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represent a significant advance in the treatment of schizophrenia.

20 5-HT,c agonists and partial agonists represent a novel therapeutic approach
toward the treatment of schizophrenia. Several lines of evidence support a role for
5-HT,c receptor agonism as a treatment for schizophrenia. Studies with 5-HTxc
antagonists suggest that these compounds increase synaptic levels of dopamine
and may be effective in animal models of Parkinson’s disease (Di Matteo, V., et. al.,

25 Neuropharmacology 37: 265-272, 1998; Fox, S. H., et. al,, Experimental Neurology
151: 35-49, 1998). Since the positive symptoms of schizophrenia are associated
with increased levels of dopamine, compounds with actions opposite those of 5-HTxc
antagonists such as 5-HT,c agonists and partial agonists should reduce levels of
synaptic dopamine. Recent studies have demonstrated that 5-HT,c agonists

30 decrease levels of dopamine in the prefrontal cortex and nucleus accumbens (Millan,
M. J., et. al., Neuropharmacology 37: 953-955, 1998; Di Matteo, V., et. al,
Neuropharmacology 38: 1195-1205, 1999; Di Giovanni, G., et. al., Synapse 35: 53-
61, 2000), brain regions that are thought to mediate critical antipsychotic effects of
drugs like clozapine. In contrast, 5-HT,c agonists do not decrease dopamine levels
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In one embodiment, the present invention provides compounds of formula |
or a pharmaceutically acceptable salt thereof:
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where

R' is hydrogen, alkyl of 1 to 6 carbon atoms, alkanoyl of 2 to 6 carbon atoms, or
carboarylalkoxy of 7 to 11 carbon atoms;
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independently selected from a halogen atom, a C,-Cs alkyl group, or a C4-
15 Ce alkoxy group;
R* and R® are, independently, hydrogen or alkyl of 1 to 6 carbon atoms, or R* and
R®, taken together with the carbons to which they are attached, form a
cyclic moiety selected from a cycloalkane of 4 to 8 carbon atoms,
cycloalkene of 4 to 8 carbon atoms, bridged bicyclic alkane of 5 to 10
20 carbon atoms, bridged bicyclic alkene of 5 to 10 carbon atoms, pyran or
thiopyran in which the sulfur atom is optionally oxidized to the sulfoxide or
sulfone, wherein the cyclic moiety formed by R* and R® may optionally be
substituted with 1 to 3 substituents independently selected from a halogen
atom, a C4-C; alkyl group, or a C-C¢ alkoxy group;
25 R°and R are each, independently, hydrogen or alkyi of 1 to 6 carbon atoms;
nis 1 or2; and

a dotted line represents an optional double bond.

In another embodiment of the present invention, a method of treating a

mammal suffering from a condition selected from schizophrenia, schizophreniform

30 disorder, schizoaffective disorder, delusional disorder, substance-induced psychotic
disorder, L-DOPA-induced psychosis, psychosis associated with Alzheimer's
dementia, psychosis associated with Parkinson’s disease, psychosis associated with

Lewy body disease, dementia, memory deficit, intellectual deficit associated with
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15 This invention provides compounds of formula | or a pharmaceutically
acceptable salt thereof:

where

20 R'is hydrogen, alkyl of 1 to 6 carbon atoms, alkanoyl of 2 to 6 carbon atoms, or
carboarylalkoxy of 7 to 11 carbon atoms, and preferably hydrogen or alkyl

of 1 to 6 carbon atoms;
R? and R® are each, independently, hydrogen, hydroxy, alkyl of 1-6 carbon atoms,
alkoxy of 1-6 carbon atoms, halogen, carboxamido, carboalkoxy of two to
25 six carbon atoms, perfluoroalkyl of 1-6 carbon atoms, cyano,
alkanesulfonamido of 1-6 carbon atoms, alkanesulfonyl of 1-6 carbon
atoms, alkanamido of 1-6 carbon atoms, amino, alkylamino of 1-6 carbon
atoms, dialkylamino of 1-6 carbon atoms per alky! moiety, perfiuoroalkoxy
of 1-6 carbon atoms, alkanoyloxy of 2 to 6 carbon atoms, alkanoyl of 2 to 6
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group, or a Cl- @hopr&oxywhichule sulfur atom is optionally oxidized to the sulfoxide or
15 sulfone, wherein the cyclic moiety formed by R* and R® may optionally be
substituted with 1 to 3 substituents independently selected from a halogen
atom, a C4-Cg alkyl group, or a C4-Cg alkoxy group;
R® and R’ are each, independently, hydrogen or alky! of 1 to 6 carbon atoms;
nis 1 or 2; and
20 a dotted line represents an optional double bond.
In some preferred embodiments of the invention R? is hydrogen, halogen,
cyano, perfluoroalkyl of 1 to 3 carbon atoms, alkyl of 1 to 6 carbon atoms, alkoxy of
1 to 6 carbon atoms, alkanoyl of 2 to 6 carbon atoms, alkanesulfonyl of 1 to 6 carbon
atoms, or aryl of 5 to 7 carbon atoms. More preferably, R?is hydrogen, halogen,
25  cyano, alkoxy of 1 to 3 carbon atoms, phenyl or trifluoromethyi.
In other preferred embodiments of the invention R® is hydrogen, halogen,
cyano, perfluoroalkyl of 1 to 3 carbon atoms, alkyl of 1 to 6 carbon atoms, alkoxy of
1 to 6 carbon atoms, alkanoyl of 2 to 6 carbon atoms, alkanesulfonyl of 1 to 6 carbon
atoms, or aryl of 5 to 7 carbon atoms. More preferably, R®is hydrogen, halogen,
30 cyano, alkoxy of 1 to 3 carbon atoms, phenyl or trifluoromethyl.
R* and R® are preferably taken together, along with the carbon atoms to
which they are attached, to form a cycloalkane or cycloalkene moiety of 5 to 8

carbon atoms, where one or more of the carbon atoms are optionally substituted by



R6 and R7 are each, independently, hydrogen or alkyl of 1 taq &far bon
atons; nis 1 or 2; and 20 a dotted |line represents an opt1|30 Gl HBubl e
bond. | nVQAEYR¥f erred enbodi nents of the invention R2 i BCHY8#6Ga,

hal ogen, cyano, perfluoroalkyl of 1 to 3 carbon atons, alkyl of 1 to 6
carbon atons, alkoxy of 1 to 6 carbon atons, al kanoyl of 2 to 6 carbon
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sel ectted from hhdrdogﬁﬂundiwbbmlstmwérﬂtlﬁ@EOH&EEM@HymnWﬁ@&érb@ﬁ agin*@é% tgnhsl to k3
carbon atons are eac rogen,. . .n i and R4 and R5, taken
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enant i ore PPREIPUCHIE apceriahle sl tBeT88 soners: as wel | as other mixtures of
the R and S st %Vr?qlesa\%%%%tlomgr is preferred, it may, in some embodiments be provided
substantially free of the corresponding enantiomer. Thus, an enantiomer
substantially free of the corresponding enantiomer refers to a compound which is
isolated or separated via separation techniques or prepared free of the
20 corresponding enantiomer. “Substantially free,” as used herein, means that the
compound is made up of a significantly greater proportion of one enantiomer. In
preferred embodiments the compound is made up of at least about 90% by weight of
a preferred enantiomer. In other embodiments of the invention, the compound is
made up of at least about 99% by weight of a preferred enantiomer. Preferred
25  enantiomers may be isolated from racemic mixtures by any method known to those
skilled in the art, including high performance liquid chromatography (HPLC) and the
formation and crystallization of chiral salts or prepared by methods described herein.
See, for example, Jacques, et al., Enantiomers, Racemates and Resolutions (Wiley
Interscience, New York, 1981); Wilen, S.H., et al., Tetrahedron 33:2725 (1977); Eliel,
30 E.L. Stereochemistry of Carbon Compounds (McGraw-Hill, NY, 1962); Wilen, S.H.
Tables of Resolving Agents and Optical Resolutions p. 268 (E.L. Eliel, Ed., Univ. of
Notre Dame Press, Notre Dame, IN 1972). ‘
Alkyl, as used herein, refers to an aliphatic hydrocarbon chain and includes,
but is not limited to, straight and branched chains such as methyl, ethyl, n-propyl,
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ke A TR I EE
See, for gvoapf ¢ to Saachodsatores. al . Enantl oners, Racemates and Resol utions
W | | nt hed
(A0 Loy et SR 58 L8] Yecsht Tt M g BB waseb B EDF "

(MG aw Helkyl,gropp of b)) carpen etemssS. H. - Tabl es of Resol vi ng Agents and
Opti cal Resol UNkQHésJ{’fonglﬁ%o(gs Bsedt_ﬂér&h refdds to 18I JfouPR- S(Bzzt-l{lﬁf Wépéf?r €ss,
an aliphatic

Notre Dame, IN 1972). , as used herein, refers to
hydr otr b@r?r@i'é){'ﬁr%&”nt@@tﬁi‘&o”a%? is not linited to, straight and

branched chai nalkgHesulRsyINBE fi¥bd h@ﬁehvlrefens & ®RYdroup FOS®)R ViKete 20{20an WO

03/ 091250 'F /USOS 747 ngPSy n-butyl, isobutyl, sec-butyl, t-butyl,
n- pentyl , )é@ﬁ%tr‘ﬂ@ On%‘aab {? n- hexyl , and |sohexyl Lower aI kyl refers
to al kyl havi nglkibxy @sised hseain aeierstoﬂﬁblganmﬁdb,wme Bsigdn atkybegroupoef ers to
t he groupﬁ%%a% where Ris an alkyl group of 1 to 5 carbon atons. 5
Al kangyl , as u euged R | [ekn o S il kW Sdbdeedt 21!
group of lto on at ons. y, as used herein ers'to the

group R- qneopcatdooml@ ging $Lg:haas p@lekxu ghetﬂn@amrf meane & ewniEdbn &t tnd-
Al kanesul fRAML P carBSn l&&?tglnﬁ‘r%rrﬁbﬁbcy&ﬁ;f ,%{gshmqgt B & Qo dRsrohOhe Mk Where R

10 is an al kyl group carbon a
mdepen ently may be nltrogen oxygen or sulfur Groups containing aryl or

heteroaryl moieties may optionally be substituted as defined herein or unsubstituted.
20 Aroyl, as used herein, refers to the group Ar-C(=O)- where Ar is aryl as
defined above. For example, a Cs to Cg aroyl moiety refers to the group Ar-C(=0)-
where Ar is an aromatic 5 to 7 membered carbocylic ring.
Alkylaryl, as used herein refers to the group -R-Ar where Ar is aryl as defined
above and R is an alkyl moiety having 1 to 6, preferably 1 to 4, and more preferably
25 1 to 3 carbon atoms. Examples of alkylaryl groups include benzyl, phenethyl, 3-
phenylpropyl, and 4-phenyl butyl. Alkylheteroaryl, as used herein, refers to the
group -R-hetAr where hetAr is heteroaryl as defined above and R is an alkyl moiety
having 1 to 6, pfeferably 1 to 4, and more preferably 1 to 3 carbon atoms.

