denotes H, (
25( CH2) n30A, (
met hyl , X, Xle
Yldenote CH, 3
CH( OARD CA(O0A)
-GN WO 2011
branched al kyl
may be repl ace
2, 3 or 4,

£
L

25

CH2) n3N
CH2) n3Het 2, CH2COHet 2, CH2CONH2H
ach,
0DQdenot

ene hayij

dTb_)LQ__andl or
n3de

NHAr |

in

CH( NH
006569

nbtlés

n2NHA

eENEE:

(CH2) n2NH2, ( CH2)
H2, (CH2) 113NHA, (

CH2) n2NA2 or A,
(CH2), -, 30H,
CHZCONHA, CH2CONA2 or
denote CO or CHZ2,
gOH) CA(OH) ,
[\ -C-or
o es Ilnear or

dependently of one angt
es CO, SO2 or |[Edenot es CO
2), H2C -( ’
PCT/ EP2010/ 0Q368,
ing 1-8 &latows, in whioch o AEH2 groups
NH__S5nldenotes Q, 1 or 2 n2denotes 0, 1,
1(Rp7- %@y!-z ~(thiophene-2-carbonyl)-1,3,4, 11a-tetrahydro-

2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione

kd

30

“B16|I

(R)-2-Cyclopropanecarbonyl-7-furan-2-yl-1,3,4,11a-
tetrahydro-2H,10H-2 4a, 10-triazadibenzo[a,d]cycloheptene-

5,11-dione

35



Ar denot es
trisubstit
nono-, bi-

henyl
SHIHY5eRI , A OH OA NH2, NHA and/or NA2, FOH@RIEHON3GE1a
or tricyclic saturated,

whi ¢

h is unsubstituted or nono-, di- or

unsagur.ated or aro- matic

het erocycle haying 1 to 4 N, 0 and/or S atons, which nay be

unsubstituted or nono-, di- or trisubstituted by A Het2, OH NH2,
NHA and/or NA2, _15Hetidenotes a nmono-, bi- or _tricyclic aromatic

het erocycle haying 1 {fo 4 N, O and/or S atons ch may be
unsubstituted or nmono4, di- or trisubstituge A and/ Hal

Het 2denot es pytrolidipyl, piperidqyyl, i nyl, hol i nyl ,
oxa- 20zolidinyl, tetrahydroqui nazot yranyl ,

pi perazi nyl, thiazolyl, furyl, tk yi, | ol yl,

pyrazaql yl, oxazolyl, isoxazolyl, isothiazolgl, 'dyl , Opyri m di nyl,
triazolyl, tetrazaolyl| oxadiazolyl or thiadiazolyl, each of which ig
unsubsti t ut ed )r“ﬁ@ﬁn10iﬁﬁ§%k¥@hkﬂob&emwyﬂydeMGkaBe@ybbthEBkwi1a~

having 3-7 C atons, A

C atons, in wh
30cyclic al kyl
Conmpounds acco

2011/ QQ6569PCT.

struct'tre "10"
1, 3,4, 11a-tetr

ch 1-7
havi ng
rding t
EP2010

ahydr o-

7- (4- Cnl or o- 2-fl uorophen

denot es un d o ranched al ky] having 1-10
PlebH el DR I i e nzais Slovelohepteric-
3-7 C atons, Hal dengtigsyifneC . Br or I. 10.
b Claim 1 selected fromthe group WO
003661 - 163 - Conpound ) Name and/ or

N 3-dine%§ylbutyry1)-

PH, 10H- 2, 4a, 10-tr{

gﬁbenzo[a,d]cyzloheptane-S,ll-dione Cl N
7- ( 3- Chl or ophepyl) - 2-( 3, 3-di met hyf'B , A 1la-
t et rahydro-2H, LOH 2, 4p, 10-tri aza [ a,dicycl ohept, 11-di one
a /\N * "P5" 147-(2-Fl uppophefyl)-3, 4, 5, 10, 11, 11aNhexahydr o- 1h+
2,4a, 10-triazadi benzo[ a, d] cycl ohept en-2-y11- 3, 3- di net hyl but an-1- one¢
Fo 7-fR N "B18" (R)-7-Phenyl-2-({R)-thiazolidine-4-carbonyl)-1,3,4,11a-
tetrahydro-2H, 10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
H
O
AN N
20 / ﬂ HN g
—_—
N
N
_/ \8_/
Q
"B19" (R)-2-Cyclohexanecarbonyl-7-(2-fluorophenyl)-1,3,4,11a-
- 25 tetrahydro-2H,10H-2 4a, 10-triazadibenzo[a,d]cycloheptene-
5,11-dicne
30
"B20" | (R)-7-(4-Chlorophenyl)-2-(thiophene-2-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
35 5,11-dione




H "26" 2-(3,3-Dinethyl butyryl)-7-(2-fluorophenyl)-1,3,4,5,10, 1l1a-
hexahydr o YeP2P14865¢D- t r i azadi benzo[ a, d] cycl ohept en- 11- ®wE/ERMI 0/003661
2011/ 006569PCT/ EP2010/ 003661 - 164 - _%58 . \ 7 " 28"

7- (4- Chl oro- 2-fl uorophenyl)-2-(3,3-d inethylbutyl)- 1,3,4,1la-tetra
hyd ro-2H, 10H 2, 4a, 10-triaza- d ibenzo[a, d] cycl oheptene-5, 11-di one
Cl 411 "31" 7-(4-Chlorophenyl)-2-(3,3-dinethyl butyryl)-10-nethyl -
1,3,4,1la-tetra hydro;2H 10H 2, 4a,10-tri aza-
di benzo[ a, d] cycl ohept e
7- (4- Chl orophenyl)-10
di met hyl butyryl)-1, 3, 4,
triazadi benzo[ a, d] cyc

5

"B21" (R)-7-(4-Chlorophenyl)-2-(2-phenoxyacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
10
{3 #ﬁ o

15

"B22" 7-(4-Methoxyphenyl)-2-((R)-thiazolidine-4-carbonyl)-

1,3 4,11a-tetrahydro-2H,10H-2,4a,10-triazadibenzo-
[a d]cycloheptene 5,11-dione

20 OO

"B23" (R)-'/'—(2-FIuorophenyi)-2—(thiophene-2-carbony})-‘i 3.4,11a-

25 tetrahydro-2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-
5,11-dione
H
Uy
30 O NN
F 5§
"B24" (R)-2-(4-Dimethylaminobenzoyl)-7-(2-fluorophenyl)-

1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
35 dibenzo[a,d]cycloheptene-5,11-dione




"ALT ( R) -7- ( 4- Chl or Ophenyl) - 24( S) -2- hydr oXy- 2- pheny| acet yO'

1, 3, 4, 11aW@e§ialegedsd- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, dlcycl ohept ene-5, 11-di one Wo53011/ 006569PCT/ EP2010/ 003661
- 165 - HN\ HO 40 \N 0/ c

2-[(R)-7-(2-Fl uoropheny0-5, 11-di oxo- 3, 4, 5, 10, 11, 11a-
hexahydro- 1H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept en- 2-
yl] - 2- oxoacetam de 0 HZNNS W 10

O
(R -2-((S)-2-Hydroxy-2-phenyl acetyl) - 7-t}ﬂ' hen- 2- y1-
1,3, 4, 11a-tetrahydro-2H 10H 2, 4a, 10- i dza- N
di benzo[ a, d] cy¢l ohept e€ne-5, 11- dFt one N\//
N/
/

"B25" | (R)-2~(3,3-Dimethylbutyryl)-7-(4-methoxyphenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triazadibenzola,d]cycloheptene-
5,11-dione

10
H O
. N
. ‘ \g—\ 0
oo
~o o
15
"B26" 7-(4-Chlorophenyl)-2-(3,3-dimethylbutyryi)-1,3,4,11a-
tetrahydro-2H,10H-2,4a, 10-triazadibenzo[a,d]cycloheptene-
5,11-dione
@)
20 o A
N
C’ r
o
H
. o5 "B27" | 2-Benzoyl-7-(4-chlorophenyi)-1,3,4,11a-tetrahydro-2H,10H-

2,4a,10-triazadibenzol[a,d]cycloheptene-5,11-dione

Q N//\N
H

are excluded.

35

2. Compounds according to Claim 1 in which



Ho \ \ N \' N S\ /" HO

2- ((R) - 7- MO 311906560 5, 11- di oxo- 3, 4, 5, 10, 11, 11a- PCT/EP2010/003661
hexahydr o- 1H- 2, 4a, 10-tri azadi benzo[a dhggcl ohept en- 2-
yl) - 2- oxoacet am de HO \ / N\

R? denotes H, (CH2)nsNHa, (CH2)nsNHA, (CHa)naNAz, (CH2)n3OH,

(CH2)n30A, (CHa)nsHet?, CHCOHet?, CH,CONH,,
CHQCONHA, CHZCONAQ or methyl,

and pharmaceutically usable salts and sterecisomers thereof, including

5
mixtures thereof in all ratios.
3. Use of compounds according to Claim 1 or 2 in which
X, X4 each, independently of one another, denote CO or CHy,
10 and pharmaceutically usable salts and sterecisomers thereof, including

mixtures thereof in all ratios.

e

4.  Compounds according to one or more of Claims 1-3 in which
15 Y, Yq denote CH,
and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

20 9. Compounds according to one or more of Claims 1-4 in which
A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F and/or Cl,
or

cyclic alkyl having 3-7 C atoms,

R

=25 and pharmaceutically usable salts and stereoisomers thereof, including

mixtures thereof in all ratios.

6.  Compounds according to one or more of Claims 1-5 in which
30 Ar denotes pheny! which is unsubstituted or mono-, di- or
trisubstituted by Hal, A, OH, OA, NHz, NHA and/or NA,
and pharmaceutically usable salts and stereoisomers thereof, including
mixtures thereof in all ratios.

35
7. Compounds according to one or more of Claims 1-6 in which



N NH2 (R)-7-(4-Chl orophenyl)-2-((R) -thiazolidi ne-4-carbonyl)-
1, 3, 4, llaw@rnahgdso- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661

di benzo[ a, d] cycl ohept ene-5, 11-di one y\%ngl/ 006569PCT/ EP2010/ 003661
- 166 - HNO O\ 01

(R)-7-Furan-2-y1-2-(2-hydroxyacetyl)-1, 3,4, 11a-tetrahydro-

2H, 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl oheptene-5,11- dione HO 0\

OH "AT (R)-2- (3,HtD nmefehptdsd ywionb)-; Bi- 0Rtridydiic ogthesed) udsatdrated braro-

tetrahydro-2H, 10H 2, 4a, 10-tri aza- d ibenzo[ a, d] cycl oheptene-5, 11-d
i gnreak% 110 \ 72 matic heterocycle having 1 tE) 4 N], Oyand/or atoms, which may

be unsubstituted or mono-, di- or trisubstituted by A, Hetz, OH,
NH2, NHA and/or NA;,

> and pharmaceutically usable salts and sterecisomers thereof, including
mixtures thereof in all ratios.
8.  Compounds according to one or more of Claims 1-7 in which
10 Het' denotes a mono-, bi- or tricyclic aromatic heterocycle having 1 to
{ 4 N, O and/or S atoms, which may be unsubstituted or mono-, di-
or trisubstituted by A and/or Hal,
and pharmaceutically usable salts and stereocisomers thereof, including
15 mixtures thereof in all ratios.
9.  Compounds according to one or more of Claims 1-8 in which
R denotes Hal, Ar or Het',
0 R’ denotes SO,A, COOA, COOH, Cyc, Het, Ar, COHet,
CONHHet, CONHAr, CHO, CONH,, CONHA, CONA,,
(CH2)n20H, (CH2)n20A, OAr, NHAr, (CH2)naNHz, (CH2)noNHA,
(CH2)naNA; or A,
e R? denotes H, (CH2)nsNH2, (CH2)nsNHA, (CHz)naNA,, (CH2)a30H,
25 (CH2)is0A, (CHz)nsHet?, CHCOHet?, CH.CONH,,
CH>CONHA, CH2CONA; or methyl,
X, X4 each, independently of one another, denote CO or CHj,
Y, Y4 denote CH,
30 Q denotes CO, SO, or COO,
E denotes CO, CH(OH), CA(OH), CH(OA), CA(OA), CH(NH2),
H,C —(CH,),, H,C—(CH,),
\ 7 v
Ak, —CT o CON

35



N 10 ( (d}?()) 2;1’?02- droxyacetyl)-7-thi ophen-2-y1-1,3,4, 1lla- tetra
hyd ro-2HWO #1958 10-triaza- di benzo[ a, d] cycl ohept endOF/EPRO /0036
H . \ G\ 7 O - 162 -

(R)-7-(4-Chl oropheny1) - 2- (4-di met hyl am nobenzoy1) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzoi a, d] cycl ohept ene-5, 11-di one WO 2011/ 006569PCT/ EP2010/ 003661
- 167 - NJ . * Ajkg rafenotes linear or branched alkylene having 1-8 C atoms, in