Carboxamido, as used herein, refers to the group NH,-C(=0)- .
30 Carboalkoxy, as used herein, refers to the group R-O-C(=0)- where R is an
alkyl group of 1 to 5 carbon atoms.
Carboarylalkoxy as used herein, refers to the group Ar-Ra-O-C(=0)- where
Ar is aryl as defined above, and Ra is a lower alkyl group of 1 to 3 carbon atoms.
Preferably, Ar is phenyl and Ra is methylene to form a benzyl moiety.
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Al kanesul fonyl, as used herein, refers to the group R S(0)123 w @SR is an
al kyl group of | to 6 carbon atons. Al koxy, as used herein & to the
group R OWKBHESOR i s an al kyl group of 1 to 6 carbon at Bﬁ"ﬁ/US(l%lzlﬂyl, as
used herein, refers to an aromatic 5- to 7-nmenbered nonocarbocyclic ring
such as phenyl. Heteroaryl means an aromatic 5- to 7- nenbered carbon

cont ai ni ng nonocyclic ring having one to two heteroatons which

i ndependent |y ma?/ be nitroge oxygen or sulfur. G oups containing aryl or
het eroaryl noi BHelogsnHay hab? i riigedl \herrin Jafsss fta ehletnesbrawirien dioting end or
unsubstit ghp@d. 20 Aroyl, as used herein, refers to the group Ar-C(=0) -

where Ar IS apidmaeutteiy %eéeﬁmg%an@ihc@mﬁgnhsno Barfd bl-ts%n@a@r ke NOI ety
refers to the group Ar-C(=0 - where Ar is an aromatic 5 to menber ed

car bocy! i BSTMeAGTO SUPhTgANIC 28d RAREASids $uhedss b nphémg%up ac@lichr wher e
Aris garylachs deti Blﬂﬁam%b%né‘n&d&dlcs feadd, Wéle@hﬁa‘idﬁn@%éﬁ&hé hid:

preferably 1 to 4, and nore preferably 25 to 3 carbon atons. Exanpl es of
al kyl ar yI O@'@urﬁ’;@oﬁ'%P uHEdrB%*HQ"W hVSF@ﬁ@PWyIPh()@PW@nWtW opyifuricagiycaligpheny|

butyl . Eyrlut?l%t RRENEsulf@ic, UétﬁQnéB%‘if@hle tél@ér@sﬁlf&r@ctgﬁflcyl&r YiRzoiE BREAr where
het Ar is heteroaryl as defined above and is an alkyl  noiety "having | to

6, pref er 8PNk kpQyvacearipbiarddspr ef er abl y 1 to 3 carbon atons. Carboxani do,

as used her ei epeé.ﬁésfaﬁmsl@samngo%@sN%r%taq)mcmdéo Car boal koxy, as used
herein, refers to th roup R- O- where Ri1s an alkyl group of 1 to 5

car bo#0 at ons. é&r%@@r%ﬂ@ﬂl&oﬂ)ﬂ%ﬁ%bﬂrﬁ@f@pﬁn@[@[ﬂéﬂ@az@lﬁ%mrlﬂmp
Ar- Ra- O Chgichingwhere Ar is aryl as defined above and Ra is a |ower alkyl

group of 1 to 3 carbon atons. Preferably, is phenyl and Ra is nethylene
to forma benz¢i5.6mi%iHP,11.12,13, 33@®Bh291@63HW]O@/Z©m@[§G Pdalr US03/ 12747

Hal ogen (Ef,emrg)d"@ésh};@@&lﬂd?ﬁgel n refers to chlorine, bromne, fluorine and
i odi ne. armaceutically acceptable salts, including nono- and bi- salts,

are those der a7 SFIGULHS, éﬁdéﬂﬁé @HQCQWYQFC@WPT@F&@IP]H‘BQ@@@QP!G@- but not
limtes tfls,ﬁqfiﬁdlﬁnohné lactic, citric, cinnamc, tartaric, succinic,

fumari c, ei'’c, malonic, nandellc nallc oxallc pr opi oni c, hydrochlorlc
hydr obr oni c, pﬁd@f@'ﬂ?@r’i 5.6.7:.92.1¢.11 é@ﬂﬂafde@ah)qirwmobéntalclﬂ ,A]diazepino-

[6,7,1-i]quinoline hydrochloride
2-bromo-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocyclohepta[c][1,4]-
diazepino([6,7,1-ilquinoline hydrochloride;
20 2-chloro-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]diazepino-
[6,7,1-ilquinoline hydrochloride;
2-chioro-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocycloheptafcj[1,4]-
diazepino[6,7,1-ijlquinoline hydrochloride;
2-phenyl-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]diazepino-
25 [6.7,1-ijquinoline hydrochioride;
2-methoxy-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]diazepino-
[6,7,1-if]quinoline hydrochloride;
1-fluoro-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,41diazepino-
[6,7,1-jlquinoline hydrochloride;
30 1-fluoro-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocycloheptalc][1,4]-
diazepino[6,7,1-ijquinoline hydrochloride;
1-(trifluoromethyl)-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]-
diazepino[6,7,1-i]quinoline hydrochloride;



pyruvi c, nethanesul fonic, ethanesulfonic, toluenesulfonic, ,salicylic,
benzoic, and simlarly known acceptabl e acids. Specific eﬂéﬂﬂ¢E§MMﬁ
conpounddv@®f3/d2¥ul a | i nclude: 10 PCT/US03/12747
4,5,6,7,9,9al0, 11, 12, 12a- decahydr ocycl openta[c] [ 1, 4] di azepino[ 6,7, 1-(j]-
qui nol i ne;

4,5,6,7,9a, 10, 11, 12, 13, 13a-decahydro-9H-[ 1, 4] di azepi no[ 6, 7, 1- de] -

h thridi i X
e oa T §ogEMeRioki5,6,7,9,.90,10,11 12 4 25 decahvrocyciopentafellt i o 15
[6, 7, 1-i j Jierdpirol6.Ad-lquitoliombydroshieride;o, 9a, 10, 11, o
ﬁg arl(z)gmjg(r:?33e/d’f-ﬂﬁé(r%'—?ﬁ%%%—ﬁ]ié‘,?ﬁ,éy,?&?Rﬁﬂﬂﬁ,1&9’4?3’-(90%&%&5%&/&89
2- br ono- 4heptaEclr . dldExepide6l7, 1-Hlaudoling AythoahdatEeahydr ocycl ohept a[ c] [ 1, 4] -

gl 2?21?3(% 205657%%%%38%8%W%gé@§§19%ég%ﬁ%éogcycI opentalc][1, 4] di azepi no-

[6,7,1- j]quinoline hydrochloride;

2-chl or o- 4, 5, 6@‘.?‘.’@?”93?s&eo‘i‘fgclé"%ﬁ*yéer%@i%P%‘?’?%’g";osd‘%?aﬁ%ﬁ?‘%‘}glgg'hept a[c][1,4]-

di azepi no[ 6, 7, qurnoline ,6,7,9,9a, 10, 11,
12, 12a- decahy ds-acgtyl-4 &, aPa 1D 1,14]20H Zezdaviahpdro2ildp@enta]dpi 41digrepna-i ne

hydr ochl aride;.. 2- net hoxy-4, 5,6,7,9,9a, 10, 11, 12, 12a- decahyd
rocycl opg[ﬁtgf'@]qﬂ[‘gﬁ Qi azepi no- [6,7,1-~]quinoline hydrochloride;

1- f | uidr o- 4, 5, 6hehz9| 9a6,1.0a,10,112, 21201 ItecetblyydirordH apitntep[nold, 7,1 4kibhenepi no-

[6,7,1-#] quinol i ydrochl ori de; 30
1-f 1l uor o%ﬂgﬁcg'l‘%ggwgaca ltﬁxilf?elz, 13, 14, 14a- dodecahydr ocycl ohepta[c] [ 1, 4] -
di azepi no[ 6, 7, 3-acefygd51604,9,9e, 10y1d 1 13X;18, 04, 1 ds-Hodecahydrocyclohepta[c][1,4]-

1-(trifluQronet )-4.5 7,9,9a, 10, 11, 12, 12a- decahydrocycl opentalc] [ 1, 4]
di azepi no '%?G?F'PT&]E’{A]?WB%”E[:; hydrochl oride; -8 1 3 OCT 2006 WD 03/ 091250

PCT/ US03/ 1274 7benzyl 2-bromo-6,7,9,9a,10,11,12,12a-octahydrocyclopentalc][1,4]diazepino- '
e
- f 1 uor o- 2- net hieaeyd, 52&rdn®HFa9,94,00, 11 1,2, 1214, 34d-decbhpdrdogistabiaispicsic| o-
diazepino(6,7,1-j]quinoline-5(4H)-carboxylate;
benzyl 2-chloro-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[cj[1,4]diazepino-
[6,7,1-ilquinoline-5(4H)-carboxylate;
20 benzyl 2-chloro-6,7,9,9a,10,11,12,13,14,14a-decahydrocyclohepta[c][1,4}-
diazepinol[6,7,1-ijjquinoline-5(4H)-carboxylate;
benzyl 2-phenyl-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c][1,4] diazepin-
0[6,7,1-jjquinoline-5(4H)-carboxylate;
benzyl 2-methoxy-6,7,9,9a,10,11,12,12a-octahydrocyclopentalc][1,4]-
25 diazepino[6,7,1-jjquinoline-5(4H)-carboxylate;
benzyl 1-fluoro-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c][1,4]diazepino-
[6,7,1-flquinoline-5(4H)-carboxylate;
benzyl 1-fluoro-6,7,9,9a,10,11,12,13,14,14a-decahydrocycloheptalci[1,4]-
diazepino[6,7,1-i]quinoline-5(4H)-carboxylate;
30 benzyl 1-(trifluoromethyl)-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c][1,4]-
diazepino[6,7,1-j]quinoline-5(4 H)-carboxylate;
benzyl 1-fluoro-2-methoxy-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c]-
[1,4]diazepino [6,7,1-jlquinoline-5(4H)-carboxylate;



hepta[c][1, 4] di azepi no[ 6, 7, 1- j]qui noline hydrochl oride; S @ -

phar maceutical ly acceptable salts thereof. Additional spec %yﬁples of
conpound¥@P3HYRWul a | i ncl ude: PCT/US03/12747
5-acetyl -4,5,6,7,9,9a, 10, 11, 12, 12a- decahydr ocycl opent a[ c] [ 1, 4] di azepi no-
[6,7,1- ]]qU|noI|ne 10 benzyl

6, 7, 9a 10, 11, 12, 13, 13a-oct ahydro-9H-[ 1, 4] di azepi no[ 6, 7, 1- de]phen-

th di 5(4 b
ant et b ne- S AHbeRL DO AR metnony 10.92,101112.13:14 e clegayororos
di azepi no[l@ta[cllﬂﬂiqlwptmo[ﬁ h-iflavinetige-5(4H)- carboxylate
2- brono-6 C. clopenta[c][1, 4] di azepi no- 15
ard PhstfhalSuty oot pROREIADNARGY S ppent al el 1L, 4l dl azep

[6,7,1-]]qui ate; enzy
2- bronn 6,7,9,9a, 10,11, 12, 13, 14, 14a- decahydrocyclohepta[c][l 4] -

di 6,7,1 5

g azem 1oL, 7 1opblfi b Sl 16a el e ety g,

[6,7,1- |j]qt1>mp@jndse>f5”(e4fb3690allbm{lydlage 20 benzyl

2- hI h 1.4

i azepi nolb. 7, Yo RpyitedT ddadilf P2 G BB GRRE L b

2- phenyl - 5771%@&)0]10@11 12, 12a- oct ahydrocycl opentaf[c][1, 4] di azepin-
6,7, 1- i pald pes

oo, b0t AL RS AR Bz e pceentiol gl

di azefd nofliazéi’pillelﬁﬂhiﬂhnioblin% 5(4H) - car boxyl at e; benzyl

LT uoro-5. 7. 9@k b J2ula% 85 oy 99y L nenbalL Ll ggept no-

[6,7,1- ||]qU|n rbox’
1- f | uor o- Bepta@)[9a]digzepinofo2], 1 Flqundlida- decahydr ocycl ohepta[c][ 1, 4] -

di azepi no[ 6, 7, Id e
1-(trifluor oneg%éyﬂqy‘l’%s'ﬁ %%&iﬁi%& Zﬁ%?qﬁaqgg?gﬁa rgodg)y%/jé%ah drc{c&‘flg] [1,4]-
d:c iazepl no[]ﬁpt?[hC]H 4ldiapepinol[6, ?le-lj]i(uihfb)lne:ar boxyl at e benzyl 1
-fluo me , o)
[1, 4] 1 azepi no??% %?9993]%21}.1# " 1“he- qf%ﬁﬁ?%% oxy irt:' 453863 %%&HJIZO% WO
03/ 091250q@aalnesS03/ 12747 benzyl 1-fl uoro-2-nethoxy-6, 7,9, 9a, 10, 11,
12,13, 14, 14a- d?é%ﬁ]&’&bé)%é{éhfb,gaﬂon1,12,13,14,14a-dodecahydrocyclohepta[c][1,4]-
diazepino[6,7,1-ijlquinoline hydrochloride;
(9aS,14aR)-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocycloheptalc][1,4]-
20 diazepinol6,7,1-jlquinoline hydrochloride;

and pharmaceutically acceptable salts thereof.
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hepta[c][1, 4] di azepi no[ 6, 7, 1- j]qui noline-5(4H)-carboxyl at g, o@@d 006

phar maceutically acceptable salts thereof. 5 Specific exanlp?es al'so include
subst ant VAP P/0HEENt i onerical |y pure conpounds of the for BgbUs¢/i2A¥l udi ng:
(-)-5-acetyl-4,5,6,7,9,9a, 10, 11,

12, 12a- decahydrocycl openta[ c] [ 1, 4] di azepi no- [6, 7, 1-/}qui noline,
(+)-5-acetyl-4,5,6,7,9,9a, 10,11, 12, 12a- decahydrocycl openta[c][1, 4] - 10

di azepi no[ 6, 7=} i nol..ne: . .