(R) -7-(2-Fl uorophenyl) - 2. =L hi l4,di ne- 4- n -
1, 3,4, 11a-tetrahydro- 2Hﬁr&éﬁé?%;&f%85;'?2&@%-“%8%%3?86)‘%&'309(1 by O an'('j/or
di benzo[ a, d] cycl ohept endN5, 11-dione HO HN,7Ns ila/ N _ 0 "A 1
(R)-2-(3-Fl uorobenzoyl)-7- §4- net hoxyphenyl)-1, 3,4, 11a- .

t et raf%/dr 0- 2H, 16t} 2, 2a, H8NPIESY.al OF; benzo[ a, d] cycl ohept ene-5, 11-di one

HO O n2 denotes 0, 1, 2, 3 or 4,
n3 denotes 1, 2, 3 or 4,
Ar denotes phenyl which is unsubstituted or mono-, di- or

trisubstituted by Hal, A, OH, OA, NH,, NHA and/or NA,,

10 Het denotes a mono-, bi- or tricyclic saturated, unsaturated or aro-

matic heterocycle having 1 to 4 N, O and/or S atoms, which

may be unsubstituted or mono-, di- or trisubstituted by A, Het?,
OH, NHz, NHA and/or NA,,

15 Het' denotes a mono-, bi- or tricyclic aromatic heterocycle having 1
to 4 N, O and/or S atoms, which may be unsubstituted or
mono-, di- or trisubstituted by A and/or Hal,

Het? denotes pyrrolidinyl, piperidinyl, thiazolidinyl, morpholinyl, oxa-

20 zolidinyl, tetrahydroquinazolinyl, tetrahydropyranyl, piperazinyl,
thiazolyl, furyl, thienyl, pyrrolyl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, isothiazolyl, pyridyl, pyrimidinyl, triazolyl, tetrazolyl,
oxadiazolyl or thiadiazolyl, each of which is unsubstituted or

monosubstituted by A,

iy
£

25
Cyc denotes cyclic alkyl having 3-7 C atoms,

A denotes unbranched or branched alkyl having 1-10 C atoms,
in which 1-7 H atoms may be replaced by F and/or ClI,
or
30 cyclic alky! having 3-7 C atoms,
Hal denotes F, Cl, Bror .

10. Compounds according to Claim 1 selected from the group

35



o\ 11

40
1, 3, 4, 11aWY@EIARYFEY- 2H, 10H- 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-di one 4134gS C N /Th,
2011/ 006569PCT/ EP2010/ 003661 -

"Al 2" 7-(2-Fluorophenyl)-2-((R) -thiazolidine-4-carbonyl)-

PCT/EP2(10/003661
.NHN 000 WO

168 - "A13"

2- (3, 3-D net hyl butyryl)-7-(2-fluoropheny0-1, 3,4, 11a-

tetrahydro-21--1|
di benzo[ a, d] cycl
2- (1H Benzotri az
1,3,4,11a-tetrahydro

_10H-2 4a,

O-triaza-

oHegmraunds
rol e- Be.carb
RS0

11-di one 0 r\ Nama &nd/oAs#ticture
bny1) - 7- (2-f | uor opheny0-
H 2.4a,10-tri aza-

di benzol[ a, d] cyc| ohepti®fie- 5| 11-7d{4o6aIddoR-HloropNehyiH2:(B15dimethylbutyryl)-
7- (2- Fl uor ophenyl) - 2- (pyri di ne-2-carhbgony0-113, 4, 11a- )
t et rahydro- 2H, 10H 2, 4a, 10-tri aza-1’ebﬁ"agﬁf@frééﬁqréy%ﬁaﬁéb?éﬁei%?rﬁadi one
N / 1/ \ N/ dibenzo[a,d]cycloheptene-5,11-dione
oo N’\<Jr
N o)
= N” 0
. H
"7 7-(3-Chlorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
15 dibenzo[a,d]cycloheptene-5,11-dione
Cl
Q
= /N
QO
T
| Nf I
20 H O
"25" 1-[7-(2-Fluorophenyl)-3,4,5,10,11,11a-hexahydro-1H-
2,4a,10-triazadibenzo[a,d]cyclohepten-2-yl}-3,3-
- dimethylbutan-1-one
25 . o
A
N N
10y
7N
H
30 "26" 2~(3,3-Dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,5,10,11a-

35

hexahydro-2H-2,4a,10-triazadibenzo[a,d]cyclohepten-11-

one




0 "A16" (S)-7-(2-Fluorophenyl)-2-((R)-thiazolidine-4-carbonyl)-
1, 3, 4, 11aW@EHMYFFD- 2H, 10H 2, 44, 10-tri aza- PCT/EP2010/003661

di benzo[ a, d] cycl ohept ene-5

, 11-di one WpPg2Q11/ 006569PCT/ EP2010/ 003661

- 169 - S 7----- \:NOC NHN O0O0OO0 "A17"
(S)-2-(3,3-Dinmet hyl butyryl)-7-(2-fluorophenyl)-1, 3,4, 11a-

tetrahydro-2H, 1Q0H 2, 4a, 10-

riaza- _di benzo[ a,d] cycl oheptene-5,11-di one

"A18"
4-trifl

7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzola,d]cycloheptene-5,11-dione

7-(4-Chlorophenyl)-2-(3,3-dimethylbutyryl)-10-methyi-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

7-(4-Chlorophenyl)-10-ethyl-2-((S)-2-hydroxy-3,3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

Ci O
O VN 0
Kj:é/%

0 -F \( 7----Y N' N OO
2-(3,3-Di net hyl butyryl)-7-
1, 3,4, 11a-tetrahydro-2H, 10
di benzo[ a, dicycl ohept ene-5
5
ll28"
10
15 !131"
20
w 5 Y&
L 25
30
IIA1II
35

(R)-7-(4-Chlorophenyl)-2-((S)-2-hydroxy-2-phenylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione




"A19" 743, 5- Di chl or opheny1) - 243, 3-di net hyl butyry1)-113, 4, 11a-
t et rahydr 8Y@P11606569 45, 10-tri aza- di benzo[ a, d] cycl ohept RPN/ 83 cShe

Cl /I\N---,, , C N-4.

HO "A20"_165 -

7- (2- Fl uor ophenyl) - 2- (3- pyri di n-2-yl propi onyl) -1, 3, 4, 11a-
tetrahydro-2H, 10H 2, 4a, 10-tri aza- di benzo[ a, di cycl ohept ene-5, 11-di one

WD 2011/ 006569PCT/ EP2010/ 003661 - 170 - 0/ \ NN/ IS) Nk'* HO
"A21 7-(4-Chl orophenyl)-2-((S)-piperidine-2- calﬂjon ) -
1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10-tri a HO
di benzo[ a, d] cycl ohept ene-5| 11-dione Cl 0} 7----- H
N, Rl (U Y\ SR %ide " AZ2"
\_/N
. Cl 0 0
"A2" 2-[(R)-7-(2-Fluorophenyf)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazadibenzofa,dJcyclohepten-2-
yl]-2-oxoacetamide
O
10 2
H,N /N O
B N N
iy 0 \’&\ O F
N
O H
15 "A3" (R)-2-((8)-2-Hydroxy-2-phenylacetyl)-7-thiophen-2-yl-
1,3.4,11a-tetrahydro-2H,10H-2 ,4a,10-triaza-
dibenzol[a,d]cycloheptene-5,11-dione
H O
I N N\i_\
20 - O
S AEVARA
O &
HO
o "A4" 2-((R)-7-Furan-2-yl-5,11-diox0-3,4,5,10,11,11a-
= 25 hexahydro-1H-2 4a,10-triazadibenzo[a,d]cyclohepten-2-
yl)-2-oxoacetamide
O
| ) N\i_\
G]/ NN 7
30 \ N
0 4 \_/ AngHz
O
"A5" (R)-7-(4-Chlorophenyl)-2-((R)-thiazolidine-4-carbonyl)-
1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-triaza-
35 dibenzola,d]cycloheptene-5,11-dione




7- (4- Chl or ophenyl) - 2- (2- met hanesul lonyl acetyl)-1, 3, 4, 1a- tetrahyd
ro- 2H, 10HWO 2H100656% | aza- di benzo[ a, dlcycl ohept ene- 5, 11-PAiT¢RR2010/003661
0100, ---_, I PN HO/ "A23"

- 165 -
7- (4- Chl or ophenyl) - 2- (1- met hyl- 3- propyl - 11- 1- pyr azol e- 4-
carbonyl)-1, 3,4, 11a-tetrahydro-21--i, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cyc
2011/ 006569PCT/
7- (4- Chl or ophen
tetrahydro-2H, 1
0 N / 0
7- (4-Chl or ophen
tetrahydro-2H, 1
di ben20o[ a, d] cyc

ohept ene-5

11-di one Cl /\ NN /i \ NSO WO

—P2010/ 0036
yl)-2-(2-cy
DH- 2, 4a, 10-
No " A25"

61 - 171 - "A24 I H O g

cl ohexyl acetyl) - 4 HN
. cl oh tenj_ﬂ- di one
- N Q
O

[ riaza- dibenzo|

10

y1)-2-(2-cygcl opent yl )-113,4
DH- 2, 4a, 10-tri aza<Cl 0
oheptene-5|11-dj one
"AB" (R)-7-Furan-2-yl-2-(2-hydroxyacetyl)-1,3,4,11a-tetrahydro-

2H,10H-2,4a,10-triazadibenzofa,d]cycloheptene-5,11-
dione
H
§ O
O \i—\ 0O
O
O OH

15

20

IIA7H

(R)-2-(3,3-Dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzofa,d]cycloheptene-5,11-dione

H O
F N
SO
o rO
O

25

30

11A8II

(R)-2-(2-Hydroxyacetyl)-7-thiophen-2-yl-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

H
N @]
@]
O
s g OH

!!Agll

(R)-7-(4-Chlorophenyl)-2-(4-dimethylaminobenzoyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzo{a,d]cycloheptene-5,11-dione
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110 "A26"

7- (4- Chl oMgpHERPA6S6D- [ 3- (1- net hyl- 1H pyrazol - 4-y1) - PCT/EP2010/003661
propi onyl]-113, 4, 11a-tetrahydro-21-1, 19§k 2, 4a, 10-tri aza-

di benzo[ a, d] cycl oheptene-5,11-dione N CI rTh N/ N H"A27"
7- (4-Chl oro- 2-fl uorophenyl) - 2- (2-t hi ophen- 3-yl acetyl) -

1,3,4,11a-tetrahydro-2H, 10H 2, 4a, 10-triaza-
di benzo[ a, d] cyc| ohept ene-5} 11-dione N Cl.
N\//
5 O
Cl
"A10" (R)-7-(2-Fluorophenyl)-2-((R)-thiazolidine-4-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
10 dibenzo[a d]cycloheptene 5,11-dione
15
"AT1Y (R)-Z-(S—Fluorobenzoyi)-?-(4—methoxyphenyl)-1 3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
20 H_0©
O K—\ o
Oy O
O
P F
o5
"A12" 7-(2-Fluorophenyl)-2-((R)-thiazolidine-4-carbonyh-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzofa,d]cycloheptene-5,11-dione
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0 QU e
N/\\ SN
N—y M
etk
N
H o
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.NN HO WO 2011/ 006569PCT/ EP2010/ 003661 - 172 - "A28"

7- (4- Chl oM 211/P98¢%phenyl ) - 2- (2- cycl opr opyl acet y1) - PCT/EP2010/003661
1,3,4,11a-tetrahydro-2H, 10H 2, 4a, 10-trihgga-

di benzo[ a, d] cycl ohept ene-5, 11-di one Cl FO o/ 0 110 "A29"

7- (4- Chl orophenyl ) -2-(2-pyridin-2-ylacetyl)-1, 3,4,11a-

tetrahydro-2H, 10H-2,.4a 10-triaza- dibenzol[a dl cvcl oheptene-5, 11-di one

o ili " ABd3" 2-(3,3-Dimethylbutyryl)-7-(2-fluorophenyl)-1,3,4,11a-

7- (4- Chl or o- 2-f] uorophenyl ) - 2- (2- pyr.idi,n Y.
1,3, 4, 11a-t et rahydr o- 2H, 10H 2, 4a, 10@??'29)’?&9‘)9"??%'&2‘8’1O't”aza‘

di benzo[ a, d] cyc| ohept ene- 5 11- di ongitehk8[a,dlcycibheptiNe-8,11-dione

Q
5
10 .
"A14" 2-(1H-Benzotriazole-5-carbonyl)-7-(2-fluorophenyl)-
;* 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
0
1 5 F O //\N N\\
N N
== N
\ H
/ N” 0

20 "A15" 7-(2-Fluorophenyl}-2-(pyridine-2-carbonyl)-1,3,4,11a-

tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dicne

Sy

Q Y

25 O N N

L%
N

H @)

"A16" (8)-7-(2-Fluorophenyl)-2-({R)-thiazolidine-4-carbonyl)-
30 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzola,d]cycloheptene-5,11-dione
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0. "A31" 7-(4-Chloro-2-fluorophenyl)-2-phenylacetyl-113,4,11a-

t et r ahydr PH11/004589, 4a, 10-tri aza- di benzo[ a, dlcycl ohept @agaP2@0/0066he
cl 0 /Th 40 101N WO 2011/006569PCT/ EP2§40/ 003661 - 173 - "A32"

7- (4- Chl or ophenyl) - 2- phenyl acety1-1, 3, 4, 11a-t et rahydr o-

2H 10H 2, 4a, 10-tri azadi benzo[ a, d] cycl oheptene 5,11- dione * o Cl *O

"A33" 7-(4-Chloro-2-fl| uorophenyl)-2-(3, 3-di net hyl butyl) -
1,3,4,11a-tetrapydro-2H, 10H 2, 4a, 10- L.t :
di benzo[ a, d] cyc| ohept ene- 5}, 11- di one

a
@ ii/Q N 110&)34
7- (4-Chl orophenyl)-2-((S)-2- hydroxy-3;,.3* th
1, 3,4, 11a-tetrapydro- 2H, 10H 2, 4a, 10-tri a
di benzo[ a, d] cyc| ohept ene- 5|, 11- di one Cl /W

5
"A1T" (S)-2-(3,3-Dimethylbutyryl)-7-(2-fluocrophenyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
10 0
NN
’gh\—/ O
N
H ©
15 "A18" 2-(3,3-Dimethylbutyryl)-7-(4-trifluoromethylphenyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
20
&
25 "A19" 7-(3,5-Dichlorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-

tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

0 0
: O
- N N
cl l—/
. NN

"A20" 7-(2-Fluorophenyl)-2-(3-pyridin-2-ylpropionyh)-1,3,4,11a-
35 tetrahydro-2H,10H-2,4a 10-triaza-

dibenzola,d]cycloheptene-5,11-dione




" A35"

174 - d

" A36"

7- (4- Chl or ophenyl) - 2- ( 2- oxo- 2- phenyl acetyl)-1, 3, 4, 11a-
t et r ahydr 3&@H11/0045¢9 4a, 10-tri aza-

di benzo[ a, cl ] cycl ohept ene-5, 11-di one
I\ N/

PCT/EP2010/003661
_{¥» 2011/ 006569PCT/ EP2010/ 003661

7- (4- Chl or opheny0- 2- (t hi azol e-4-carbonyl)-1, 3,4, 11a-

tetrahydro-2H, 1
ONC ---1#"

2- (5- Am no- 2- et

phenyl)-1,3,4,1
di benzo[ a, d] cyc
7- (4-Chl or ophen
1,3,4, 11a-tetra
dlben§o[a di cyc
7- (4-Cnhl orophen
1,3,4,11a-tetra

H-2.4a,10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-di one

A37"
hyl t hi azol
la-t etrahyd

y1l)-212-(4-
nydr o- 2H, 10
oheptene-5

ohept ene- 5|

11-di one™0 r-
chl or ophenyl) - avn&
H- 2, 4a, 10- trlaza-
11-di one CI0410401 N\ /N 0CH " A39"

y1) -"22(12- hy
nydr o- 2H, 10

dr ox¥-(2-(phlermphpnlpi2efi@Ppiperidine-2-carbonyl)-
H2, 481 % Ha ?ﬁrahydro 2H,10H-2,4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

Cl
10 = ]
( ™
15 hydrochloride
"A22" 7-(4-Chlorophenyl)-2-(2-methanesulfonylacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a dleycloheptene-5,11-dione
20
/t/ \S"-\
€ . "A23" 7-(4-Chlorophenyl)-2-(1-methyl-3-propyl-1H-pyrazole-4-
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
30
"
N\
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di benzol a, dlcycl ohept ene-5, 11-di one WO 2011/ 006569PCT/ EP2010/ 003661
- 175 - ®R2011/00656% 1/\ -,,,7/N OOH 0 "A40" PCT/EP2010/003661
7- (4- Chl or opheny1) - 242- ( 2- chl or ophenyl)72-hydr oxyacet y11-

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-di one 01 411 /\N OCl OH "A41"

7- (4- Chl orophenyl) - 242- (3-chl orophenyl) - 2- hydr oxyacetyl ] -

1, 3,4, 11a-t et rahydr'é2aH, 10 Z—%Chﬁ}rophamd)-Z -(2-cyclohexylacetyl)- 1,3,4,11a-
di benzo[ a, d] cyc| ohept ene- 5| 11-di one 01 11 Oé % 110 ' A"
7- (4- Chl or opheny1) - 2- ( 2- mef hoxy- 2- p éjtf UH-Z,4a,10-triaza-

1,3, 4, 11a-tetranydro- 2H 10K 2, 4a, 1Qijehz8fkAd]lcycloheptene-5.11-dig
di benzo[ a, cl i cygl ohept ene- 11 di one 01 faad y ??\I 110 Aé|13ne

7 (4 ghl orophenyl)-2-((R) - D. hy diG phenyl a(mty
lla-tetrapydro-2H, 10H 2, 4a, 1 ‘\(“O

"A25" 7-(4-Chlorophenyl)-2-(2-cyclopentylacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
£ dibenzo[a,d]cycloheptene-5,11-dione

|| epe

10

"A26" 7-{(4-Chlorophenyl)-2-[3-(1-methyl-1H-pyrazol-4-yl)-
propionyl}-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
20 dibenzo[a,d]cycloheptene-5,11-dione
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N
H ©
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= N-—
"AZT" 7-(4-Chloro-2-fluorophenyl)-2-(2-thiophen-3-ylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione
30 N,

Cl o :N"
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» /\z‘/ y
N
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di benzo[ a, d1lcycl ohept ene-5, 11-di one WO 2011/ 006569PCT/ EP2010/ 003661
- 176 - @O 2001/0065¢ 4" PCT/EP2010/003661
7-(4- Chl or ophenyl) - 2- (2- hydr oxy- 2- m t okyp acetyl) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-dione CI0 411 ,\ N 0/
OH 110 "A45" 7-(4-Chl orophenyl)-242-hydroxy-2-(3-trifl uoronethyl -

phenyl)acetyl]-1, 3,"A28la-tet FHM@T%r%kR-ﬂQbE@Jh@@ QQZL (2- cycioproFylacetyl)-
triazadi benzo[ a} di cycl ohept ene-5, 11-djone CI0 41 /\ HO
"A46"  7- (4- Chl pr ophenyl) - P- ( 2- ri‘e% Ayl 1azi85??é}¥9|rq;ﬁbip1%r32ﬁa 10-triaza-
1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 1

di benzo[ a, d] cyc| ohept ene-5}, 11- di Ong'b%ﬁgéfaaq ﬁy Ppeggen&%ﬂ'&ope
7-(4- ghl or opheny1) - 241- (4-chl or opkeny Vi3 oprQ}?ane- ]

oGl

"A29" 7-(4-Chlorophenyl)-2-(2-pyridin-2-ylacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione

CI\Q N 7/ \
N N N=
15 /\Z—/ 0
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"A30" 7-{(4-Chloro-2-fluorophenyl)-2-(2-pyridin-2-ylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
20 dibenzola,d]cycloheptene-5,11-dione
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N N N=
O
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P
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"A31" 7-(4-Chloro-2-flucrophenyl)-2-phenylacetyl-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
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NﬁN
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carbonyll-1, 3, 4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ ayd} 2thasept ene- 5, 11-di one WO 2011/ 006569PCT/ ERZEPO$10086G61
- 177 - C 0/ O \N 1/ 1. G "A4875 01 0

N- Phenyl- 7- (4-chl orophenyl) -5, 11- di oxo- 3, 4, 5, 10, 11, 11a-

hexahydro- 1H 2, 4a, 10-tri azadi benzo[ a, d] cycl ohept ene- 2- car boxam de 00
I\ Ng/ it N H"A49"

7- (4- Chl or opheny1) -"23Q1- phem(HO@I@Ibﬂ:mW@l)EZlghéﬁﬂMéétyl 1,3,4 11a—tetrahydro-
1, 3,4, 1la-tetrapydro-2H, 10H 2, 4a, 10-tri a
di benzo[ a, d] eye| ohept ene- 5| 14HdiU#e. 4. 107“\34@6){?“*0@%0 a,d]eycloheptene-5,11-
dione
5
Q Nf\ N
Cl—7 f o)
10 N
€ "A33" 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyl)-
- 3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
15
F 0
C N\
CfL” Y
N’z_/
20 H O
“A34" 7-(4-Chlorophenyf)-2-((S)-2-hydroxy-3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
o5
30 "A35" 7-(4-Chlorophenyl)-2-(2-oxo-2-phenylacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
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"A50" ci
1, 3,4, 11a“f(é¥q4

b

Am not hi azol e- 4-car bonyl ) -7-(4-chl orophenyl) -
$6§6%- 2H, 10H- 2, 4a, 10-tri aza-
d| benzo[a ol I eycl ohept ene-5, 11-di one O1€N-

PCT/EP2010/003661
\' NH"A51"

7- (4- Chl or ophenyl) - 2- (pyri di ne- 2-car bonyl)-1, 3, 4, 11a-
tetrahydro-2H, 10H 2, 4a, 10-tri aza- di benzo[ a, d] cycl ohept ene-5, 11-di one

WD 2011/ 006569P

CT/ EP2010/ 0

3661 - 178 - 0O/ AN/ 110 No t

"A53"  2-((R)-2{Am no- 3, 3-di net hyl butyryl)-7-(4-chl orophe -
1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-
di benzo[ a, d] cyc| ohept ene- 5} 11- di orfé~C hN H2 40 ' A54'
(S)-7-(4-Chl orophenyl)-2-((S)-2-hydra , 3- di met-hyil- 15
oxobutyl)-1, 3,4| 1la-tetrahydro-2H, 10H32 riaza- 0
di ben%o[ a, d] cycl| ohept ene-5} 11- di one Cl 00 /Z_/ o
N o
"A36" 7-(4-Chlorophenyl)-2-(thiazole-4-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
10 dibenzo[a,d]cycloheptene-5,11-dicne
0O
3 N//\N N
%, Cl—y \ | \>
= S
N
N" o
15 "A3T7" 2-(5-Amino-2-methylthiazole-4-carbonyl)-7-(4-chloro-
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
0
20
@@ f i )\
'S "A38" 7-(4-Chlorophenyl)-2-[2-(4-chlorophenyl)-2-hydroxyacetyi]-
25 1,3,4,11a-tetrahydro-2H, 10H-2, 4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione
Ci
Cl 0
)
§ ol
0
N o
"A39" 7-(4-Chlorophenyl)-2-(2-hydroxy-2-phenylpropionyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
35

dibenzola,d]cycloheptene-5,11-dione




1110HO0 " A55"

N-{(R) - 1- WO @1/ @56t ophenyl) - 5, 11- di oxo- 3, 4, 5, 10, 11, 11a+PCT/EP2010/003661
hexahydro- 1H 2, 4a, 10-tri azadi benzo[ a, djeycl ohept ene- 2-

carbonyl] -2, 2-di net hyl propyl | formam de 1----\N G

" A56"

(R)-7-(4-Chl orophenyl) - 24(S) - 2- hydr Oxy- 3, 3-di net hyl S1-
lla-tetrahydro-2H, 10H 2, 4a, 10-tri aza-

oxobutyl)-1, 3,4

di benzot a, d] cycl ohept ene-5} 11-di one WD 2011/ 006569PCT/ EP /003661
- 179 - rm C 411N 110CH H "A5S7"
7- (4- Chl or opheny1) - 10- et hyfL- 2- (( S)&!
di met hyl butyryl)-1, 3, 4, 11ar tetrahydr oz 2HI10H 2, 4a,J0-
triazadi benzo[ a| d] cycl ohept ene-5, 11- diorie a ) " 40"
Benzyl_ 7-(4-chl prophenyl)-p, 11-di oxo- 3, 4, 5, 11, 1Va- OH
hexahﬁdr o-1H 2, 4a, 10-tri azpdi benzo[ a, d] cycl oeptﬁn C? &r boxyl at e
N 01 ii"™ HL10 "41"
(R) - 7- (4- Chl or of Z-TiAG@r OPNETVAL F iz AN RAZA B =R Tt 5
1,3, 4, 11a-t et rahydr S\E@H, 10@92&’, (ﬁgﬁi@@%%w (Z-ChIOrOpHEY)-2-hydroxyacetyl]
di benzo[ a, d] cyc| ohept ene- 5, 11- dilgdd, Dla-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
10
éf Cl 0 P\
N N
S@hat
O
N
O
15 i
"Ad41" 7-(4-Chlorophenyl}-2-[2-(3-chlorophenyl)-2-hydroxyacetyl]-
1,3,4,11a-tetrahydro-2H,10H-2 ,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
20
Cl Q S\ cl
N N
OOt
O
L o5 "A42" 7-(4-Chloropheny!)-2-(2-methoxy-2-phenylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
Cl 0
% T
Iy
N o
"A43" 7-(4-Chlorophenyl)-2-((R)-2-hydroxy-2-phenylacetyl)-
35 1,3.4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione




Oi or F' O

NN /N-? 40 N--""

<*c\N HO "48"

(R) - 7- (4- B Y0556 uor ophenyl) - 2-[(S) - 3, 3-di net hyl- 2- PCT/EP2010/003661
(pi peridin-4-ylam no)butyryl]-1, 3, 4, 11a7g§et rahydr o- 2H, 10H-

2,4a, 10-triazadi benzo[ a, d] cycl ohept ene-
2011/ 006569PCT/ EP2010/ 003661 -

(R)-7-(4-

5,11-dione WO
180 - HOCMWNCN* 10---/ 0 OH No H
hl oro-2-fl uoraphenyl) - 2- phenyl met hane-

sul fonyl-1, 3, 4,
di benzo[ a, di cyc
7- (4- Chl orophen
1,3,4,5, 10, 11a-

1la-tetrahydro-2H, 10H 2, 4a, 10-tri aza-
oheptene-5, 11-dione 0 1/M j 111?110 0 H |

y1l)--2-((S)} 2- hydraX )| bufyryl) -
radi ben
] \ /"AS

nhexahydr o- 2H 2, 4a, 10-t J

cycl ohepten-11-pne C1,..c.J. /\ N
7- (4- Chl or o- 2-f ] uorophenyl)) - 2- (2- net hyl- 2 | - 3
propi 6nyl)-1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a N o
triazadi benzo[ a} d] cycl ohepft ene-5, 11- di one H
"A44" 7-(4-Chlorophenyl)-2-(2-hydroxy-2-m-tolylacetyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
0 dibenzola,d]cycloheptene-5,11-dione
¢ CE\@\ A
N N
O
L
15 Ho©
"A45" 7-(4-Chlorophenyl)-2-[2-hydroxy-2-(3-trifluoromethyl-
phenylacetyl]-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
20 ci Q F
4 \ F
= /Nz_/N F
= O
N o
L 25 "A48" 7-(4-Chlorophenyl)-2-(2-methyl-2-phenylpropionyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
20 ‘&f }>Z\©
"A4T" 7-(4-Chiorophenyl)-2-[1-(4-chlorophenyl)cyclopropane-
carbonyl}-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
35 dibenzola,d]cycloheptene-5,11-dione
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24( S) - 2- AMP180GeSehy | but yryl) - 7- (4- chl or o- 2-f | uor o- PCT/EP2010/003661
phenyl)-1, 3, 4, 11a-tetrahydro-2H, 10H 2, 487 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-dione HZNr--\N a\0 . H "A60"

7- (4-Chl oro-2-fl uorophenyl)-2-((S)-2-hydroxy-3, 3-

di met hyl butyry1)-1,3,4, 11a- tetrahydro 2H, 10H 2, 4a, 10-

tr| azadi benzo[ a} d] cycl ohepk
"AB1"  2-((S)-2tAmno-3, 3-
phenyl)-1, 3,4, 11 a-tetrahy
di benzo[ a, d] cyc| ohept ene- 5|
5 " 3 .
A48 N-Phenyl-7-(4-chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazadibenzo[a,d]cycloheptene-2-
carboxamide
O
o ") -
,_'“"';: N
C N
"A49" 7-(4-Chlorophenyl)-2-(1-phenylcyclopropanecarbonyl)-
15 1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
Cl o]
O
PO
el
20 N o .
"A50" 2-(2-Aminothiazole-4-carbonyl)-7-(4-chlorophenyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
£ dibenzola,d]cycloheptene-5,11-dione
\O@i {F "
30 "A51" 7-(4-Chlorophenyl)-2-(pyridine-2-carbonyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione
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HO " A62"

phenyl) - 19 W11/4¢65¢%t r ahydr o- 2H, 10H- 2, 4a, 10-tri aza-

(S)-24(S)-2-Am no- 3-net hyl butyryl)-7-(4-chl oro-2-fl uoro-

PCT/EP2010/003661

di benzo[ a, d] cycl ohept ene-5, 11-di one NiggQf---\ 01 IN 40 10 WO
2011/ 006569PCT/ EP2010/ 003661 - 182 - "AB3"
(R)-24(S)-2- Am no- 3- net hyl butyryl)-7-(4-chl oro-2-fl uoro-
phenyl)-113, 4, 1la-tetrahydro- 2H, 10H- 2, 4a 10-triaza-
di benzo[ a, d] cyc| ohept ene- 5|, 11- di or@-_F I C\/JrJ\OO o A64"
(S)-7-(4-Chl orot2-fluorophenyl)-2-(($S
di met hyl butyryl)-1, 3, 4, 11a-t et r ahydr 0% -
tri azadi benzo[ a; d] cycl oheptene 5, 11-di one d | NN 1¥1 \ " AG5"
Cl isi (R-24(S)-2-Am no- 3|, 3-di net hyl butyryl)y<7- | or ok 2-
fl uorgphenyl) -1, 3,4, 11a-tet rahydro 2H,10H-2, 44, 1 —
triaz&adi benzo[ a P e— N2 G
"A53" 2-((R)-2-Amino-3,3-dimethylbutyryl)-7-(4-chlorophenyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
10
Cl
/Nz_/N
N o
15
"A54" (S)-7-(4-Chlorophenyl)-2-((S)-2-hydroxy-3,3-dimethyl-1-
oxobutyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a d]cycloheptene 5,11-dione
. Q f
"AB5" N-{(R)-1-[7-(4-Chlorophenyi)-5,11-dioxo-3,4,5,10,11,11a-
S 25 hexahydro-1H-2,4a, 10-triazadibenzo[a,d]cycloheptene-2-
carbonyl}-2,2-dimethylpropyl}formamide
O
cl NF’\N\UX 0
S i
N
H 0]
"ASE" (R)-7-(4-Chlorophenyl)-2-((S)-2-hydroxy-3,3-dimethyl-1-

35

oxobutyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo([a,d]cycloheptene-5,11-dione
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cl F 40WB)012446559 2- A no- 3, 3- di net hyl but yry1) - 7- ( 4- clrkcersp2@r0/003661
fl uorophenyl)-1, 3, 4, 11a-t et rahydro- 2H, Jr%p_z, 4a, 10-

triazadi benzo[ a, cl I cycl oheptene-5, 11-dione r-Th NN O , "A67" C 0
7- (4- Chl or o- 2-fl uorophenyl) - 2- (3- net hyl- 3Hi m dazol e- 4-

carbonyl)-1, 3,4
di benzo[ a, d] cyc

lla-tetrah

dro-2H, 10K 2, 4a, 10-tri aza-

ohept ene-5

11-di one N\ /\ N NI T 40H0
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IIA57"

7-(4-Chlorophenyl)-10-ethyl-2-((S)-2-hydroxy-3, 3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione
O
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Benzy! 7-(4-chlorophenyl)-5,11-dioxo-3,4,5,10,11,11a-
hexahydro-1H-2,4a,10-triazadibenzo[a,d]cycloheptene-2-

carboxylate
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(R)-7-(4-Chloro-2-fluorophenyl)-2-(imidazole-1-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzola,d]cycloheptene-5,11-dione
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(R)-7-(4-Chioro-2-fluorophenyl)-2-[($)-3,3-dimethyl-2-
(piperidin-4-ylamino)butyryl]-1,3,4,11a-tetrahydro-2H,10H-

2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione




"A68" 7-(4-Chloro-2-fluorophenyl)-24(R)-5,5-dinethyl -
t hi azol i dWwe2atd@easbbonyl) - 113, 4, 11a-t et rahydr o- 2H, 10H-  PCT/EP2610/003661
2,4a,10-tri azadi benzo[ a, d] cycl ohept enga}g@ll- dione C OIH N

"A69" 7-(4-Chloro-2-fluorophenyl)-24(

, 38) - 3- hydr oxy-

pyrrolidine-2-carbonyl)-113, 4, 11a-tetrahydro-2H, 10H—
2,4a, 10-tri azadi benzol a, cucycloheptene 5, 11- di one

2011/ 006569PCT/ EP2010/ 0036F1 - 184 - HFN G /\ N 0/ bH 110 HO
"A70" 7-(4-Chl pro-2-fluorpphenyl)-2-((2S, 4R)-4- hydro
pyrrolidine-2-carbonyl)-1,3B, 4, 1la- tetrahydrociH
2,4a,10-tri azad benzo[a,d]uycldﬁ 25, 11- Clﬁ P /\
71 -QH 0 HO
5 N
H
"50" (R)-7-(4-Chloro-2-flucrophenyl)-2-phenylmethane-
sulfonyl-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
10 dibenzo[a,d]cycloheptene-5,11-dicne
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"57" 7-(4-Chlorophenyl)-2-{(S)-2-hydroxy-3,3-dimethylbutyryl)-
1,3,4,5,10,11a-hexahydro-2H-2,4a,10-triazadibenzo[a,d]-
cyclohepten-11-one
Cl
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'l "A58" 7-(4-Chloro-2-fluorophenyl)-2-(2-methyl-2-phenyl-
25 propionyi}-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
30 / Q
NN
[::iz,u\N/"‘\
N
adh
N
H o

35




"A71" Cl 7-(4-Chl orophenyl)-2-(2-pyridin-4-ylthiazolidine-4-

car bony1) WD 11006360 t et r ahydr o- 2H, 10H- 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo(a, di cycl ohept ene-5, 11-di one /)4%1-S\ > IN...{----HO H
"A72" 7-(4-Chl orophenyl)-2-(2-trifluoronethylimdazoll, 2-

a] pyridi ne-3-carbonyl)-1, 3,4, 11a-tetrahydro-2H, 10H

2,4a, 10-tri azadi
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cycl ohept ene- 5,
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benzo[ a, dlcycl oheptene-5,11-dione F EN C s /I\F
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11- di one 64

5 6 R(S)- 2200 BOREEYIbutyrglh-7-(4:¢ki8ro-2-Aucka-

. eV 4 CiEciaENan 2 oh-2:42, T0-tiaza-

\N dMehzola,d]cycloheptene-5,11-dione
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7-(4-Chloro-2-fluorophenyl)-2-((S)-2-hydroxy-3,3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-

triazadibenzofa,d]cycloheptene-5,11-dione
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2-((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro-2-fluoro-
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzofa,d]cycloheptene-5,11-dione
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(5)-2-((S)-2-Amino-3-methyibutyryl)-7-(4-chloro-2-fluoro-
phenyl)-1,3,4,1" a-tetrahydro-2H,10H-2 4a, 10-triaza-
dibenzo|a,d]cycloheptene-5,11-dione
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"A74" ci

0.
7- (4- Chl oMBbHBH?‘Pﬁ)SGS’Z ((9S)-2-hydroxy-3-net hyl butyryl)-  PCT/EP2010/003661
1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-trigza-

di benzo[ a, d] cycl ohept ene- 5, 11-dione 0 rm N | POH " A75"

7- (4- Chl or ophenyl) - 2-(3Hi m dazol e- 4- car bonyl) -

1,3,4,11a-tetrahydro-2H 10H 2, 4a, 10-tri aza-
di benzol[ a, d] cyc| ohéAB8he- 5| R)-HEH L -8ming- 3\-mNt-H1y7butyFy‘l) 1-(4-htoro-BNluNbrbio
"A76" 7-(4-Chl prophenyl)-p-(2- [ - rb
1, 3, 4, 11a-t et r ahydr o- 2H, 10H %’%ﬁgyéﬂ ﬁ% e’ hyé 3H, 10%2 4z) ¥&~tnaza—
di benzol[ a, d] cyc| ohept ene- 5} 11 di onggbe},q\g,%q;ig,{,@gﬁg&gﬁgg P24 003661
- 186 - CO0 1101 0-
5 \Qd W
10 "AB4" (S)-7-(4-Chioro-2-fluorophenyl)-2-((S)-2-hydroxy-3,3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
. triazadibenzofa,d]cycloheptene-5,11-dione
3 u
) s @ t
"ABS" (R)-2-((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro-2-
20 fluorophenyl)-1.3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
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di be

nzo[a FCl ai

7- (4- Chl om® Z11Dass6%phenyl) - 2- ((R) - 2- hydr oxy- 3- net hyl - betympei)reboen,
1lla-tetrahydro-2H, 10H—2 4a, 10-triaza-iqgdcycl oheptene-5, 11-di one 00

N\ N / HO .