(9aR 1408 - 5. TR BHACERS Gioyidgs = propsss br pierpang 2-cofpruns i P B¥RI o-

hept a[ c] [ 4s défihicdzepeimohh Cotnpris¢onenal the &ollo@aS;

1l4aR) - 5-acetyl -4,5,6,7,9,9a, 10, 11, 1 2,13, 14, 14a- dodecahydrocycl o-

hepta[c][1, 4] di azepino[6,7,1 -&uinoline 15

(-)-4,5, 6(af, 9, emtlndd cddpdita afdoainyaliAcycl openta[ c] [ 1, 4] di azepi no[ 6, 7, 1-1 ~]

- quinol i ne; 3

(9aR,14aS)-4,5,6,7,9,9a,10,11,15, 14, 14a- dodecahydrocycl ohepta[c][1, 4] -

di azepi no[ 6, 7, 1- j]quinoline ng? ori de;

(9aS, 14aR) -4, 5, 6, 7,9, 9a, 10, 1171ty 13, 14, 14a- dodecahydr ocycl oheptac] [ 1, 4] -

20 di azepino[ 6,7, 1-i~]quinoline i de; and pharmaceutically

acceptable salts thereof. -10 1 3 OCT 2006 WO 03/091250 PCT/US03/ 12747

This invention al so provides a prgcess Tor preparing a conpound of fornula
o@z?

| as defined herein which conpris of the following: (a) reacting a
compound of formula IIA R3 R2 | ap RRRL 50 11A whereinn, R, R3,
R6 and R7 are as defined herei nRaﬁg/R represents alkyl of 1 to 5 carbon
atons ®r aryl al koxy of 6 to 10 carBon atons, yath a conpound of fornula

ITTA wherein n, R?, R®, R® and R are as defined herein and R represents alkyl of 1 to 5

carbon atoms or arylalkoxy of 6 to 10 carbon atoms, with a compound of formula 1A

or IB:
R* N
( .
RS ks
10 A HiB

wherein R* and R® are as defined herein, to give a corresponding compound of
formula | wherein the dotted line is an optional bond, R is alkanoyl of 2 to 6 carbon
atoms or carboarylalkoxy of 7 to 11 carbon atoms;

15  or

(b) cyclising a compound of formula IVA
R4
5

R3
LT
l

g4
R? '\i
HAN RS
7
R IVA

wherein R? to R” are ad defined herein with formaldehyde to give a compound of
20 formula I as defined herein wherein nis 1 and R’ is hydrogen;

or

-11 -



or I11B. RA RA or I I R5 RS 10 IIlA 1118 wherein R4 and 1P§ogﬁ-e%@s defi ned
herein, to give a correspondi ng conpound of fornula |I wherein't dotted
line is aMOBpPNBdWal bond, R1 is al kanoyl of 2 to 6 car bonPCEUSHH123+7

car boaryl al koxy of 7 to 11 carbon atons; 15 or (b) cyclising a conpound of
formumla IVA RBRA ~ RS Zr | N RH2ZN\R6 R7 |IVA wherein R2 to R are ad
defined herein with fornmal dehyde to give a conpound of 20 fornmula I as
defined herein wherein nis 1 and Rl is hydrogen; or -11 1 3 OCT 236 WO
03/ 091250(®CT/ efspialinea spmpeynd pikiprmulad @saefioep bensth wiertiorRLis Aydrogen def i ned
herei n wh { i i Ve! éﬁgngpr | wherein R1

i s al kyl g@\i@?(?ogfpggfwbgﬁggﬁ;%WS%wg i(%d) zlacy %ﬁ%rbgﬁc%{(?rrrﬁpsgund of formul a
| as defipged herein wherein R is hydrogen to give a conpound of fornula I
wherei® R is alkanoyl of 2 to 6 carbon atons or carboarylal koxy of 7 to
11 carbon atons; 10 or (e) hydrol ysi ng a caonmpound of fornmula I as defined
herei n whéei nardating & rempeyfd offermula § ag defipgthherginowiersin R s hyaiogeal koxy of
7 to 11 cay hies aatempoundofgbmeulad | wherein R’ is alkanoyl of 2 to 6 carbon atoms or

carboarylalkoxy of 7 to 11 carbon atoms;
10 or
(e) hydrolysing a compound of formula | as defined herein wherein R'is alkanoyl

of 2 to 6 carbon atoms or carboarylalkoxy of 7 to 11 carbon atoms, to give a
corresponding compound of formula | wherein R is hydrogen;

15
or
() converting a basic compound of formula I to a pharmaceutically acceptable
salt thereof, or vice versa,;

20
or
(9) separating an enantiomeric or diastereomeric form of a compound of formula
I from a mixture thereof.

25

Conveniently the compounds of this invention can be prepared according to
the following schemes from commercially available starting materials or starting
materials which can be prepared using literature procedures.. Variables used are as

30 defined for Formula |, unless otherwise noted.
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correspondi ng conpound of formula | wherein Rl is hydrogen; TO@@%(f)
converting a basic conpound of formula | to a pharnaceutidh?#? a pt abl e
salt theM@P3/0YRSlyice versa; 20 or (g) separating an enaPeT/HRYi2¢470r

di astereoneric formof a conpound of fornmula | froma mxture thereof. 25
Conveni ently the conpounds of this invention can be prepared according to
the foll owing schenmes fromcomercially avail able starting naterials or
starting materials which can be Rigpaed using literature procedures.

Vari abl es used are as 30 defined for Fornula 1, unless otherw se noted.
-12 1 3 OCT 206 WD 03/091250 PCT/ US03/ 12747 Scheme | R3R~\ R3 OR 3

R(CO) 20/ base R2ZNH C~\ NH Reductsi on OR R2ZNH RCO N~ 2 N~ se Rte,( HO
N Il O ROCLl to C5 al kyl orRaryl al koxy CH3 or CR5 R5 R3
RA 5 4 \r 1 R5 r&\ R H\\ RQ&))QD/base R2 QH
eduction OR

I// 2// NH N

5 N R J RCOCl/base R\‘f

R® w0 N X

H

R= C, to Cs alkyl or arylalkoxy
(e.g. CH5 or PhCH,0)

Base
I
1. Chiral HPLC separation chiral resolution
2. Base
R3 R* 5 R® R
H\\ ,\‘R I\\ R5
_ [
R2/ N + / = N
R? —)
N N
H H
v Vv

In Scheme 1, a substituted or unsubstituted benzodiazepinedione is reduced

S with a reducing agent, such as lithium aluminum hydride or a borane-tetrahydrofuran
complex, to give a substituted or unsubstituted benzodiazepine. The basic nitrogen

of the benzodiazepine is acylated with an acylating reagent , such as an acid
anhydride or a chioroformate, in the presence of a base, such as triethylamine or

hunigs base, in an organic solvent, such as ether or methylene chloride, to give

-13-



B3 RRNBase R(~\ R NI R N Re (Il I N OH Il III H. dgq HPLC
separation chiral resolution 2. Base R RA s R3 R4 RS 3 I - R2// N
+ N R2/ WOBFOIIESOH [V V In Scheme |, a substituted or uh@UUS@VﬂWﬁed
benzodi azepi nedione is reduced 5 with a reducing agent, such as |ithium

al um num hydri de or a borane-tetrahydrofuran conplex, to give a
substituted or unsubstituted benzodi azepi ne. The basic nitrogen of the

g o i nfalaRe ° e ihcdle s WaBey 8 ke i S nalush Ve eftin@Bn ' @

tri ﬁt lhyl aBl-Jﬂ‘FaS)E ;Ohlﬂﬂm (933 a@iﬁ&ﬁls fbﬂ’l’h‘]@tﬂ‘elﬁ’ﬁg@ﬁg&@mwﬁ%?agggg?héﬁgﬁeng%3?£2747
nmet ene oril ae

T oy mad 81 8 L i, bratfies Baron itdocite ohiE ST PRl S G BB SRy de

equi val entn aligtie ho gdveaths Adydlob@duddfil. auhe eydoddaubEik dréry €eafed under basic
di met h xyrret ane, in the presence of a Lewis acid such as boron

trifludri8en %’i‘ﬁ SUEh S5opRH & Polas slveniz ke evatemandrethanplatakgive o gi ve
the cycl omiémgavéu 1 Jé}ﬁngégbﬁaa@aqstca&a‘sytfcheyerég%ﬁayﬁg dRdels ?ﬂ%ﬁ'f’ﬁ Yo give

condi tions, such as in polar solvents'liKe water an ano
1. A téb@fﬁ@al\ielygeld lll Eampisends Bj whee dhe doubda honyd iscalipeot, agemadtepiit s, such

as pal | adidyf@8 which can be resolved using chiral HPLC to give separated enantiomers
which can then be treated with an inorganic base, such as KOH in a polar solvent,

10 such as water or methanol at elevated temperatures, such as 50-100 °C, to remove

the acyl group giving enantiomers IV and V, which are products of this invention.
Enantiomers IV and V can also be obtained by chiral salt resolution of racemic Iil

using a resolving agent, such as benzoyitartaric acid, in an organic solvent, such as

an alcohol.

15 Compounds of the present invention where n is 2 can be prepared according
to Scheme | above, except that the starting compound in Scheme | is replaced by

compound XXI below and is subject to the same chemistry.

R3
r\ X N
el
F
N
H
o}
XX
20 This starting compound for where n is 2 in formula 1 can be prepared

according to the following reaction Scheme la:
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charcoal to yield 111. Conpounds |I, when the doubl e bond |§ qs é are
racem c m xtures which can be resolved using chiral HPLC { %ﬁ 00 epar at ed
enant i omdY@03/4H2¥h can then be treated with an i norgani c BAFESOSIET as KOH
in a polar solvent, 10 such as water or nethanol at el evated tenperatures,
such as 50-100 C, to renove the acyl group giving enantioners IV and V,

whi ch are products of this invention. Enantioners IV and V can al so be

obtained by ¢hiral salt resolutign of racemc IIl using a resol Vi ng agent,
such as benzygigartari Cc@gi d, in ganvg <8l, y,e,ntdra an al cohol .