HO " A78"

C1ld

7-(2,4-D chl orophenyl)-2-(3, 3-di net hyl butyryl)-1, 3, 4, 118- _
tetrahydro-2H, 10H 2, 4a, 10-tri aza- di benzoj a, d] cycl ohept ene-5, 11-di one

00 N / I P4 MAGBA79" dS)CSl ((@2 2-Amino-3,3- dlmethylbut ryl) 7-(4-chloro-2-
7-(4-Ch|oro-3,5-dif|uorophle 3-di math | b dy
1, 3, 4, 11a-t et r ahydr o- 2H, 10H i‘u@éorlféﬁ"tmrh@eé 11a-Tetrahy r0-2H,10H-2,42,10-
di benzo[ a, d] cycf ohept ene- 5, 11-di oG, divkhz e dicydidhptERe-5,11-dione
5
Cl = | F o wNH
I
N H
- "AB7" 7-(4-Chloro-2-fluorophenyl)-2-(3-methyl-3H-imidazole-4-
o carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzola,d]cycloheptene-5,11-dione
N
15 F N
Cl 2 /T \ \ >
N N N
\
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N o
20 ABE" 7-(4-Chioro-2-fluorophenyl)-2-((R)-5,5-dimethyl-
thiazolidine-4-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzola d]cyc:loheptene 5,11-dione
< s J;r
30 "AB9" 7-(4-Chloro-2-fluorophenyl)-2-((2S,38)-3-hydroxy-
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
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"A80" (S)-24(S)-2-Am no-3, 3-di met hyl butyryl)-7-(4-chl oro-

phenyl) - 193 2011/0356%t r ahydr o- 2H, 10H- 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene-5, 11-di one \ %Qll/ 006569PCT/ EP2010/ 003661
- 187 - A O /\,,.., [/ N4 HO " ! .

(S)-7-(4-Chlor ophenyl)-2-((é)- 1- pi peridin-4-yl pyrrolidine-2-
lla-tetrahydro-2H, 10H2,4a,10-tri aza-

carbonyl)-1, 3,4

di benzo[ a, d] cyc| ohept ene-5| 11-dione H CI Q I\ N/ 1100 ' A82"
7-(2,3-Difluoro| 4 met hyl pheny@j.- Fdi nmetQy!l bzlgL%\yl)
1, 3,4, 11a-tetrapydro- 2H, 10H 2, 4a, 10 ept ene-5
,11-di one O 7L APl jOc+ FF HO
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5 N o
"AT(Q" 7-(4-Chloro-2-flucrophenyl)-2-((28,4R)-4-hydroxy-
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
10 ci Fo9 HN
S\ el
e
O
L
H O
15 T ——
"AT1" 7-(4-Chlorophenyl)-2-(2-pyridin-4-ylthiazolidine-4-
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo(a,d]cycloheptene-5,11-dione
. % w(E =,
« "A72" 7-(4-Chlorophenyl)-2-(2-trifluoromethylimidazo[1,2-
- 25 ajpyridine-3-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
30 % #;[ D
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" A83"

2-(3,3-D net hyl butyryl)-7-(24l uoro-5-trifluoronethyl -
phenyl) - 1w&) b1 lda@séet r ahydr o- 2H, 10H 2, 4a, 10-tri aza-

PCT/EP2010/003661

di benzo[ a, d] cycl ohept ene-5, 11-di one FO 0 H WO

2011/ 006569PCT/ EP2010/ 003661 -

188 -

2-(3,3-D nethyl butyryl)-7-(2-fluoro 4 trlfluororrethyl-
phenyl) -1, 3, 4, 11a-t etrahydr o- 2H, 10H- 2, 4a, 10-tri aza-

di benzo[ a, d] cyc
7-(5-Chl oro-2-f
1,3,4,11a-tetra
di benzo[ a, d] cyc
2- (3, 3-Di net hyl
tetrahydro-2H, 1
00 )71 N--""
2- (3, 3-Di net hyl
1,3,4,11a-tetra
di benzo[ a, d] cyc

10
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oheptygne- 5j
uor ophenyl
nydr o- 2H, 10
ohept ene- 5|,
put yryl)-7-
DH- 2, 4a, 10-
NO " A87"

butyryl)-7-
hydr o- 2H, 10

ohept ene- 5|,

E_:Yl(ﬂdﬂlﬁl@%%éﬁyi)aii(ﬁ @dlﬁ(&hW#ﬁéZd‘@@ -carbonyl)-
243 di net ZI 3
3@?[/9.2H 10 4a,10-triazadibenzol[a,d]-

2, 4% atetrah
(2. 4- di et hy|Cﬁfﬁ@J{&?E§e'? ?ﬁﬁ ~digqe
5,/11- di one
s

11-dione C0Q
triaza- di benzo[a, d] cycl ohept ene-
/! N N
r o8

(3-tri €1«
H- 2, 4a, 10-
11-di one B
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“A7411

7-(4-Chlorophenyl)-2-((S)-2-hydroxy-3-methylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo{a,d]cycloheptene-5,11-dione

O

O

O

m@d

AT

7 (4 Chlorophenyl) 2-(3H-imidazole-4-carbonyl)-

1,3.4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzofa,d]cycloheptene-5,11-dione

Cl
NH

4
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||A76]|

7-(4-Chlorophenyl)-2-(2-pyridin-3-ylthiazole-4-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione
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7- (2, 3- D Wamoptesey 1) - 2- (3, 3-di net hyl butyryl) -1, 3, 4, 11&@CT/EP2010/003661
t et rahydr o- 2H, 10H 2, 4a 10-triaza- di be%g[_a dlcycl oheptene 5, 11-di one
00 / \N__CF/ " A89"

7- (2, 5-Di fl uor opheny1) - 2- (3, 3-di met hyl butyry1) -1, 3, 4, 11a-

di benzo[ a, d] cyc oheptene 5}
2-(3,3-Di net hyl putyryl)-7-
t et rahydro- 2H, 1pH 2, 4a, 10-
di benzo[ a, d] cyc| ohept ene- 5|

tetrahydro- 2H, 10H 2, 4a, 10-tri aza-
"A90" g
i G
N

"ATT" 7-(4-Chloro-2-fluorophenyl)-2-((R)-2-hydroxy-3-methyl-
butyryl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

15 "AT8" 7-(2,4-Dichlorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-

dibenzola,d]cycioheptene-5,11-dione

"AT79" 7-(4-Chloro-3,5-difluorophenyl)-2-(3,3-dimethylbutyryl)-
¢ 1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzoja,d]cycloheptene-5,11-dione
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"ABQ" (S)-2-((8)-2-Amino-3,3-dimethylbutyryl)-7-(4-chloro-
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-

35 :
dibenzofa,d]cycloheptene-5,11-dione




HO "A91" 7-(2,4-Difluorophenyl)-2-(3,3-dinethylbutyryl)-1,3, 4, 1lla-

t et rahyd WS Z0H/AGFPR, 4a, 10-tri aza- PCT/EP2610/003661
di benzo[ a, d] cycl ohept ene-5, 11-dione _ @87 _ /\ N/ 11. N--1 HO
WO 2011/ 006569PCT/ EP2010/ 003661 - 190 - "A92" F

2-(3,3-Dinethyl butyryl)-7-(2,4,5-trifluorophenyl)-1, 3,4, 11a-
tetrahydro-2H, 10H 2, 4a, 10-tri aza- di benzo[ a, d] cycl ohept ene-5, 11-di one

/AN 1-10 "A93' Cr O
7- (4- Chl or o- 2-f] uor ophenyl) - 2- ((R) - 1- pi peri di n-4-yl -
pyrrolidine-2-cparbonyl)-1,8,4,11a-tetr ahydr o- 2H, 10H
2,4a, 10-tri azadj benzo[ a, d] cycl oheg‘ﬁ
"A94" F
5
"A81" (8)-7-(4-Chlorophenyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
10 dibenzofa,d]cycloheptene-5,11-dione
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"A82" 7-(2,3-Difluoro-4-methylphenyl)-2-(3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
20 - - | dibenzo[a,dlcycloheptene-5,11-dione
Qd f
25
"AB3" 2-(3,3-Dimethylbutyryl)-7-(2-fluoro-5-trifluoromethyl-
phenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycicheptene-5,11-dione
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Cl 40 7-(4-Chloro-3-fluorophenyl)-2-(3, 3-dinethyl butyryl)-

1, 3, 4, 1lawetniahydso- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, dlcycl ohept ene-5, 11-di one O N--4A HO " A95"
7-(4-Chl oro-2-fl uorophenyl)-213-( 1- met ﬂy -1H pyr azol - 4-

Apr opi ony11-1, 3, 4, 11a-t et rahydr o- 2H, 10H- 2, 4a, 10-

triazadi benzo[ a, d] cycl ohept ene-5,11-dione 0 ¢ ci . 400 WO

2011/ 006569PCT/ FP20AG40036pT 2 [33- DBt FI2HBro-4-fuoromethyr
(R -7-(4-Chlorogf 2-fl uorophenyl) - 2- roxy- -

di methyl butyry1)-1, 3, 4, 11af t élhreahh)dr,@im—‘l althaIlydm 261-1OH—2 4a, 10-tr|i:éa7-
triazadi benzo[ aj d] cycl ohepfene-5,1 % Q "
(R) - 7- (4- Chl or o} 2- f | uor opheny1) - 24 b h ﬂ@tcﬁﬂd@i@ptg e’5,11 didffe
pyrazol -4-yl ) prppionyl ]-1,8, 4, 11aF teet r ahydr o- 2H, 10H

2, 4a, P0-triazad| benzo[ a, d] cycl ohe e 11-di oRe 0/ ------ Q0 C\

oL

10 "A85" 7-(5-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo{a,d]cycloheptene-5,11-dione

: et

%
H

"AB6" 2-(3,3-Dimethylbutyryl)-7-(2,4-dimethylphenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-

~dibenzofa,d]cycloheptene-5,11-dione

Tt O

20

25
"AB7" 2-(3,3-Dimethylbutyryl)-7-(3-trifluoromethylphenyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione
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" A98"

(S)-7-(4- @0 oreredsséd uor ophenyl) - 243- (1- met hy1- 1H pyr azolpcy/ep2010/003661

4-yOpropionyl]-1,3,4,11a-tetrahydro-2H %
triazadibenzo[a,d]cycloheptene-5,11-dT3
7-(4-Ch|oro-2-f|uorophenyl)-24(S)-1-piperidin-4-

pyrrolidine-2-carbonyl)-1,

10-tri azadi benz
2011/ 006569PCT/

(R)-7-(4-Chl orot

1,3,4,11a-tetra
di benzo[ a, d] cyc
(R-7-(2,3-Difl

yl pyr ol i di ne- 2}

2,4a,10-tri azad

H 2, 4a, 10-
"0 NCN Cl

yl -
, 4, 11la-tetrahydro-2H, 10H 2, 44,

41 . "A99" «ci iiF

J[amghgyclo
FP2010/ 00366
2-fl uoroph
nydro-2H, 10
ohept ene- 5]
Llor 0- 4- net h
car bonyl) -
benzo[ aAcy

?Rwlérfﬁ;oié—pr%rglmez 1,3-difmethylbuty®1j31,3 ¥%1a-

192 -
enyl) - 2- ( &ighdidnehly 1 Bidid 4y 10-triaza-
T ond PGS IckpiohgpiensS. -dione

yl phenyl) - 2- ((S)- 1-pi peridin-4

1,3, 4, 11aAefr ahydr oyy2H
cI ohepte @ 1- dixg

F

10

™

15

I|A89II

7-(2,5-Difluorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzo{a,d]cycloheptene-5,11-dione

Febple

20

7

25

llAgOl!

2~(3,3-Dimethylbutyry)-7-(3,4-dimethylphenyl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
-.dibenzola,d]cycloheptene-5,11-dione - -

30

I'IA91 n

7-(2,4-Difluorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

o
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N\ /\Cl 1110H O "Al02"

(R-7- (4 @ 2010085569 uor ophenyl) - 24( S) - 1- pi peri di n-4-yl - pCT/EP2010/003661
pyrrolidine-2-carbonyl)-1, 3,4, 1lla- tetrqgﬁdro-ZH, 10H

2,4a, 10-tri azadi benzo[ a, d] cycl ohept ene-5,I1-dione C 0, \ /N- 0 OH
H "A103" 7-(2-Chl orophenyl)-2-(3,3-dinethyl butyryl)-1, 3,4, 11a-
tetrahydro-2H, 10H 2, 4a, 10-tri aza- di benzo[ a, d] cycl ohept ene-5, 11-di one

Cl  4011/\N/ 110" 20101
7- (3, 4-Di chl or oahen;?“lg)g 2- (B 3 g@%EW%f%w (e@%%grfuf@henyl)%@‘h 11a-

t et r ahydr o- 2H, 10H- 2, 4a, 104f i aza- di wl’aiu[cmod}tyaﬂieﬂ]é@ﬂéﬁaaﬁa 411-di one
Cl G0 /\Nill | P "AL105{ . .
2-(3, 3-Di net hyl butyryl ) - 7- p- t ol y1- $Pgnzoldicydppepieapd. 11-dione

2H, 10H 2, 4a, 10-tri azadi bengo[ a, dj cyd ohept ene- 5 11- di one 0O /\N

| geaTe S

10 "AQ3" 7-(4-Chloro-2-fluorophenyl)-2-((R)-1-piperidin-4-yi-

i pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
. 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione ‘
" m *(O@

"A94" 7-{4-Chloro-3-flucrophenyl)-2-(3,3-dimethylbutyryl)-
20 1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

| d|benzo[a dicycloheptene-5,11-dione

"A95" 7-(4-Chloro-2-fluorophenyl)-2-[3-(1-methyl-1H-pyrazol-4-
yl)propionyl]-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
30 triazadibenzofa,d]cycloheptene-5,11-dione
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/10 "A106" 7-(4-Chlorophenyl)-2-(1-phenyl cycl opentanecarbonyl) -
1, 3, 4, 11aMQRIHHMAGFD- 2H, 10H- 2, 4a, 10-tri aza- PCT/EP2010/003661
d| benzo[a d] cycl ohept ene-5, 11-di one 0-1€4di 110 N-Z-S,-, 4. H -)
"A107" 7-(4-Chl orophenyl)-2-(1, 4-di net hyl pi peri di ne-4-car bonyl) -

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cyc
2011/ 006569PCT/
2- (3, 3-Di net hyl
1,3,4,11a-tetra
di benzo[ a, d] cyc
7- (4-Chl or ophen

ohept ene-5

11-dione 0100 40, \N ko Hu WO

=P20A86D036
but yryl)-7-
nydr o- 2H, 10H

61 (R) 194-Chloptpglucrophenyl)-2-((S)-2-hydroxy-3,3-

ip%uty;yl 2 342 4e@fydro-2H,10H-2,4a,10-

ohept ene-5 11 d'ﬁ’@&a&lbenk a Mchcloh nE‘-S 1 AHSh
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DH- 2, 4a, 10-tri aza-c|di be iéa d] ro cI 9@@ ene-5, 11- di one
N N
H HC;
N o
"AQ7" (R)-7-(4-Chloro-2-fluorophenyl)-2-[3-(1-methyl-1H-
pyrazol-4-yl)propionyl}-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
C/ﬁﬁ k%
"A98" (S)-7-(4-Chloro-2-fluorophenyl)-2-[3-(1-methyl-1H-pyrazol-

4-yhpropionyl]-1,3,4,11a-tetrahydro-2H,10H-2 ,4a,10-

e atinS

tetrahydro-2H, 1
CloilF 0\N
10
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20
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7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4-yl-
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione

trlazadlbenzo a d]cycloheptene 5 11 dlone




-t | N1--- HO

"Al110"

7- ( 4- Chl onaptenydese®241- (pyri di ne- 4- car bonyl ) pyrrol i di nep2/EP2010/003661
carbonyl] -1, 3,4, 11a-tetrahydro-2H, 104 égéq, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-di one C

20\ /\ 0 N _,\CN/

VO H "Al111" N-(4-Chlorophenyl)-2-[7-(4-chlorophenyl)-5, 11-di oxo-
3,4,5,10, 11, 11a- hexahydro- 1H 2, 4a, 10-tri azadi benzo-

[ @, d] cycl ohepte
NHC W 2011
7- (4- Chl orophen
1,3,4,11a-tetra
di benzo[ a, d] cyc
7-(4-C5:hl or ophen

ne- 2aq@Ey"bon
006569PCT/
y1)-24(R) -2
hydr o- 2H, 10
ohept ene-5
y1l)-24(S)-2

| = i -
T oo . caop el 4 SR Ao Uiy

- cycl dndgyl leptetinadydsgraetGH-2-4a, 10-triaza-

H 2, 4a, 105t (i azas .
11 ondPENGER Heyelopgpteng Sy Liscigne « 113
- cycl oh8ﬁ<yl 2. hyrdr oxygcet y0- o

H O
"A101" (R)-7-(2,3-Difluoro-4-methylphenyl)-2-((S)-1-piperidin-4-
1 -
0 ylpyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H,10H-
g\ 2.4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
Q AN
: e le
F 0 N
H O
"A102" (R)-7-(4-Chloro-3-fluorophenyl)-2-((S)-1-piperidin-4-yl-
20 pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
Cl O 7\ ON
C Q N N
T 25 F © N
N H
H O
"A103" 7-(2-Chlorophenyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
30 dibenzo(a,d]cycloheptene-5,11-dione
Cl
O
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)
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1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ ay} ¥ehesept ene-5, 11-dione CIO0  /\0 O HO PCT/EPAdIDAY3661
7-(4- Chl oropheny1) - 2- ((S) - pyrrolidine:2ggarbonyh-

1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, d] cycl ohept ene-5, 11-dione C10 ---- H /\N O / 0 "All5"

7-(4-Chloro-2-f

uor opheny1) -

2-1(S)-1-(2-di et hyl am no-

et hyhpyrrol i di ng-

2,4a, 10-tri azad

2-Kt4dony
benzo[ a, d]

2011/ 006569PCT/ EP2010/ 0036
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t et rahydr o- 2H, 1pH 2, 4a, 10-

00 CI" / 1NN
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T<(3,23Dikhrepheiyiphy8Badigtdti@bityryl)-1,3,4,11a-
cycl oheptene-5, 11-dione NIl IN ClI N 77 WO
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Lriaza- enz eptene 11 di one
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"A105"

2-(3,3-Dimethylbutyryl)-7-p-tolyl-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,dJcycloheptene-5,11-

dione

"A106"

25

7-(4-Chlorophenyl)-2-(1-phenylcyclopentanecarbonyl)-
1 3 4 11a tetrahydro 2H,10H-2,4a,10-triaza-

d|benzo[a,d]cycloheptene-S,1 1-dione
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7-(4-Chlorophenyl)-2-(1,4-dimethylpiperidine-4-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzofa,d]cycloheptene-5,11-dione
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\/ H?-) "Al17"

(R) - 7- (4- old In peddséd uor ophenyl ) - 2- ((S) - 1- pi peri di n- 4- y| pCT/EP2010/003661
pyrrolidine-2-carbonyl)-1,3,4,1la-tetr dro- 2H, 10H
2,4a, 10-tri azadi benzo[ a, d] cycl ohept ene-5;11-dione HO C ./ \ NN/

10 N--"<<", Hu

"A118" (R

-7-(4-Chl oro-2-fluorophenyl)-2-[(S)-1-(1-

met hyl pi peri di n-4-yQpyrrolidine-2-carbonyl]-1, 3,4, 11a-

t et rahydro- 2H, 1pH mmnlo
N-- HO "A119"

1 01 oQ get NON
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chloro-2-fluoro
2,4a,10-tri azad
2011/ 006569PCT/
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EP2010/ 003
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61 - 197 -, H2 NC * /Th N HO "Al 20"
enyl) - 2-[ (QL-1- (t et r;ahydr o-

pyran-4-yl)pyrrolid ine-2-|carbonyl] N’l, 2H
, 10H 2, 4a, 10-trj azadi benzo[ a, d] cycl 0 Cl 0 (
N o
10 "A108" 7-(4-Chlorophenyl)-2-(2,2-dimethylpropionyl)-1,3,4,11a-
~ tetrahydro-2H,10H-2,4a,10-triaza-
‘ dibenzo[a,d]cycloheptene-5,11-dione
Cl Q O
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~ N N
15 )2—/
N o
"A110"  [7-(4-Chlorophenyl)-2-{1-(pyridine-4-carbonyl)pyrrolidine-2-
carbonyl}-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
20 || dibenzo{adcycloheptene-5,11-dione. ... .| . .
Cl 0
\ s N N N -
C z ,.Z_/ O \ N
. O
25 N o Z
"A111" N-(4-Chlorophenyl)-2-[7-(4-chiorophenyl)-5,11-dioxo-
3,4,5,10,11,11a-hexahydro-1H-2,4a,10-triazadibenzo-
[a,d]cycloheptene-2-carbonyl]pyrrolidine-1-carboxamide
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[----- \' N HO "Al 21"
(R -7-(4- @ ubvo®séd uor ophenyl) - 2- ((S)-1-cycl ohexyl - PCT/EP2010/003661
pyrrolidine-2-carbonyl)-1, 3,4, 11la-tetragydro-2H 10H

2,4a, 10-tri azadi benzo[ a, d] cycl ohept ene-5,11-dione CI N Th N--K HO
"Al 22" (R)-2-((S)-2-Am no- 3- hydroxypropi onyl)-7-(4-chl oro- 2-

fl uorophenyl)-1

3.4,11a-te

t rahydro- 2H, 10H 2, 4a, 10-

triazadi benzo[ a
HOOH WD 2011/0

(R -7-(4-Chl orot

| ne- 2-car bony1)
ibenzo[a dlcyc

"Al 24" (R) 2-(
f 1 uor @pheny1)- 1

I benzo[ a, d] cycl phept ene- 5,

d] tArtidhep

2-f 1 uoroph
-1, 3, 4, 11a-
ohept ene- 5|
S) - 2- Ami no
3,4, 1lla-t

tm{ﬁxldrbpdlaﬂ{m%ZO@RFQ cy‘o{dhbi(yM -hytroxyacetyl)-

D6569PCT/ EPR010/ 003661 - 198 -
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S 1 5

- 3- methox op| onyl)[)?( hIo - 2-

et rahyd , 10H 2, tr aza
11- dlone ---

"A113" 7-(4-Chlorophenyl)-2-((S)-2-cyclohexyl-2-hydroxyacetyl)-
10 1,3,4,11a-tetrahydro-2H, 10H-2,4a,10-triaza-
i dibenzofa d]cycloheptene 5,11-dione
"A114" 7-(4-Chlorophenyl)-2-((S)-pyrrolidine-2-carbonyl)-
1,3,4,11a-tetrahydro-2H, 10H-2 4a,10-triaza-
20 dlbenzo[a d]cycloheptene 5,11-dione
C f
" 25
"A115" 7-(4-Chloro-2-fluorophenyl)-2-[(S)-1-(2-dimethylamino-
ethyl)pyrrolidine-2-carbonyl]-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
30
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"Al 25"  (S)-7-(4-Chl oro-2-fluorophenyl)-2-(3, 3-di net hyl butyryl)-

1, 3, 4, 11lawrm abgede®- 2H, 10H 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene- 5, 11- di one aFQgg _ali HO "Al 26"
(S)-7-(4-Chl oro-2-fluorophenyl)-2-((s)-1-piperidin-4-yl-
pyrrolidine-2-carbonyl)-1, 3,4, 11la-tetrahydro-2H, 10H

2,4a,10-tri azadi benzo[ a, d] cycl ohept ene-5, 11-dione H O [ ) VI\l-4

HO WO 2011/ 006p69CIT62P2010/ (RSB RAketyl R chloro-élf%rophenj}fl) -1,3,4,11a-
7-(6-Chloropyridin-3-yl) -2} (33d|nethyl wl
tetrahydro- 2H, 1pH 2, 4a, 10-fri aza- tetrahydro 2H,10H-2,4a,10-triaza-
di benzo[ a, d] cyc} ohept ene- 5} 11-di ongy, .- 'a,ﬂgytﬁgﬁeﬂgnegjjl\ldione
0
5 Cl— \ /N
N N
= N/
F N
N o
"A117" (R)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4-yl-
10 pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
a, 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
o N
cl Q NL Q
N N
15 OO
F -
N o
"At118" (R)-7-(4-Chloro-2-fluoropheny)-2-[(S)-1-(1-
0 methylpiperidin-4- y!)pyrroildlne 2- carbonyl] 1,3,4,11a-
d;benzo{a,d]cycloheptene-S,‘! 1-dione
T 25
30 "A119" (R)-2-[(S)-1-(2-Aminoethyl)pyrrolidine-2-carbonyl]-7-(4-
chloro-2-fluorophenyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
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7- (5- Chl or ot hi ophen-2-0)-2-(3, 3-di net hyl butyryl) -

1, 3, 4, 11aMEI0 5PsGe%0- 2H, 10H- 2, 4a, 10-tri aza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene-5, 11-di one HJg7S CI 10 NN "A130"

2-(3,3-Di net hyl butyryl)-7-(4-fluorophenyl)-113, 4, 11a-

t et rahydro-2H, 10H 2, 4a, 10-tri aza-

di benzo[ a, dicyc
2- (3, 3-Di net hyl
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2011/ 006569PCT/
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ohept ene-5, 11-digne_ HO 10 N "A131"
put yry1) - 7-phenyl- 113, 4, 11a- tetrahydro- H,N
L ri azadi benzo[ a, d] d3te e di oney WO
FP2010/ 003661 - 200 -
yl butyryl) -5, 11- di oxo- 3
10-triazadipenzo[ a, d] cyct oh Mz}*n trile
"A120" (R)-7-(4-Chloro-2-fluorophenyl)-2-[(S)-1-(tetrahydro-
pyran-4-yl)pyrrolidine-2-carbonyl]-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-
dione
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F ataS
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"A121" (R)-7-(4-Chloro-2-fluorophenyl}-2-((S)-1-cyclohexyl-
pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
20 2.4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
\
N\
(.
\ 0
"A122" (R)-2-((S)-2-Amino-3-hydroxypropionyl)-7-(4-chioro-2-
fluorophenyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
triazadibenzola,d]cycloheptene-5,11-dione
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di benzof a, di cycl ohept ene-5, 11-di one 6
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\ WD 2011/ 0065p9PCT/ EP2010/ 003661 -201 - "Al3 CI S[-----
pyrrolldme 2-carbonyl)-1, 3 4, 11a—tetrahydro 2H 10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
H
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~ N/\\N N
F )
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“A124" (R)-2-((S)-2-Amino-3-methoxypropionyl)-7-(4-chioro-2-
L fluorophenyl)-1.3,4,11a-tetrahydro-2H,10H-2 4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
15
ns
F
220 ] "A125" | (S)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzola d]cchoheptene 5,11-dione
pet
) O t
"A126" (8)-7-(4-Chloro-2-fluorophenyl)-2-((S)-1-piperidin-4-yl-
30 pyrrolidine-2-carbonyl)-1,3,4,11a-tetrahydro-2H, 10H-
2,4a,10-triazadibenzola,d]cycloheptene-5,11-dione
o N
O ()
N N
o N
35 l
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7- (4- Chl or ophenyl) - 2- (3, 3-di net hyl butyryl)-10- ( 2-

met hoxyet W0 d01ind@séo 11a-t et r ahydr o- 2H, 10H 2 4a, 10- PCT/EP2010/003661
tri azadi benzof a, d] cycl ohept ene-5, 11- d| €§ r N j 40 _.-0
"A136" 7-(4-Chlorophenyl)-2-(2,2,2-triffuoroacetyl)-1,3,4, 11a-

t et rahydro-2H, 10H 2, 4a, 10-tri aza-
di benzo[ a, d] cycl ohept ene-5,11-dione HO IS O NN F \ /