15 Conpounds the preosel?-t mw#tlo wher e n—n—s»ﬁaz nb prepared

accordi ng a'}h%ao\Ve ex Qat the “&farti} ound in Schene |

is replaced by corrpound XXI below and is subject to the sane cheni stry. R3
Rz-'-\ \ N H N HO XXl 20 This sjarting conpound for waere nis 2 in
formula | can be prepared accordi ng to the follow ng reaction Schene |a:
-14 1 3 O CT 2006 MWD 03/ 250 PCT/ US03/ 12747 CBr4, PPh3 x Br U'N

(CH2O) n X R;RZHKC]-I/ R CH2GHS 4o, DVB "XVl o i Br | 7 Re /1f\

R Re R6NH2 H—@-OEIRZ % HBBF Rz—R¥ IPF—I'— pr ssure&aottlﬂe—KQCOB CH3CN 81
deg. NOz b B@BZEL KaCO3, CHaCN

NO, NQ, CO,Et
XVl XVili
rR? R?
R®
r\ AN N r\ AN N~
R 5% PYC-S Rz
] o yrldme D
/ /
NO
2 COH h™
o .
XX XX XXi

Scheme 1a

in Scheme 1a, the appropriately substituted nitrotoluene XIV is treated with

5 paraformaldehyde in the presence of a suitable base such a potassium hydroxide in

a solvent such as DMSO-ethanol to give the phenylethanol XV, which is converted to

the bromide XVI using standard procedures, such as treatment with carbon

tetrabromide and triphenylphosphine in methylene chloride.” The bromide is

converted to the phenethylamine XVII by treatment with ammonia (R® is hydrogen) at

10  elevated temperature in a high pressure vessel and the phenethylamine alkylated

with ethyl bromoacetate in the presence of a base such as potassium carbonate in a

suitable solvent such as acetonitrile or dimethylformamide. The resulting amino

ester XVIII is hydrolyzed to the acid by treatment with hydrobromic acid to give the

amino acid XIX. Following reduction of the aromatic nitro group with hydrogen in the

15 presence of a suitable catalyst such as platinum on sulfided carbon or palladium on

carbon, cyclization to 3,4,5,6-tetrahydro-1H-benzo[e][1,4]diazocin-2-one XXI is

effected by treatment with a coupling reagent such as dicyclohexylcarbodiimide in a
solvent such as pyridine.

Alternatively, the compounds of the present invention can also be prepared
20  using the synthetic route shown in Scheme .
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XVII XVIIl R3 R~ R3

pyridine R XIX NOz / XX NHz HN O XXl

| ~ ~C02H N, Re H2 '

~Cop NDCC N Re Rz

Scheme 1 a In Scherre%ﬁapl,%ﬁ E@E-S

appropri ¥@P0HgWsti tuted nitrotoluene XIV is treated w t RCT/HS03/12747
par af or mal dehyde in the presence of a suitable base such a potassium

hydr oxi de in
which is converted to
treatnment with carbon

a solvent such as DMSO et hanol
usi ng standard procedures,
R triphenyl phosphine in nethylene

the brom de XVI
t et r abr om

to give the

phenyl et hanol XV,
such as

chl ori de.

The bromde is

convert

msg%m%

to the phenet hyl am ne

XVIl by treatnent

with anmonia (R6 is hydrogen) at 10 el evated tenperature in a high pressure
vessel and tdte phenethylBhine al kyl aéd with ethyl bromacegate in the

presence of se suchl_gs potasyi onaﬁ&uhgm% suiRf abl & s/l vent such
as acetonitri}el or di_met Ryl f or ma d he restlting am o Sestfer XVIill is

hydrol yzed tge "t h§Haci d by treat th hydrobrom c aci ngive the
am no acid Xl X. Rollow ng reduclion @ the aromatic niRfo group with
hydrogen in the 15 presence of a suitable catalyst such as pf ati num on
sul fided carbon or palladiumon carbon, cyclization to

3,4,5, 6-tetrahydro-1H benzo[e][ 1, 4] di azocin-2-one XXI is effected by
treatment with a coupling reagent such as dicyéﬁ?ﬁ@??ﬁ@&Pﬁb iimde in a
sol vent such as pyridine. Alternatively, the comagimss of the present
invention can also be prepared 20 using the synthetic routfe shown in

Scheme I1. -15 1 3 OCT 2006 WD 03/091250 PCT/ 350339747 heme HR5 4 4
R5 R3 R4 r~\ R Deprotection F%ﬁz NHRRR2RRN .
R
3 R3
H\\ R® formaldehyde/ \\ R®
LN acid E -
R?2 R2 N
S N
N—R HoN—""R®
Vil Vil
chiral
resolution
R4 3 R* 3 R4
3 R P Rs R
Rfc\ RS H‘\ : fv\ R®
AZ N AN + //C/ N
R? -) chiral separation/ A \> R? )
N cleavage H——/ R6 N__/\Rs
RV/
Xi IX X
4
R3 5 \R5 R3 R4 R5
CI Y D
R ﬂ RZ//y/ x
N"—/\R6 N_J\RG
/ /
R R
X1l XIl
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H VI 1. 2-chloroacetam de/ base 2. Reduction OR alkyl atiggj(ﬁSF@év

C-\ RS formaldehyde/ Rs R2 / Nacid 2 NR N ~R6 H2N ))R6

R3 R4

chiral ré¥@r¥P9e¥ R3 R4 RS R3 R4 R5 R3 R4 R5 2 N R2 N +PRI/RSEM27 4|
separation/ \ R NN cleavage H/R6 H>R6 R8/ XI IXX RZI R4 RBR4 Q\ RS
\WW RS RZ/ NNR2 R/N-J REN\VRE RL/ XIIl XIl -16 13 OCT 2006 WO

03/ 091250 PCT/ US03/ 12747 Anilines or appropriately N-substituted anilines
such as N-benzyl aniline can

10

15

20

25

30

Anilines or appropriately N-substituted anilines such as N-benzyi anifine can
be reacted with a formaldehyde equivalent, such as a solution of aqueous
formaldehyde or dimethoxymethane, in the presence of a Lewis acid such as boron
trifluoride, and a dienophile such as cyclopentene to give the cycloadduct. Wherever
applicable, the R group on the nitrogen is subsequently deprotected to give
intermediates V1. Intermediate VI can subsequently be alkylated, for instance with 2-
chloroethyl amine under phase fransfer conditions to yield VII. Alternatively, the side
chain can also be installed via a two step procedure of alkylation with 2-chloro-
acetamide followed by reduction. VIl is then subject to a pictet-spengler cyclization
conditions with formaldehyde and a protic acid such as trifluoroacetic acid to yield
VI

VIll can be resolved subsequently into its pure enantiomers by a chiral
resolution to give compounds IX and X. Alternatively, VIl can be derivatised
appropriately to give Xl which can be separated by chiral chromatography and then
subject to cleavage to give IX and X. These compounds can then be derivatised, for

example, by alkylation, to give compounds XIl and Xlll, where R’ is a C, to Cg alkyl.

The compounds of this invention are agonists and partial agonists at the 2c
subtype of brain serotonin receptors and are thus of interest for the treatment of
mental disorders, including psychotic disorders such as schizophrenia including
paranoid type, disorganized type, catatonic type, and undifferentiated type,
schizophreniform disorder, schizoaffective disorder, delusional disorder, substance-
induced psychotic disorder, and psychotic disorder not otherwise specified; L-DOPA-
induced psychosis; psychosis associated with Alzheimer's dementia; psychosis
associated with Parkinson’s disease; psychosis associated with Lewy body disease;
bipolar disorders such as bipolar | disorder, bipolar Il disorder, and cyclothymic
disorder; depressive disorders such as major depressive disorder, dysthymic
disorder, substance-induced mood disorder, and depressive disorder not otherwise
specified; mood episodes such as major depressive episode, manic episode, mixed

episode, and hypomanic episode; anxiety disorders such as panic attack,
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be reacted with a formal dehyde equi val ent, such as a SO'“&‘@%C?f ueous
f or mal dehyde or di net hoxynet hane, in the presence of a Lewi § aci d such as
boron 5 WO P¥dRI0de, and a di enophil e such as cycl opent eneCEESEINETt he
cycl oadduct. \Wherever applicable, the R group on the nitrogen is
subsequent|ly deprotected to give internediates VI. Internediate VI can
subsequently be al kyl ated, for instance with 2- chl oroethyl am ne under

phase tra di.t i.0ns Yi - VL o Al ter ivel t he side chain can
B oo be' | ASPEPPESRLpANE Pechert biRcie fHoniel SoBBM BhoF. FheshOly B BusRFor o 10
acet am de disotdepwpastigumatitu stressndisdrbér, issutehstressudigarder, tgenarafizect atxietpengl er

lizati LI i f or nml d. tic. acid h

CTH1 tor oSBgrl SebeRfin irbgby et P faRnBubid B BattEa el 1 y i neo
its pure ensatyi dswdser byt athetwiseabpedfiesphdivstorent disgrdees cadpasiadisimerand X
Al t tivyel V| b i i 15. i ly t i Xl whi ch
cane[)ggsia\éEP gdteésdwﬂ)tb £ {é}yagnogﬁ{ %%’PZ‘%%%&?BW%@%"%LH%S %E‘:ﬁr&fr Is\ég'é%agel 'f 0
gi ve | X andmgntiahddzheiroenso udiseaseararichenerheryd elefivigt ieathty  disurderexa@pl,e, by

| kyl ati i. ds Xl | d XL| 1, wh ) i Clt | kyl .
o 2o By RO Sl 300040 08B o e B YL
20 subt ypéisofdelos Hiah nssriod presentrie aaparomsl. aFor exaenpid)usomf disdrtiesasith Egr t he

such, as

t r eat nent tal disarder i ncl udi sychotic_di sorder
schi zophr SapesTHE FRardtas 8hEPaRs EOBs 5 SRV G Bahiih IS ide et ype.
and un@i f bersahiZoahethia. y p&, morec borapipter desdription dif sthe dsforenseptibzaiahfeptdli ve
di sor der, i Qn isord subst.ance-..i nduc sychotic di sorder, and
psychot i cdgfgé%?%g?r?hﬁo 41'8?6\? Q@g%se"@iafr\%e%?{?q'pﬁ%ﬁ%of]ﬁ’aﬂt@é IsgEeEhosi s;
psychosi s 48diion Atvedhington, BCz Arierieari Bsydhiatritt Asspciptiore(198i)s  associ ated with
Par ki nson' s di se: hosi s associated with Le body. di sease;  bipol ar
di sorders suc h%ﬁg C%lmp?(%fs"é&s ?tsthia%%saa nv %Bglaéer alsp O\Q?/'E%F%éﬂ thﬁﬁ'&amtot hyni ¢
di sor der ; oflegpilepsy;v enigrasmest e sexual cdysasictian; orsladpprdissdars; djssboidRstingyst hym c
di sorder, ngesi nduc od di sorder, .and depressive djsorder, not
ot heramgsedggpdze%%cgﬁhe%g ng'ﬂ%gﬁrﬂ 5030%%5%8\5‘@#?“8@ W&ﬁl Y ag%roz’gg'}y\’/ew'gbi't%de,
mani ¢ epi soaEquanix etbmagpidgies eincladidg hypendhi dialepés oderdicvaxdueiry ddesss, der s
such as papi C o 3 2 034091 / 312747
agor aphobﬁgé%eg%fog' 5’? ygg;@éﬂre?m%,pg%,Co%gg%r;:hgﬁs,sggegl ?agﬁ%%%?'@g%%‘ie ive
conmpul si vélseda'?»%_cgmﬁérS,onpﬁJsammrmtriednértﬂigsandiwdydmrtali@cuﬂ&a sim@samddi sor der,
general i Z%F] tﬂ@xbl%%é!nt invention can also be used to treat central nervous system
20  deficiencies associated, for example, with trauma, stroke, and spinal cord injuries.

The compounds of the present invention can therefore be used to improve or inhibit

further degradation of central nervous system activity during or following the malady

or trauma in question. Included in these improvements are maintenance or

improvement in motor and motility skills, control, coordination and strength.