Cl "A137" 24(S)t
1, 3,4, 11a-tetra

2- Am no- 3,
ydro-2H, 10

-dimethyl butyryI)-7-(4-chl orophenyl)-
2,4a,10-triaza-

10

I|A1 28”

7-(6-Chloropyridin-3-yl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
H )

\/g’\ P
N
F N/
N O

15

IIA1 29”

7-(5-Chlorothiophen-2-yl)-2-(3,3-dimethylbutyryl)-
1,3,4,11a-tetrahydro-2H,10H-2 4a,10-triaza-
dibenzo[a,d]lcycloheptene-5,11-dione
H O

s
C—\ |/ \,sz

20

25

. f[A.1 30".... .

2-(3,3-Dimethylbutytyl)-7-(@-fluorophenyl)-1,3.4,11a- |

tetrahydro-2H,10H-2 4a,10-triaza-
dibenzola,d]cycloheptene-5,11-dione
H O

SO,
O NS
F O

30

IIA131H

2-(3,3-Dimethylbutyryl)-7-phenyl-1,3,4,11a-tetrahydro-
2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-

dione
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di benzo[ a, d] cycl ohept ene-5, 11-di one HO 10 H2N
"A138" 7- P IALBI6Phenyl) - 2- ((S) - 2- net hoxy- 3, 3- di net hyl BATEPFEPO03661
1, 3,4, 11a-tetrahydro-2H, 10H 2, 4a, 10-trbgga

di benzo[ a, d] cycl ohept ene-5, 11-di one WD 2011/ 006569PCT/ EP2010/ 003661

H O

~ 0

4-[2-(3,3-Dimethylbutyryl)-5,11-dioxo-1,2,3,4,5,10,11,11a-

octahydro-2,4a,10-triazadibenzo[a,d]cyclohepten-7-yl]-
benzonitrile
H O

e

N

O ON\,/
>

2-(3,3-Dimethylbutyryl)-7-trifluoromethoxy-1,3,4,11a-
tetrahydro-2H,10H-2,4a, 10-triaza-

dibenzola,d]cycloheptene-5,11-dione

7-(4-Chlorophenyl)-10-(2-dimethylaminoethyl)-2-(3,3-
dimethylbutyryl)-1,3,4,11a-tetrahydro-2H,10H-2, 4a,10-

triazadibenzo[a,d]cycloheptene-5,11-dione

- 202 - d -0 "A139" C IS
5
"A132"
10
O
15 IIA1 33!!
20
O e
S
30

7@@5}@

/N

\\
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3-(4-Chl or ophenyl)-8-(3, 3-di net hyl butyryl)-7, 8,9, 9a-

t et r ahydr e«Bid1 L/addsds, 5a, 8, 11-t et raaza- PCT/EP2010/003661
di benzo[ a, d] cycl ohept ene- 5, 10- di one I—|02 1 /Cr NN \-/ "A140"
2- (3, 3-Di net hyl but yry1) - 7- (4- et hynyl ph€hy1l) - 113, 4, 11a- _

di benzo[ a, d] cycl ohept ene-5, 11-di one tetrahydro-2H, 10H 2, 4a, 10-tri aza-
HO c 11101 le

"Al41"

7- (4- Chl or opheny1)+2t353, 5-di nﬂﬁugﬂblmlftbr@éﬁéhﬂ)—m{?)% d:methylbutyryl) 10-(2-
carbonyl) -1, 3, 4, 11a-tetrahydro- 2H, 10
di benzol a, di cyc| ohept ene- 5, 1maihexethp)-1,3,4,11a- tetrahydro 2H,10H-2,43,10-
triazadibenzoja,d]cycloheptene-5,11-dione
5 ¢ 0
AR O
L
e
H ’
10 0
{ "A136" 7-(4-Chlorophenyl}-2-(2,2, 2-triflucroacetyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
15 H O
NK_—\
AN N N
| /
ol NF ©
220 [TAIBTT | 2((S)-2-Amino-3,3-dimethylbutyryl)-7-(4-chlorophenyl)- |- - -
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione
t O
. N
- 25 0O
N N
/© —/ <
cl © H,N
"A138" 7-(4-Chlorophenyl)-2-((S)-2-methoxy-3,3-dimethylbutyryl)-
30 1,3,4,11a-tetrahydro-2H,10H-2,4a 10-triaza-
dibenzofa,d]cycloheptene-5,11-dione
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N "Al42" 7-Brono-2-(3,3-dinethyl butyryl)-113, 4, 11a-tetrahydro-

2H, 10H 2, ¥ X01/006k6z adi benzo[ a, dlcycl ohept ene- 5 11 di opeT/EREh10/003661
2011/ 006569PCT/ EP2010/ 003661 - 203 - 5@ "Al43"

7- (4- Chl or 0- 2-f | uor opheny1) - 2- (3, 3-di ne %yl but yryl) 10-( 2-

nmor phol i n-4-yl ethyl)-113, 4, 11a-t et rahydr o- 2H, 10H

2, 4a, 10 triazadi benzo[ a, di cycl ohept ene- 5, 11- di one 0 0, et 11,

---0 "Al44"
7-(4-Ch| or o- 2-f| uoropheny1) - 2- ( 3, 3-di net hy
(4- met hyl pi peragi n-1-y1) - 2 oxoet hyl pl , 3, 4
2H, 10H 2, 4a, 10-t ri azadi bengzo[ a, d] cyc I hept

\ -1042-
A- tet ahydr o-p

5, 11 di m»
5 Cl

Q

\ a.

"A139" 3-(4-Chlorophenyl)-8-(3,3-dimethylbutyryl)-7,8,9,9a-
tetrahydro-6H,11H-1,5a,8,11-tetraaza-
dibenzola,d]cycioheptene-5,10-dione

10 N
N,
| 0
_ NN
./
cl ©

15 "A140" 2-(3,3-Dimethylbutyryl)-7-(4-ethynylphenyl)-1,3,4,11a-
tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

H O
N
Ol
N N
N4

20
O
£ "A141" 7-(4-Chlorophenyl)-2-(5,5-dimethylthiazolidine-4-
25 carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a, 10-triaza-
dibenzola,d]cycloheptene-5,11-dione

3 N N
0 O u
Cl O

"A142" 7-Bromo-2-(3,3-dimethylbutyryl)-1,3,4,11a-tetrahydro-
2H,10H-2,44a,1 O-triazadibenzo[a,d]cycloheptene-5,11-

35 dione




Fo "A145" 247-(4-Chloro-2-fluorophenyl)-2-(3, 3-dinethyl butyryl)-

5, 11- di ox¥012021/80636911 11a- hexahydr o- 5H 2, 4a, 10- PCT/EP2010/003661
triazadi benzo[ a, d] cycl ohept en- 10-yl | acgpam de WO
2011/ 006569PCT/ EP2010/ 003661 - 204 - Cl it /\'N PCIL) NH2

"Al146" 7-(4-Chloro-2-fluorophenyl)-2-(3, 3-di net hyl butyryl)-10-(2-

pi peridin-4-yle

hyl)-1,3,.4

lla-tetrahydro-2H, 10H 2, 4a, 10-

triazadi benzo[ a

d] cycl oheplt

H "A147" 7-(4-Chloro-2-fl

ene-5,11-dione cfii, . 0 r--\

uor opheny1B0-2- 3- i|\5v€t“h\yl butyryl) - 10-
N
| P _.\<\\/
N
H Yy ©

10

15

"A143"

7-(4-Chloro-2-fluorophenyl)-2-(3, 3-dimethylbutyryl)-10-(2-
morpholin-4-ylethyl)-1,3,4,11a-tetrahydro-2H,10H-
2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
0

o A
cfo

o

20

P
b 1

25

30

"A144"

7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-10-[2-
(4-methylpiperazin-1-yl)-2-oxoethyl]-1,3,4, 11a-tetrahydro-
“2H;10H-2 4a,10-triazadibenzo[a;d]cyclohepteng-5,11-

dione

35

"A145"

2-[7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
5,11-dioxo-1,2,3,4,11,11a-hexahydro-5H-2 4a,10-

triazadibenzo[a,d]cyclohepten-10-yllacetamide




pi peridin-4-yl nethyl -1, 3,4, 11a-t et rahydro-2H, 101- 1- 2, 4a, 10-

tri azadi b&FYNHIWPEY cl ohept ene-5, 11-dione C | FN 00 PLI/EP2010/003661
N---40 HN " A148" - 204 -
(R)-7-(4-Chloro-2-fluorophenyl)-2-(3, 3-di net hyl butyryl) -
10- (2- nor phol i n-4-yl ethyl )-113, 4, 11a-t etrahydr o- 2H, 10H-

2,4a, 10-tri azadij

benzol a, d]

cycl ohept ene-5,11-di one WO

2011/ 006569PCT/ EP2010/ 0036

r 0-j "Al49"
(R -7-(4-Chloro
1012- (4-met hyl p

perazin-1-

Cl
- 2-fl uor ophenyl) - 2- (3

61 - 205 - I\ C 411 NN\/ ©O. Nl--- rJO
yrout yry F)\l_
y1) - 2- oxoe 4, 114a-

t et rahydr o- 2H, 1pH 2, 4a, 10- ~d1’C ept ene-5, 11- di one
00 ci. diNN\/ | 5N% ﬁ)
5 0
NH,
"A146" 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-10-(2-
piperidin-4-ylethyl)-1,3,4,11a-tetrahydro-2H,10H-2 4a, 10-
10 triazadibenzo[a,d]cycloheptene-5,11-dione
£ O
%
T
o)
15 N o
F
N
20 H
N N EYE 7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-10-
piperidin-4-ylmethyl-1,3,4,11a-tetrahydro-2H,10H-2 4a,10-
triazadibenzo[a,d]cycloheptene-5,11-dione
25
30 HN
"A148" (R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-

10-(2-morpholin-4-ylethyl)-1,3,4,11a-tetrahydro-2H, 10H-

2,4a,1 O-triazadibenzo[a,d]cycioheptene-S, 11-dione

35




00 ---- 150"
2-[(R)-7- W&”@IWWB@ 2-f1 uor opheny1) - 2- (3, 3- d| rret hyl but yFP§T/EP2010/003661
5,11-di oxo-1, 2, 3,4, 11, 11a- hexahydr o- 5H2@5 4a, 1
triazadi benzo[ a, d] cycl ohept en- 10-yl ] acet am de 00 Cl//\ NN\ 111
N4 O0O0.----- NH2 " Al151"
(R)-7-(4-Chl or or2-fluorophenyl)-10-(2-dinethyl am no-
ethyl)-2-(3,3-dji met hyl butyfryl)-1, tetral drP-_\ 0
2H, 10H 2, 4a, 10-tri azadi benzo[ a, d i di
2011/ 006569PCT/ [EP2010/ 003661 - 206 - llN\\_/ 1 -<< 0
---- N..--..[." "Al52"
(R)-7-(4-Chl orof 2-fl uorophenyl)-2-(3,3 Fdi e yl Wéyl)
1042- hydr oxyet hyl ) -1, 3, 4, ljla-t et r ahydr o- 2H, 10 4a 10-
triazadi benzot a, d] cycl ohept ene-5, 11- di one 00 IONN \/ iii
"A149" (R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
10 10-[2-(4-methylpiperazin-1-yl)-2-oxoethyl}-1,3,4,11a-
. tetrahydro-2H,10H-2,4a,10-triaza-
¢ dibenzofa,d]cycloheptene-5,11-dione
20 __ [Nj
|
"A150" 2-[(R)-7-(4-Chloro-2-fluorophenyl)-2-(3,3-dimethylbutyryl)-
9,11-dioxo-1,2,3,4,11,11a-hexahydro-5H-2 4a,10-
{ o5 triazadibenzo[a,d]cyclohepten-10-yl]lacetamide
Q O
O\d (-
N N
F N
0 0
30 #/1
NH,
"A151" (R)-7-(4-Chloro-2-fluorophenyl)-10-(2-dimethylamino-
ethyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-tetrahydro-
35 2H,10H-2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-
dicne




OH !
(R -7-(4- ‘(319%5’11300255?51 uor opheny1) - 10- ( 2- nor phol i n- 4-

PCT/EP2010/003661
ylethyl)-2-((S)-1-piperidin-4-yl pyrrol 206 ne-2-carbonyl) -
1, 3,4, 11a-tetrahydro- 2H, 10H 2, 4a, 10-tri aza-
di benzo[ a, d] cycl oheptene-5,11-dione H \NCl Api \/ Is 1\N14, N r jO
c-N 0-j "Al54"
(R)-7-(4-Chl orof 2- quorophlenyI) éq nmet hyl 8 peéa.z\
-y1)-2-oxoet hyl]-2-((s)-1-piperi [ - 2-
carbonyl)-1, 3, 4, 11a-tetrahydro- 2H, 10 ri axa-/
di benzo[ a, dlcyc| ohept ene- 5, 11- di one 6569PCT/ EP2010/ 003661
- 207 - C 11N 110 o/ N----, NTR N/ N---40
"AL55. Cl lie Oy NH2

2-[ (RP- 7- (4- Chl
pi peridin-4-ylp
hexahydr o- 5H 2,

or o- 2-f | uor
yrrolidine-
da, 10-tri az

ophenyl) -5, 11-di oxo-[2- ((S) - 1-
2-carbonyl)-1, 2, 3,4N], 11a-
adi benzol a, d]cyclohepten 10-

"A152" (R)-7-(4-Chloro-2-flucrophenyl)-2-(3,3-dimethylbutyryl)-
10-(2-hydroxyethyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-
10 triazadibenzola,d]cycloheptene-5,11-dione
. L
%, Q N N
sly
F A
N7 o
15
OH
"A153" (R)-7-(4-Chloro-2-fluorophenyl)-10-(2-morphalin-4-
ylethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-
20 1,3,4,11a-tetrahydro-2H,10H-2 ,4a,10-triaza-
R T ~dibenzola.dicycloheptenc-s 1i-dione |~
' op
30 " ]
A154 (R)-7-(4-Chloro-2-fluorophenyl)-10-[2-(4-methylpiperazin-

1-yl)-2-oxoethyl]-2-((S)-1-piperidin-4-ylpyrrolidine-2-
carbonyl)-1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-
dibenzo[a,d]cycloheptene-5,11-dione

35




yl Jacetamide /\ NN "Al56" C! 0/ N-----

(R) - 7- (4- ¥R BHEL56Y yor oph
ethyl)-2-((S)-1-piperidin-
1, 3,4, 11la-tetrahydro-2H, 10

di benzo[ a, d] cycl ohept ene- 5,

2011/ 006569PCT/ ER2010/ 0036

4-yl pyrrol |d2(nm 2- car bonyl) -

H 2, 4a, 10-tri aza-

11-di one H / N-CCO WO
61 - 208 - "Al157"

(R)-7-(4-Chl orof 2-fl uoroph
10- (2- pi peridint4-ylethyl)
2,4a, 10-tri azad] benzol a, d]
N-40 "A158"
(R)-7-(4-Chl orof 2-fl uoroph
2- ((Sk- 1- pi peridin-4-yl pyr
t et rahydr o- 2H, 10H 2, 4a, 10-
H Ctal/\

enyl) - 2- (3, 3-di net hyl butyryl)
-113, 4, 11a-t et rahydgo- 2H, 10H—

cycl @h -5,11-di ne/_O_O\ 110
eny1) - 10-TX pi t@. n- 4\grrét hyl
rolidine-2-garba 3, 4, 11a

triaza- di benzo[%,ﬁdﬁ\j @heptene 5,11-di one

E,;‘J

2-[(R)-7-(4-Chloro-2-fluorophenyl)-5,11-dioxo-2-((S)-1-
piperidin-4-ylpyrrolidine-2-carbonyl}-1,2,3,4,11,11a-
hexahydro-5H-2 4a,10-triazadibenzo[a,d]cyclohepten-10-

yllacetamide

H
o N
CIQ O Q
N N
SOORS
F N
N’\O
oﬁ)

NH

2

10
"A155"
15
20
"A156"
.
30

(R)-7-(4-Chloro-2-flucrophenyl)-10-(2-dimethylamino-
ethyl)-2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-
1,3,4,11a-tetrahydro-2H,10H-2,4a,10-triaza-

dibenzo[a,d]cycloheptene-5,11-dione

N
Q 0
m@\ NN /Y)Q
tj \_/ N
F N
N

N
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r()N "A159"

(R) - 7- (4- I BHH05¢% yor opheny1) - 10- ( 2- hydr oxyet hyl ) - 2- PCT/EP2010/003661
((S)-1-piperidin-4-ylpyrrolidine-2-carbpoayl)-113, 4, 11a-

t et rahydro-2H, 10H 2, 4a, 10-tri aza- di benzo[ a, d] cycl ohept ene-5, 11-di one
WD 2011/ 006569PCT/ EP2010/ 003661 - 209 - Cl/\ N\N/N N'---r

j0 HO "A160"
(S) - 7- (4- Chl or o} 2- AW ophie fif)-Y =(4-GBom-difhisragheny2-43. B-diethylbutyryl)-

(2- hydroxyethyl)-1, 3, 4, 11a- t

triazadi benzo[ a, d] cycl ohepit té@e 2%%%5(&” {{gﬂegtgb])%éac} JIQal\t]eBahycjrp_,?:I:l 184'
"Al161"  (S)-7-(4-Chloro-2-f I2Jqaqm:ﬁiazéairb%nfca[a%]dymhémbhéiwyﬂd)iorilé)
(2-nmorpholin-4-ylethyl)-113, 4, 11a-tet rahydro 2H
2, 4a, %O-t ri azadj benzo[ a, dlcycl ohggt e C

10

Y,
£

"A158" (R)-7-(4-Chloro-2-flucrophenyl)-10-(2-piperidin-4-ylethy!)-
2-((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-1,3,4,11a-
15 tetrahydro-2H,10H-2,4a,10-triaza-

dibenzofa,d]cycloheptene-5,11-dione

20
-
o5 ﬁ
"A159" (R)-7-(4-Chloro-2-fluorophenyl)-10-(2-hydroxyethyl)-2-
((S)-1-piperidin-4-ylpyrrolidine-2-carbonyl)-1,3,4,11a-
tetrahydro-2H,10MH-2 4a,10-triaza-
30 dibenzo[a,d]cycloheptene-5,11-dione

35



110)

r\r

fapn O
(S)-7- (4 (ﬂﬁ?&?’dmﬁ ¥P uor oph

"Al62"

enyl) - 2- (3, 3-di net hyl but yry1) -AO~EP2010/003661

[ 2- (4- et hyl pi perazin-1-y1)-2-oxoet hyl.logy, 3, 4, 11a-
tetrahydro-211, 10H 2, 4a, 10-tri aza-
di benzo[ a, d] cycl ohept ene-5, 11-di one WD 2011/ 006569PCT/ EP2010/ 003661

- 210 - a 1/ AN/ 1ISNQ---- N---_-... 1 "Al63"
(S)-7-(4-Chl oroq2-fl uorophenyl)-10-(2-di net hyl am no-
et hyl)-2-(3, 3-diinet hyl butyryl)-1, 3, 4 la- tetra;hydro-
2H, 10H-2, 4a, 10- i azadi bengo[ a, di'cy 11_‘d|o /\/ N
/I 1 N--2071 N------ TAL64"
(S)-7-(4-Chloro+2-fl uorophanyl)-lo-(z-pi pg I n-4-ylT et hy
2- ((S)r 1- pi peri di n-4-yl pyrtolidine-2-darbony \3 4, 113%;
tetrahydro-2H, 10H 2, 4a, 10-{ri aza- di benzo[ a, d] ycI @hept ene-5, 11-di one
Hc, 40, \ NQ
HO
"A160" (S)-?—(4—ChIoro-2—ﬂuor0phenyl)-2-(3,3—dimethyfbutyryl)-10—
(2-hydroxyethyl}-1,3,4,11a-tetrahydro-2H,10H-2 4a10-
10
triazadibenzo[a,d] cycloheptene 5,11-dione
15
OH
"A161"  (S)-7-(4-Chloro-2-fl uorophenyl)-2-(3,3-dimethylbutyry!)-10-
(2-morpholin-4-ylethyl)-1,3,4,11 a-tetrahydro-2H,10H-
20 2,4a,10-triazadibenzo[a,d]cycloheptene-5,11-dione
O
CIOCEL S
. N N
(€ o
S -
(N
O)
"A162" (S)~7-(4-ChIoro—2-fluorophenyi)-2—(3,3~dimethyfbutyryl)—10-
30 [2-(4-methylpiperazin-1 -yl)-2-oxoethyi]-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-
dibenzofa,d]cycloheptene-5,11-dione
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/IN N O WD 2011/ 006569PCT/ EP2010/ 003661 - 211 - "Al165" C./ 40 r HO
2, 4a, 10- t WQ2Ud{08&R82 o[ a, dj cycl ohept ene-5, 11-di one 0 Cl 4/Erb010200bEG
7- (4- Chl orophenyl) - 2- (3, 3-di net hyl but ypy)_- 10- ( 2-

hydr oxyet hyl )-1, 3, 4, 11a-t et rahydr o- 2H, 10H 2, 4a, 10-

triazadi benzo[ a, d] cycl ohept ene-5, 11- di one \ / dh.,, , 0

7-(4-Chl oro-2-fluorophenyl)-2-(3, 3-di met hyl butyry1)-10-(1-

nmet hyl pi peridin{j4-yl1)-1, 3,4, 11a-tetrahydro-2H, 19H N---*0jJ0 0 "Al66"
"Ale5" "Al165" I\ N/ ) Cl VAR

E;J

10 "A163" (8)-7-(4-Chloro-2-fluorophenyl)-10-(2-dimethylamino-
ethyl)-2-(3,3-dimethylbutyryl)-1,3,4,11a-tetrahydro-

‘i 2H,10H-2 4a,1 O-triazadibenzo[a,d]cycloheptene-5,11-
dione
15 cu\%LN/_\N ’Zﬁﬁ
H
2] A

(8)-7-(4-Chloro-2-fluorophenyl)-1 0-(2-piperidin-4-ylethyl)-
2-((8)-1-piperidin-4-ylpyrrolid ine-2-carbonyi)-1,3,4,11a-
tetrahydro-2H,10H-2 4a,10-triaza-

o5 dibenzofa,djcycloheptene-5,11-dione

Rvatacs

"A164"

30

Iz
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| eukaem a, |ung adenocarcinoma, snall~@3l- | ung carcinonas,
pancreatic cancer, ovarian carcinoma, glioblastomas and 5Sbreast
carci noma and col on carci noma. 15. Conpounds according to Claim12,

where the di sease—to-bet+reatedisa-tumur of the blood and inmine
system 1016. Conpounds acc¢ording to Claim 12, where the tunour
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and pharmaceutically usable salts and stereoisomers thereof, including
mixtures thereof in all ratios.
15
11.  Medicaments comprising at least one compound of the formula |
according to Claim 1 or a compound "B1" — "B27" and/or pharmaceu-
tically usable salts and stereocisormers thereof, including mixtures ’
20 thereof in all ratios, and optionally excipients and/or adjuvants.
12. Compounds of the formula [ and the compounds "B1" — "B27"
and pharmaceutically usable salts and sterecisomers thereof, includ-
ing mixtures thereof in all ratios,
25 for treatment and/or prophylaxis of tumours, tumour diseases and
cancer diseases.

13. Compounds according to Claim 12, where the cancer diseases are
30 selected from the group of tumours of the squamous epithelium, of the
bladder, of the stomach, of the kidneys, of head and neck, of the
oesophagus, of the cervix, of the thyroid, of the intestine, of the liver,
of the brain, of the prostate, of the urogenital tract, of the lymphatic

system, of the stomach, of the larynx and/or of the lung.
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14.

15.

16.

17.

214 -

Compounds according to Claim 12, where the tumour originates from
the group monocytic leukaemia, lung adenocarcinoma, small-cell lung
carcinomas, pancreatic cancer, ovarian carcinoma, glioblastomas and

breast carcinoma and colon carcinoma.

Compounds according to Claim 12, where the disease to be treated is

a tumour of the blood and immune system.

Compounds according to Claim 12, where the tumour originates from
the group of acute myeloid leukaemia, chronic myeloid leukaemia,

acute lymphatic leukaemia and/or chronic lymphatic leukaemia.

The compound 4‘-chEoro—4—({(R)-4-[(S)—3,3—dimethyl-2-(piperidin-4-y|—
amino)butyryl]piperazin-2~carbonyl}amino)-Z'-fluorobiphenyi-Sncarboxylic
acid ("47") and salts thereof.