25 The ability of the compounds of this invention to act as 5HTc agonists and
partial agonists was established using several standard pharmacological test
procedures; the procedures used and results obtained are provided below. In the
test procedures, 5-HT stands for 5-hydroxytryptamine, mCPP stands for meté—
chlorophenylpiperazine, and DOl stands for 1-(2,5-dimethoxy-4-iodophenyl)-

30 isopropylamine.
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di sorder, separation anxiety disorder, substance-induced anxi ety djsorder,
and anxiety disorder not otherw se specified; adjustnent 1 $6d such as
adj ust nreYO83/013%r ders with anxi ety and/ or depressed noodPCT/HB&/12&¢ ua
deficit disorders such as denentia, Al zheiner's disease, and nenory

deficit; eating disorders (e.g., hyperphagia, bulima or anorexia nervosa)
and conbi nati ons of these nental disorders that nmay be present in a
manmal . For ex i sorder, s depressive disorders or

bi pol ar disord%r_rﬁl s y 115t%“§% &egc di sorders such 10 as

schi zophreni a. TA exatuate bighl affieitydfes dre PHT o rexkptonea AHD ¢BRineseoHachsteent al
di sorders be_ foul i,n the, i agnos}ic Statistical, Mapual of_ Ment al
Di sorder s,oq,g%t)h Cgfi ﬁ'ﬂgn,tpa\ﬂggeﬁferagt@ﬂf fB& (iﬁrﬁ’?‘l @éﬂ'eéé'%hi“&‘? r F‘Emﬂgs&éi ation
(1994) . Thydroryipptandisenf (WHH€T.pr eseptori maentriaonaiaed ial HMEM (uiieycests for the
t reat nent . epd .0 grai nes. xual sfunction: sl di sorders;
gast I’glg nt éﬂsot%:jﬂr?gréég?%%dé%]rsg"gp fé%de‘gmﬁéglsg%?%ﬂ'ﬁcﬁf%?m@? ﬁréfﬁ%orinﬁfﬁ‘gésfi nal
moti | ity; gaaninetiesphgribosylt trandferas@(SIGYeartd bopmahttitidthyesidinaciHTYi Mge Type | |
di abet es, rdiovascul di sease hypert.ensi o h rlipidema, . stroke,
ost eoart hf §| i s,e%s?@"é%edg%n%@,w é)a?qnﬂﬂ?'ic%d@rbrg&i %@Héeeggg%%f’vﬁh é’ﬁﬁ'ﬁ"%ﬂ‘éer s,
sone i nf echangdesyqf neattia ead bylitimgr tlddant rgachig cordlipacH) dise callb vidie hatvesteat
i nventi on,.can_al.so be.used to tre%t?acentral neC%vous S te1m 20 1idﬁfi i enci es
Gd i

S
associ at el FSFPESanplE RNEReE WRL (3RReNAgy T Sl alOIuEE 9O i es.
The codpophgsiolofichiiphoppleste bufférad aalirieo(P By Bolubien eho centhiaiges atliovaspeanr ove or
inhibit f he radatjon of central nervous_system actjvit uring or
fol I owi ng' &ex géil gﬁ‘% o%qaq%a\ﬁ%rqpﬁa% SEEJRO™® rﬁ@%ﬁ%’ﬁdﬁa cph%\glqu @‘ﬁpovemant s
are nai nt éoamogeniaed withipa @obtrentat i settimat #T fands setiihitey velunmdssef s@miniol |
coor di nat Lan d ren = 2 ility of the co und f. thi
i nvent i onlrﬁg'hg"'{:}‘t p@?'@?—%@ﬁdﬂ@rﬁgﬁ%%glﬁd"o"%o&ef‘?tﬁlwafg% rﬁ?%e(ﬁﬂéogé‘t%&ri shed
usi ng sevdbahingtbaanhavel nptasmptidiegandibthibe sl debirisc eThe psllet Whe dReacedur es
used dr | t s obt ai .are nr.ovi de w. Jdn_fhe est pr.ocedures, 5-HT
ot anddbt oprB g SERAP Tl R fpBeL s B8 YespPaa . TR feshikRS Bole:
chl or ophempk pepepaniertin asdaDaurat af Uigs.HD blHérZro-tHe tieduroryteth captiehenyl ) -
30 isopropylamne. -18 3 6 . 03/,0912-50 RPCT/US03/ 12747 . 5HT?,
Recept or %ﬁed%%qllnﬁjigg%t%{ éé‘ggdn'g\g’\gﬁeﬂz*flgv‘i{""@ﬁs'aiap?"ﬁ? r?%%?‘-’r‘i@”SHTZc
receptor, (BSAYRatcQucdess thaRRINGArd in the protein determination by the method of

(Lowry et al, J. Biol. Chem., 193: 265, 1951). The volume of the suspended cell

20 membranes was adjusted with 50 mM Tris.HCI buffer containing: 0.1% ascorbic

acid, 10 mM pargyline and 4 mM CaCl, to give a tissue protein concentration of 1-2

mg per ml of suspension. The preparation membrane suspension (many times

concentrated) was aliquoted in 1 ml volumes and stored at -70 C until used in

subsequent binding experiments.

25 Binding measurements were performed in a 96 well microtiter plate format, in
a total volume of 200 pul. To each well was added: 60 ul of incubation buffer made
in 50 mM Tris.HCI buffer, pH 7.4 and containing 4 mM CaCly; 20 ul of ['*I] DOI
(S.A., 2200 Ci/mmol, NEN Life Science).

The dissociation constant, KD of ['®I] DO{ at the human serotonin 5HTac

30 receptor was 0.4 nM by saturation binding with increasing concentrations of [*I]

DOI. The reaction was initiated by the final addition of 100.0 p! of tissue suspension
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Ovary) cell line transfected with the cDNA expressing the human 5-
hydroxytryptam ne2C (h5HT2c) receptor was maintained in DNEMOC Duddifecco' s 5
Modi fi ed VEAGV@1Rdi a) supplied with fetal calf serum gl uPE@RURES/122847d t he
mar kers:  guani nephosphori bosyl transferase (GIP) and hypoxant hi net hym di ne
(HT). The <cells were allowed to grow to confluence in |large culture dishes
with internedi ate changes of nmedia and splitting. Upon reaching

confl uence

th t ed The h ted |1
Uspended SoHARTET SoraniE BRORPLOIPED: pAYRFOAE BadNgGs prat st Bped.
sal i ne (PBR)seRad Wi HW%%b%%Htﬁd)lf é’%e lﬁt o (Pp‘l[ @%g %20 Qoo néjﬁWéra

operation was repeated once nore. cell swere
honogeni zedded in2G0 pal yiheonixiate wes ’rn'cumt#d' af aond fensecature foeB0wahumas of 50

g for - sukalbl dod et el b mion [ BIRORGT G0l Shbnpr 88T, °°°

pel | et 5 wasiteles o dech 96 mmmmter wither Patiang ¥ Fiiteenatecrost Rhiveaed ahe40, 000 x
g for 30 min. The resulting was resuspended in a small volunme of

Tris. HCl BB‘F”?%?OFBH'BXtcﬁ\ég'itloé‘stﬁgﬂfﬁrdﬂ% wesdinddnta vagasmaaeshepieddoibR° @l i quot s
f 10-25 b d
The st andard Me! foactiiy} SRRy B s SEpUfBugh Ol o (EerdiSindoc 5F

J. Biol. 6hstiant ih98Pad6hd TdAGdNt® Ehaipped wrcnsaf(ey pieotsmsifipit @dtectird. 20
nmenbranes was adjusted with 50 nM Tris. HCl buffer containing: 0.1% ascorbic

acid, 10 nmM par ve. a su rote concentration
of 1-2 ny per S%% lhg%é &ﬁsﬂﬂgg%ﬁ%hﬁq%%!i Shv'ﬁ'e HE %L@p@ﬁgﬁj n (many
ti mes10coboemt matmcbremeadfmmtmmredlom Bmdu@aa ta@@re?s‘eﬁceedf @drying0 C
until used in ; bse efl (S)I ndi.ng _ex nent s. %SWB di_ng asurerrents wer e
per f or med “PHeR r@ O%?’r At coyes t'%%xﬂreg?%d 5 PREen S%eqf&al P8I 1nBeof 200
IT. _ Tng?ch??cle wastrag.ged'hg@@ lesafs lam@uhamimaﬂétufefseg%grfwe?our? 5? lﬁg‘o‘

ris. uffer, .. n ont ai Q
(5 A 088 it of ookl KB ReAtBets Rt AN eE . ropd s nbothicn of
[ 1251] DQhegthS@earﬁwrt‘aﬂ Kiewvaluediol sl Zompddnd< i (3Bf5°/ANafoandéhceMn’ﬁr{s
saturatio in th increasi concentrations
react ﬁ%n Vﬂ\ggrnﬁm%}? %M'r(‘faﬁ vyt Re E’% %e(f?f'? Sﬁd%t? pfdfg tf[ %O@?J rl°§§WB'°h
suspensi othe ICE® Vbl &DTbéZﬂ@ﬁ ofiBe @BNEXISHe RCVAIUS@BIctifed byaatvitigitheg 50 g
of recept %HOR,{n%teedugﬁoyonspeci fic binding is neasured in the

Ki = 1C50
1+L/KD
20
where L is the concentration of the radioactive ligand used and the KD is the

dissociation constant of the ligand for the receptor, both expressed in nM.
The following Ki's (95% confidence interval) are provided for various
reference compounds:
25 Ritanserin 2.0(1.3-3.1)nM

Ketanserin  94.8 (70.7 - 127.0) nM
Mianserin 27(1.9-3.8)nM
Clozapine 23.2 (16.0 - 34.0) nM
Methiothepin 4.6 (4.0 - 6.0) nM

30 Methysergide 6.3 (4.6 - 8.6) nM
Loxapine  33.0 (24.0 - 47.0) nM
mCPP 6.5 (4.8 - 9.0) nM
DO 6.2 (4.9 - 8.0) "M
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presence of 1 Munlabeled DO added in 20.0 Al volune. Test gUpdmﬁJIs wer e
added in 20.0 mM. The m xture was incubated at roomterrperature for 60 mn.
The i ncOBAP3BH2Was st opped by rapid filtration. The bounBCTU§EA3747ecept or
conplex was 5 filtered off on a 96 well unifilter with a Packard _
Filtermate 196 Harvester. The bound conpl ex caught on the filter disk was
dried in a vacuum oven heated to 60 C and the radioactivity neasured by
liquid scintillation with 40 | Mcroscint-20 scintillant in a Packard
TopCount (r) equi pped with six (6) photorrul t| pI i er detectors. Specific

bi ndi ng i &aleism Mobilizatioria ta d cepipr Bgonidts| ess t he amount 10
bound i n the Peersness Yaply My Qéégl?gﬁltﬁéjhman ABH%O" gfar%v'@epc{uﬁ&r?%g of
varying concentrations s I's expres$ ercen ecific
bi ndi ng i Pulligsco’aredifias 6@9‘@(5&@9dl%é@Mﬁ“@sﬁum§md Wéhn1pf/<otetaidboame: og % f
bound ys C r ar o] ysis o
dat a p%l ntgglgl{/?e g ﬁg ﬁéérﬁﬁl 2 &o %Eldg lé%ﬂsll}w ll%geg 0 %t 8%?3%{& ﬁrp Qﬁds wth
95% conf i gelsdeel| llnrﬁ&-we” tisapbottommbleck-wiall plated Eﬂ@aprmleigrtbes evamatlanr:ﬁ 5of .
decline o a 0.y e rea
off the Cﬁ-lr'lseFégﬁg@r @{lr%ﬁla%dp%a%ﬁrﬁg?ogrl%g{l%ﬁg@gp@ala?.:\“sﬁlég’? cel%f were dﬁg

equat i on: WiKh the |qghum indicaDr dg® Rveed-&M. in $lank'e mdiecensalinti GIB)ffot Bfe )

radi oact i e on.constant of the

| Tgand. 1 of Tyied LSS SCelerk WEoliE il e ot 0B R AR Bb R e R o ook
confi #@ncéo th@tfétooqh?trlanreagin@vlaiteceaﬁer (RL3PR oMsleculef Bedcase Suonpalends) 25

1. 7 M [
2.7 (10 Pregyishpn otcdiot Mo ERREAS: 4 Righviag foriatf MuPlaiecl 6 (4. 0
- 6.0) nM®0lagert hpd er Qﬂ@l-éGG e EeMisgsion Blieﬁ)was\/lusdzd)xfapomece%ﬁeﬂn‘éaés @nd 47.0)
nM  mCPP @eléti\/ezlin{%n'sitigs %ré‘%pﬂ% a@“lzse@énc? in'tergalg)ang 'Xlel'lsz\%ere stimulated by

addition of agonist after 10 baseline measurements using the internal fluidics module

15 of the FLIPR. An increase in fluorescence counts corresponds to an increase in
intracellular calcium.

For the evaluation of agonist pharmacology the calcium changes in response
to different concentrations of agonist were determined using a maximum minus
minimum calculation of the raw fluorescence count data. Calcium changes were then

20  expressed as. a percentage of the response observed with a maximally effective
concentration of 5-HT and EC50 values were estimated by non-linear regression
analysis of the log-concentration % maximum 5-HT response curves using the 4-
parameter logistic function.

The following ECsy's and ICsy’s are provided for various reference compounds:

25
5-HT EC50 0.5nM
DOl EC50 0.5nM
mCPP EC50 5.4 nM
30

The results of the standard experimental test procedures described in the
preceding paragraphs were as follows:
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169

Example 30

59

Example 32

223

Example 34

249

The compounds of this invention thus have affinity for and agonist or partial

agonist activity at brain serotonin receptors. They are therefore of interest for the

treatment of such CNS disorders,

including psychotic disorders such as
schizophrenia including paranoid type, disorganized type, catatonic type, and

undifferentiated type, schizophreniform disorder, schizoaffective disorder, delusional

disorder,

substance-induced psychotic disorder,

otherwise specified; L-DOPA-induced psychosis;

psychosis associated

and psychotic disorder not

with

Alzheimer's dementia; psychosis associated with Parkinson’s disease; psychosis

10

associated with Lewy body disease; bipolar disorders such as bipolar | disorder,

bipolar 1l disorder, and cyclothymic disorder; depressive disorders such as major
depressive disorder, dysthymic disorder, substance-induced mood disorder, and

depressive disorder not otherwise specified; mood episodes such as major

depressive episode, manic episode, mixed episode, and hypomanic episode; anxiety

15

disorders such as panic attack, agoraphobia, panic disorder, specific phobia, social

phobia, obsessive compulsive disorder, posttraumatic stress disorder, acute stress
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10 and Statistical Manual of Mental Disorders, 4™ edition, Washington, DC, American
Psychiatric Association (1994).

The compounds of the present invention are also of interest for the treatment
of epilepsy; migraines; sexual dysfunction; sleep disorders; gastrointestinal
disorders, such as malfunction of gastrointestinal motility; and obesity, with its

15  consequent comorbidities including Type Il diabetes, cardiovascular disease,
hypertension, hyperlipidemia, stroke, osteoarthritis, sleep apnea, gall bladder
disease, gout, some cancers, some infertility, and early mortality. The compounds
of the present invention can also be used to treat central nervous system
deficiencies associated, for example, with trauma, stroke, spinal cord injuries. The

20 compounds of the present invention can therefore be used to improve or inhibit
further degradation of central nervous system activity during or following the malady
or trauma in question. Included in these improvements are maintenance or
improvement in motor and motility skills, control, coordination and strength.

Thus the present invention provides methods of treating each of the maladies

25  listed above in a mammal, preferably in a human, the methods comprising providing
a therapeutically effective amount of a compound of this invention to the mammal in
need thereof. By “treating”’, as used herein, it is meant partially or completely
alleviating, inhibiting, preventing, ameliorating and/or relieving the disorder. For
example, “treating” as used herein includes partially or completely alleviating,

30  inhibiting or relieving the condition in question. “Mammals” as used herein refers to
warm blooded vertebrate animals, such as humans. “Provide”, as used herein,

means either directly administering a compound or composition of the present
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20 material. In powders, the carrier is a finely divided solid which is in admixture with

the finely divided active ingredient. In tablets, the active ingredient is mixed with a

carrier having the necessary compression properties in suitable proportions and

compacted in the shape and size desired. The powders and tablets preferably

contain up to 99% of the active ingredient. Suitable solid carriers include, for

25 example, calcium phosphate, magnesium stearate, talc, sugars, lactose, dextrin,

starch, gelatin, cellulose, methyl cellulose, sodium carboxymethyl cellulose,
polyvinylpyrrolidine, low melting waxes and ion exchange resins.

Liquid carriers may be used in preparing solutions, suspensions, emulsions,

syrups and elixirs. The active ingredient of this invention can be dissolved or

30  suspended in a pharmaceutically acceptable liquid carrier such as water, an organic

solvent, a mixture of both or pharmaceutically acceptable oils or fat. The liquid

carrier can contain other suitable pharmaceutical additives such as solubilizers,

emulsifiers, buffers, preservatives, sweeteners, flavoring agents, suspending agents,

thickening agents, colors, viscosity regulators, stabilizers or osmo-regulators.

35  Suitable examples of liquid carriers for oral and parenteral administration include
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20  the skin, and allows delivery of the agent for systemic absorption into the blood
stream via the skin. The carrier may take any number of forms such as creams and
ointments, pastes, gels, and occlusive devices. The creams and ointments may be
viscous liquid or semisolid emulsions of either the oil-in-water or water-in-oil type.
Pastes comprised of absorptive powders dispersed in petroleum or hydrophilic

25  petroleum containing the active ingredient may also be suitable. A variety of
occlusive devices may be used to release the active ingredient into the blood stream
such as a semipermeable membrane covering a reservoir containing the active
ingredient with or without a carrier, or a matrix containing the active ingredient.
Other occlusive devices are known in the literature.

30 Preferably the pharmaceutical composition is in unit dosage form, e.g. as

tablets, capsules, powders, solutions, suspensions, emulsions, granules, or
suppositories.  In such form, the composition is sub-divided in unit dose

containing appropriate quantities of the active ingredient; the unit dosage forms
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i nhal ati on igdividus bidjéattiedtad. t he conpounds of this invention may be
formul ated into an aqueous or partially aqueous solution, which can then be

utiliz&d in tHeef present inventer OﬁjnldesTh@dﬂgﬁp@ﬂJadﬁlp@undshbﬁ Fofvgat f.on may
also be  adpldig! & el "RANSACRIBLLY, LLAHAN LR Us%Rlofab! ANRASLI! Pt ch
and a carrier ‘that YRE ac

cont ai ni ng t ive conB r i°SVFHert tive
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system c als Fdafrdg*%rbrbﬂﬁngwhh@ tHel &0 For Sk A @sdi8ed  BundHR8rLEd j er may
take any n‘ﬂ.’g;lgn o? Proc?rugs E?sewer?‘?g )e\Nldder e?al (ed.), Methods in Enzymology,
20 vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., (ed). “Design and
Application of Prodrugs, Textbook of Drug Design and Development, Chapter 5,
113-191 (1991), Bundgaard, et al., Journal of Drug Delivery Reviews, 8:1-
38(1992), Bundgaard, J. of Pharmaceutical Sciences, 77:285 et seq. (1988); and
Higuchi and Stella (eds.) Prodrugs as Novel Drug Delivery Systems, American
25 Chemical Society (1975).
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with MgSO,, the solvent was evaporated in vacuo and the product Was purified by
20  flash chromatography (silica gel, ethyl acetate:hexanes 55:45 with 1% triethylamine)

to provide 7.4 grams of the title compound.

MS (ESI) m/z 271 ((M+H]").

Example 2
25  (-)-5-acetyl-4,5.6,7,9.9a,10,11,12,12a-decahydrocyclopentalc][1.4]diazepinol6,7,1-
iflquinoline
The compound of example 1 was separated by HPLC using a Chiralcel OD
or Chiralpak AS column using 9:1 hexane:isopropanol at 0.8 mL/min. The first

enantiomer (Example 2) eluted at 18.9 min and the second enantiomer eluted at
30  20.9 min.
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(ed). "DQPYHOHAYW Application of Prodrugs, Textbook of DPGHUBRdI2ZGH and
Devel opnent, Chapter 5, 113-191 (1991), Bundgaard, et al., Journal of Drug
Delivery Reviews, 8:1- 38(1992), Bundgaard, J. of Pharmaceutical Sciences,
77:285 et seq. (1988); and Higuchi and Stella (eds.) Prodrugs as Novel

Drug Delivery 7 3 OCT
2006 WD 03/ w%@%ﬁ%‘e‘/%gﬁ%ﬁ%ﬁﬁ%ﬁgﬂ%@%ﬁ%fﬁw{?ﬁ% %re%?/’ﬁg@sj?rt he
prepar at i oﬁ @acefﬂtﬁ)’@ﬁﬂ@&%ﬁbi‘eé&ﬂBadeo@ydmcvdbeenta[n}t‘eﬁ]mazaplnG[GEx‘auap| el
5-acetyl - @17 9,9a, 10,11, 12, 12a- decahydr ocycl opentaf clf |

, 41di azepi no? 7,1-i11-, guinoline D net hoxynet hane (34.9 nL, 394 mmvl) was
d| ssol ved[ac]??pnfetllyIZE(@HQH)J M8i(E8I1) nt/2@81 ivihH]And cooled to 00 Cin a ice
bath. Jo this solution, boron trifluoride etherate 10 (18.3 nmL, 144 mol)
was added and the reaction was stirred for 30 m nutes. Subsequently, a

sol ution g&a??_:gtyl 2,3,4,5-tetrahydro-1H 1, 4- benzodi azepi ne (25g, 131
mmol) in methyl ene chi orlde m was added to the reactlon t hrough an
addlt'on e v/ »,“ 4y o ‘L. =dfu=z A- L

cycl opent grQinofind3. 1 m_, 263 mml) vvas added to the reactl on. The reaction
was allowed to_warm 15 to room tenperature overni Addi ti onal rﬁfortl ons

of the di met hoX)FEPRRAEND RbRRMPle WP%&?W%@"%W&%‘%@ using & FErIeRiftRne were

added1@s BETHHaREK A9 cfoﬁfrhh'dsﬁfge%lr ﬂéié’#e iSSPOYRIoP 12010.8 ThenfiE athd arstWas
neutralized with NaOH and extracted with nethylene chloride and the

organi ¢ | &)aptiomses (FxRelg % elHted AtutS e é@!ntﬂﬂdn@es‘?ﬂcg't‘q‘ gRantiqmesreldediatg  with
MySO4, thepsahwent was evaporated in vacuo and the product was purified by

20 flash chromato ra (silica gel, ethyl acetate: hexanes 55:45 with 1 %
triethyl am ne) Peg ?Qf@'”‘?d @Sg%otﬂtl@%ﬁemﬁehct prq Keptfigsoaman enantiomsr) m z
271 ([ MtHpt) . 5- |536 2,.9%9a10,11,12,12a- decahydrocyclopenta[c][1 4]d|azep|no 6,7,1-

5- tyl-4.,5,
Eu 31. azéi“;.e iofine;

[0?s =+ 165.1 (CHCl,); MS (ESI) miz 271 ((M+H[").

,9a, 10, 11,12, 12a- decahydr ocycl opent af cl

Example 4
(-)-4,5,6,7,9,9a10,11,12,12a-decahydrocyclopentajc](1.41diazepino[6,7,1-jlquinoline
20 The compound of example 2 (440 mgs, 1.6 mmol) was dissolved in methanol
(4 mL) and water (2 mL) and KOH (900 mgs, 16 mmol) was added. The reaction
was heated to reflux for 15 hours and the methanol was removed in vacuo. The

reaction was diluted with ethyl acetate and water and extracted. After drying with
MgSO0., the solvent was evaporated in vacuo and the product was purified by flash

25 chromatography (silica gel, ethyl acetate:methanol containg 2.0M ammonia , 98:2).
This compound was isolated as the hydrochloride salt.

[0)p =-274.63 (CHCls); MS(ESI) m/z 229 (([M+H]").

Elemental Analysis for: CisHxoN, .HCI; Theory: C, 68.04; H, 7.99; N, 10.58;

Found: C, 67.92; H, 8.16; N, 10.53.
30
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I uinoline The conpound of exanple 1 was separated by HPL #)Bgﬂ%
Chiralcel OD or Chiral pak AS columm using 9:1 hexane:isopr at 0.8

m./ mn. ™E0IPNZI epanti oner (Exanple 2) eluted at 18.9 RERUSHA2f4He second
enantioner eluted at 30 20.9 mn. -27 1 3 OCT 2006 WO 03/091250

PCT/ US03/ 12747 Peak 1 was obtained as colorless semsolid and identified as
an enanti oner

5-acetyl - f'ntginﬁeglagi?alo 11, 12, 12a- decahydr ocycl openta[ c] [ 1, 4] di azepi no[ 6, 7,

1-ijj- ]25D = -191.2 (CHCI3): M5 (ESI) mz 271 ([MH +). 5
Exanpl e 3b§n2)v4 b2 Btastiahydio-44-1 @bémdﬁzg@ne-4%amldmahydr ocycl opent af cl f

HPLC uei ng o Gt ekentB I Bl TR B, PR s BespheRn ™ =7 Y

hexane: i screro;rm&oBmlatarﬂ Boatedirito. 0 Flde withra iceemath. i qqmrgéEbeagp(kseam)L el ut ed

18. ' d d t Peak was
obt ai nid 506380} AE BTSN PuBRRG AR ik 7 ey Yis aleflcrommare ik
S5-acetyl - 4tiding. N&r%ﬂ&rgbn&mglmdmwv@aysﬂwmmrairﬁ]étﬂ lfélrdalrwel no[ 6, 7,

éx arlrgl g/qzlagged & fhe[f?aISQSQ'he reaét?oSn r%lx{u%_l%/lag)extractegi w1th dlg’?hyl ether (glx alr_x% *)-

(-)- 4I 5, 6tk &»rﬁ@i&@d bigaht %&W@ﬂéy\?é%&l%mp&me@ﬁ§bééuﬂwllﬂtﬁg&@té‘gf)gszl \%eh i
Xa e was
Ph et hangnd orine 0y TBR ardanfe TE3ETere fial dken W Birrs e o STels  added.

The react iand cowaaﬂhzﬁ@d a6l dive Beydilow ipr Fluﬁhéhobn@ﬁoaﬂ@h (PR 7sRHVARebtaaS
n was dil d wth ethyl acetate and water

d
hnd ext r adpkare. Repct e Shilger Mevgabieda o P R e ed | n
vacuo and‘nlmnnal(od@gt 4@@MHQW sf7lsad7 izw(cf |6?«§h72|%(t0|11|f|?@8¢%aﬂﬁ')¥ 569 (4, ca gel,

- ethyl acetate: hi's” conpound was

i soi.ated #&t ‘F‘ré“?d?"@cfﬁ ?ﬂ(SdBHbaﬁt”(d 2H) 158 (bS 1H N )
Mass Spec: Calculated: 282.34; Found: 283.46 [M+H]"

15

Example 5
Benzyl 6,7,92,10,11,12,13,13a-octahydro-9H-[1,4]diazepino[6,7,1-del-

phenanthridine-5(4H)-carboxylate

Intermediate 1 (5g, 17.7mmol) was dissolved in methylene chioride (90mL).

20 Dimethoxymethane (4.7mL, 53.1mmol) and cyclohexene (3.6mL, 35.4mmol) were
added at room temperature. The reaction flask was then cooled to 0°C. Boron
trifluoride diethy! etherate (2.5mL, 19.5mmol) was added drop wise over 5 minutes.

The reaction was warmed to room temperature gradually overnight. After 20 hours,

the reaction was heated to 40° C. At 36 hours, another portion of boron triflucride

25 diethyl etherate, dimethoxymethane and cyclohexene (9.74mmol, 20.6mmol and
17.7mmol respectively) were added. After a total of 62 hours, the reaction was
cooled to room temperature. 1N NaOH was added to the flask and stirred for 30
minutes. The pH was checked to make sure it was basic, then the contents of the

flask were transferred to a separatory funnel and extracted with methylene chloride

30 (3x). The combined extracts were washed with brine (1x), dried with magnesium
sulfate, filtered and concentrated to give a golden oil. Further purification (10% ethyl
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[a] 250 = -274.63 (CHCI3); MS(ESI) mz 229 (([M+H +). El enental Analysis
for: CI5H20ON2. HCI; Theory: C, 68.04; H, 7.99; N, 10.58; FdudaCTQKB7. 92;

H, 8.16; WO 0Y®13®. 30 -28 1 3 OCT 200fi' WD 03/091250 PCHCUSS®Y1R24747

I nternedi ate 1 benzyl

1,2, 3,5-tetrahydro-4H 1, 4- benzodi azepi ne- 4- car boxyl ate 2, 3, 4, 5-Tetrahydro-1
H benzo[e][ 1, 4] di azepi ne (5g, 33.7mmol) was dissolved in THE (168.5n and

benzyl cn5rSIihera™ bi%dEA R iy 5 RE e B TRRL VRRER et 71 g
After 7 h@ieslsedspmdmtng, THE was renoved, and water ang et thyI et herl\N::ﬁér
dded e T |

(4. and PR IETG A0 F% oo s 2adie shEr SRRt ot Sadedbdodi um
bi tcﬁr bonat1el)( B¢)3- 5@9ctnbr1||-|r);e 4(6521@ 1H'I5he4d3£(u:gm1|1¢-|)e>gt4sagt gH)«/Iesgﬂ(ae%]l-{ﬂg:Negl .
Fur thep patd e dthioR 7o, 1eiceriel O Bia ER2 TRLILR T roreatlon or: diky

acet ate/ heseafne)2H)i el ded 7.9g of desired product (83%. 'H NWR (%13,442(7)
MHz): 8 7.34-7 26 2 5.09 . 4.
(d,)2H); Tags SRec: ﬁé'c‘ﬁéwei?g?é%'zﬁundl%é1?§¥'+£'5_n|+ N|I:|)|) MasS séZc

Cal cul ated: 282.34; Found: 283.46 [ MH + 15 Exanple 5 Benzyl

6,7,9a, 10,11, 12, 13, 13a- oct ahydro-9H-[ 1, 41di azepino[6 7 1-del - phena nth
ridine-5( oxylate Internediate 1 (5g, 17.7mmol) was dissolved in

met hyhigne 4hb 1da0e ,{ﬁiﬁm $,13a%@c£m§_bﬁ%v,gﬁﬁmaﬁo(§ﬂ7f7%]gh§§ar{¥hm) and
cycl ohexene mol) were adde room t enper at ur e e reaction
flask was WHOSNIGEEE ed to OC. Boron trifluoride di ethyl etherate (2.5n,

19. 5mol ) was a%@e@omb@@wf% ommp'iers } N0i80g, OTéﬁ%rﬁ&?%éso%ls‘Q@l%d"%md to

room tenperature gradually overni ght hour s he reaction was
heat ed t o hyieneachiagden{.fral). o FiuREIMelbang sifosic asis (910 1329rfll- ubrergeod 5

di ethyl etRgrisgle (él B0 BRI FerNdeY St @*@X ég%Jr @H&herﬁﬁrt@ﬁm)' and

17. 7mmol respectively) were added. After a tota e reaction
was 15  of trifluoromethane sulfonic acid (2 eq.) was added. After a total of 4 hours, the

reaction was completed. 1N NaOH was added to quench the reaction (pH=9-10).
The contents of the flask were transferred to a separatory funnel with methylene'
chloride and water, and extracted with methylene chloride (3x). The combined
organic extracts were dried with magnesium sulfate, filtered and concentrated to give

20 a brown oil, crude desired product. Further purification (10% ammonia in 2M
solution of methanol/ethyl acetate) yielded 0.067g of desired product (52%). The
free amine product (0.0605g, 0.249mmol) was then dissolved in diethyl ether, and a
2M solution of hydrogen chloride (0.137mL, 0.274mmol) was added. After 40
minutes, the yellow precipitate was filtered off to give the desired product.

25 'H NMR (DMSO-ds, 400 MHz): & 9.64 (bs); 9.24 (bs); 7.06 (2d, 2H); 6.76 (t, 1H);
4.67 (s, ); 4.05 (q, 2H); 3.35-3.12 (m, 5H); 3.01 (2d, 1H); 2.67 (m, 1H); 2.03 (m,
1H); 1.73-1.18 (m, 8H).

Mass Spec: Calculated: 242.36; Found: 243.15 [M+H]" .
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cooled to roomtenperature. 1N NaOH was added to the flask‘ ?ﬁg S %red for
30 mnutes. The pH was checked to nake sure it was basic, E

cont ent s V@ 03/4250f | ask were transferred to a separatory f REHEB03RMT
extracted with nmethylene chloride 30 (3x). The conbi ned extracts were
washed with brine (1x), dried with magnesium sulfate, filtered and
concentrated to give a golden oil. Further purification (10%ethyl -29 1 3
DCT '2006E VO Eﬁ 091250 PCT/ US03/ 12747 acet at e/ hexane + 0. 1% TEA - 15%

et hyl ace ane +0. 1% TEA) vyi el ded t he deS| red product. "H NWR
(CDA 3, 46ichiyiz 9B 8,03 4 : dbta[@H).41diBzéindS.

1H); 5 13- 99 QJ 4.52 (d, 1H); 4.39 (2d, 1H) 3.48 (t, 1H) 3.17 (d,
2H) ; Mﬂe-llﬁ; 2.75 (m 1 H,; 2.18 (bm 1 H); 1.82 (2d, 1 H);

1.73-1. [50 (m ®bl)a Jroélrl')?d ﬁot&ﬁn(ﬁﬁskZFﬁrasiVBaIBieSpemﬁelﬁakﬁhétaér;ﬂi (Oﬁﬁgnﬁo; F]?und:
377.13 + . Ex 6 10 10, 11,12 3a ca ro- 9H

1, 41di QZZE%BWI)Y ‘ffﬁggltﬁﬁﬂe‘ﬁ%t%f"iea 'i?e%gq"'l o ROk Srﬂffuﬁééerh‘@etg %‘Gﬁ’&ef rom
Exanpl e 5( 86621002.80mbdabs tN@Sa&l&!SQﬂ\d/%ﬁrrédﬂ forrrm hmhﬁee cmls@m&eoéo sm).
Trifl uor orret hane sul fon| c acid 329ni, and anisole (0.115m,

1. 06mo| ) PRRACSEZBERR (BP9 (RO STAMP ra”Q hRIDYigne SWB'E'Q'-?eﬁ? k) W5 adslegrover

trifluororg Mmdtess WvheRitse é@dldor( &a%obnpw o@dxaﬁébteﬁé 12613l @Zﬂmrﬁ&? 4 hours,
the reaction Wgs conpl et NaOH was ded to quench the reaction

( pH=9- 10) Was TREARG Nt &MiE §P thﬁlérsfl'EE'I? M@tV'QF&’fd@r rdé?th' ethesdpapld or y

funnehow HitngiRdyHetitme (@rﬂaarnL glm e.12d2imBtrespeclisly)ndd adderd Mdrty @Ryl ene
chl ori de anlc extracts were dried with nagnesi um

sul f at e, %P?‘{teqcbgoﬁrﬁdqgoﬁégﬁlt vat @dded agd \alowed do Btibfer & Minyesdd\i@esi r ed

product . Eh'édkh@rtoptﬂéké bG@tm@%qﬁé&% Ny bébl@"fhe $6htdhisQst t8é reaction
met hanol /ﬁﬁ%{W acetate %l el ded 0O 067gn0f desir product (52% . The free

anine pro to22 SeRARAIP TV RHENE! Hith 'BP@&SP@&H'W'QG -diTBe FsActig® her, and

a 2M sol wliitore Q/Es %@@anﬁlmrﬁéthﬂ@nd @hibAdeL(1x) - ahb4 e diganRSlapsld@ds Af ter
reC| |tate was filtered off to give the desired

or oduC?. 9850 Rk DALt E B s e esiamb St usprodoanth Cpnsepirated o ( 2q.
2H) ;. 6. 769(vb a Broldh; oil. 4FGrthdr purilicatidn 065:88 etidihcetdtedrdnd 2 18TTEAYgave. 01 ( 2d,
1 H) 2. GZhe(éQSIred H?'dducf 03 (m

'H NMR (DMSO-d;s, 400 MHz): 8 7.2-6.67 (ar m, 3H); 4.38 (g, 1H); 4.06-3.98(m,

1H);, 3.2-3.16 (m, 2H);, 2.91-2.88 (app d, 2H); 2.81-2.74 (m, 2H); 1.97-1.94 (2s,

20 2H); 1.9 (s, 2H); 1.86-1.81 (m, 4H); 1.66-1.63 (m, 2H); 1.52-1.47 (m, 2H); 1.12 (1,
2H). |
Mass Spec: Calculated: 298.42; Found: 299.21 [M+H]" .

Example 8
25 4,5.6,7,9.9a,10,11,12,13,14,14a-dodecahydrocycloheptalcl[1.41diazepino[6,7,1-
ilquinoline
The compound from example 7 (0.5g, 1.67mmol) was dissolved in methanol
(dmL). To the mixture was added KOH (0.99g and 16.7mmol) and water (5mL).
The reaction mixture was heated to 100 °C and held for 4 hours. Methano! was then
30 added (10mL) and the mixture was held for an additional 20 hours (16mL). At 24
hours, KOH (0.47g, 8.3mmal) and methanol (16mL) were added. After 48 hours, the

reaction mixture was cooled to room temperature. The methanol was removed, and

the reaction mixture was transferred to separatory funnel with methylene chloride
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1 H; 1.73-1.18 (m 8H). Mass Spec: Cal cul ated: 242. 36; Eﬁﬂ 2436. 15
[MtH +.  -30 1 3 OCT 2006 WD 03/091250 PCT/ US03/ 12747 ¢E %0

5- acet yl -W083/6912509 94, 10, 11, 12, 13, 14, 14a- dodecahydr ocycl oREpUSIF12f47

1, 41di azepino- f6,7,1-ilguinoline To a round bottom fl ask was added

di et hoxynmet hane (0.700nL, 5 7.89mmmol), which then was cooled to OC. Boron
trifluoride di ethyl etherate (0.366nL, 2.89mmpl). was then added and 4
stirred f 0 ﬂrge%ﬁl o 3 1) an
met hyl enegc I or| dgﬂ-%ee%afgﬂfml%é%c?e%%a@géywﬁén m-n 8"&8% (r%xfhgngddl tion
was conpl eerabiney exkbadp wene dfied 8B magresEENRwiate, fﬂWaBedaddbdoncAnﬂrmed 20 hours,
nore boro 33nL and
0! € 00" Ol Bééé{ o\‘g{é Q@ofﬂg%?gﬁlogﬁa.gg{@%ras%c&ﬁo# 25% RO AAG8n P3T A
was addedlneﬁiﬂarlﬂl)lleimddlcetat@tweida‘dd}Zm ofidegiressprodéictdb3%Ehecki ng t o nmake sure

t he aqgueo t tant g ctl

trans?%rrﬁ@gﬁze paar‘@?ory ué;ﬁg??&' D h&ﬂt%‘ﬁ& oé&gétt‘!i‘ﬂ rgg:ctlon

m Xt ure was3dedr2d), eﬁQW(thHﬁthysm @) 334); dieoZ {m,)3H)an’F?:Bhﬁ Zl?)gi’smsc IdayegI
was 15 wagh Wt ied with magnesium sulfate, filtered an
concentrafmgg-t')o %263126% @?A%ﬂﬁ) Further purification (65:35 ethyl

acet at e/ hatass Speclaltilajed) 256 39;tFvandezs 7 2siMpr)iuct . ' H NMR ( DMSO- d6, 400
MHz): 8 7.2-6.67 (ar m 3H); 4.38 (g, 1 H); 4.06-3.98(m 1H); 3.2-3.16 (m
2H); 2. 91288(appd 2H); 2.81-2.74 (m 2H); 1.97-1.94 (2s, 20 2H); 1.9
(s, 2kb; @g 81 (m 4H); 1.66-1.63 (m 2H); 1.52-1.47 (m 2H); 1.12 (t,

2H) . Mass cuI alt ed; 98 42 Found: 299 21 [MeH + . Exanple 8 25
4,5,6,7, 98 : d A5t diotddadqaredhivaroavelohepta azepi nof 6 7
1- illqui mhmqmgﬂa@w;@mom@gjném@m exarrpl e 7 (0.5g, 1. 67m‘r0| ) was dissol ved

I n et hanol o.the mxture was added KOH (0.99g and 16. 7nmol ) and

wat er (5nmL). ?HL q‘*éﬁ%‘? PERAUST Wes cetaiped Aftel: dirat 63%15@“‘@ efn@eremporpd 4
hours. Mefrbareanpis7t hen

15 '"H NMR (CDCl;, 400 MHz): § 7.14-6.79 (ar, 3H); 4.40 (g, 1H); 4.17 (m, 1H); 3.40-
2.81 (m, 7H); 2.01-1.40 (m, 14H); 1.23-1.00 (q, 3H).
Mass Spec: Calculated: 298.43; Found: 299.2 [M+H]".

Example 10
20 (9aR,14aS5)-4,5,6,7.9,9a,10,11,12,13,14,14a-dodecahydrocycloheptalcli1.4]-
diazepino[6,7,1-/flquinoline hydrochloride

The compound from example 9 (0.695g, 2.33mmol) was dissolved in
methanol (11mL). KOH ( 0.784g, 14mmol) and water (11mL) were added. The
mixture was heated to 125 °C for 7.5 hours, then stirred at room temperature

25 overnight. Another portion of KOH (3.7 eq.) was added after the reaction had been
running for 29 hours, and the reaction mixture was then heated again. After 48
hours, more KOH was added (3.2eq) and the reaction mixture was heated for 5
more days. At that point, the reaction mixture was cooled to room temperature and
the methanol was removed. The contents of the flask were transferred to a

30 separatory funnel and extracted with methylene chloride (3x). The combined organic
layers were dried with magnesium sulfate, filtered and concentrated to give 0.705g
(wet) of yellow oil. Further purification (10-20% ammonia (2M solution of ethanol)/
ethyl acetate) yielded 0.423g of orange oil (71%). The free amine product was
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30 added (10nL) and the m xture was held for an additi onal1 @% ?%g (16m).
At 24 hours, KOH (0.47g, 8.3mmol) and nethanol (16nL) were ag ed. After 48
hours, t N0 0¥@942%0 on mi xture was cool ed to room t enper at UPET/USBA2MSt hanol

was renoved, and the reaction m xture was transferred to separatory funnel
with nethylene chloride -31 1 3 ICT 2006 WO 03/091250 PCT/ US03/12747 and
wat er. The reaction m xture was extracted with nethylene chloride (3x). The

ter. T : ! s © . thyl ene
concent s TSPt RO IR £Eorlol A IR TN WeR ackiin R SBBR o 1 o1
(20% amodiethybehenl1A6nan. After stirfiegtsr BD anihytes dbe salidsyas filtsretban By of

Sovi 1 o4 L PP NUAR, (OB 0 g n00 IR 465" B, Bk M7 42 - (£ 2800 07 60
3H); L 920.681(, 3H); 40 m{ BH); 2850 (A, B2 812 G RIR(MHY; )53 @ 85, (q, 1
(bar Bra P 208t A% Gebe 8 Sl bt thaz % o 58 Cra B R 6 se B et a-

[c]f 1, 41@madBpito@d @, 7HL-1i1 gui noline The desired product was obtai ned

after chigal separation  of. conpoL fr.om.exanple 7. 15 'H NWVR (CDC 3,
400 Mt):'(“és‘?.%f 96%"@?‘?- %Eo%?' E%H?S?%(ﬂmﬁ ‘4,17 (m 1 H); 3.40- 2.81
(m 7H); BphdarRd@tion [di#)-148.88-1. 00 (g, 3H). Mass Spec: Cal cul ated:
298. 43; Found: 299.2 [M+H +. Exanple 10 20

(9aR, 14aS)-4,5,6,7,9,9a, 10, 11, 12, 13, 14, 14a- dodecahydr ocycl ohepta[cl f1 41-
di azegi NogRarhpie 44 | Qui nol i ne hydrochl ori de The conpound from exanple 9

(0.695g, Z. was di ssol ved i met hanol (11 nmlL). KOH ( 0. 784q,
14mmol ) 2 O\ e : ZO0RHEN 12 1844, I patwdrochielaandat o 125 C for
7.5 hour syt by b e 1ahaliAet emperature 25 overni ght. Another portion

of KOH (3 ) t he reaction had been running for 29
hours, and t heThedesireshprotingt was oltainadiayncliieh sephratipmi af therAferapousd framour s,
nore KOH %nﬂngd (3.2eq) and the reaction m xture was heated for 5 nore
days. At fhat point, the reaction mxture was cooled to roomtenperature
and 15 'H NMR (CDCls, 400MHz): & 7.16-6.83 (ar, 3H); 4.47 (app q, 2H); 4.20 (m, 1H);

3.39 (1, 1H); 3.13 (m, 1H); 3.05 (m, 1H); 2.91 (t, 3H); 2.84 (t, 3H); 2.02 (s, 1H);
1.93-1.86 (m, 3H); 1.75-1.61 (m, 2H); 1.58-1.4 (m, 4H); 1.20 (q, 1H); 1.03 (q, 1H).
Mass Spec: Calculated: 298.43; Found: 299.2 [M+H]" .

20 Example 12 .
(9aS.14aR)-4,5.6,7,9,9a,10,11,12,13,14,14a-dodecahydrocycloheptalcl1,4]-
diazepinol6,7.1-jlquinoline hydrochloride

The compound from example 11 (0.702g. 2.35mmol) was dissolved in

methanol (11mL). KOH (0.792g, 14.1mmol) and water (11mL) were added to the

25 flask and heated to 125°C. After 8 hours, the reaction was cooled to room
temperature. After 14 hours, the reaction mixture was heated. After 7 hours, more
methanol (7mL) and KOH (0.5g, 8.8mmol) were added. After 24 hours, more KOH
(0.5g, 8.8mmol) was added. After 48 hours, the reaction mixture was cooled to
room temperature. The methanol was removed, and the contents of the flask were

30 transferred to a separatory funnel with methylene chloride and water and extracted
with methylene chioride (3x). The combined extracts were dried with magnesium

sulfate, filtered and concentrated to dryness to give 0.430g of yellow oil. Further
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t he net hanol was renoved. The contents of the flask were r3a§§-§ ek[dPed to a
30 separatory funnel and extracted with nmethylene chlorid

conbi ned WP §¥P1250 | ayers were dried with magnesi um sul f at BCTAURIYR7€d and
concentrated to give 0.705g (wet) of yellow oil. Further purification
(10-20% anmoni a (2M sol ution of ethanol)/ ethyl acetate) yielded 0.423g of
orange oil (71%. The free am ne product was -32 L 130CT 2108 WO

5 Ly T o ol e S

30 mi nut esf thergesisen P@duatsﬁ?’%bter ed and dried. 'H NWVR (DVBO-d6, 400 MHz): 8

;5. 30 1AM (NIS0al:0D MRz § 925 G4 gk 1@508%5&’63@3 B9 %5 o8

( m 1H) 4 089 ( 2hl); 334p6- 31156(3 hiduen 2irjier \&atﬁﬁpéa‘n 281y 3. 06(%*()92 obH, 1H) 18 (m

ot o SRkt ab, By YEEUEG, 18 GAAEY 710080 B2 [

(9as, 14aR)1H5 ha@t(pt, 14);50.891q,9H)a, 10, 11, 12, 13, 14, 14a- dodecahydr ocycl ohept a-

1 A Sl AR P 2, 5 oL

400MHz) : az.caﬁastas.%n( 25 ?:H)+123154 cbeRp’ 9. 2H); 4.20 (m 1H); 3.39 (t, |
H; 3.13 (r?l 11-1) g&} ; pt, 3H); 2.84 (t, 3H); 2.02 (s, 1H;
1.93-1.86 (m 3H); 175161(m 2H) 15814(m 4H) ; 1.|2_|]0(q,2(%|—|); 1|.03
(g, 1 Cal cul ated: 298.43; Found: 299.2 [ MH + . Exanpl e
12, 1(2) ll%%%ﬁé%ég% 7, 9 9a 10, 11 12 13 14 14a- dodecahydr ocycl oheptafcl f 1

i 23, iepinede The compound from exanple 11

0.702g. 2.35 | i %%ﬂﬁ’é ) 14.1
ﬁrrml) gnd Watg]rﬁH W?A'qlh\?g@ @gée %(S?cfror[% gﬁ}g:e dl%%gl)125c
After 8 hv@pdrans erefé)cQ |r<mdvmtom)8asm 'ET bFr @aTiM) emgseaddead to. thAfftask td4 hours,

the react h%{RerH Slupye mmnﬁ‘g@rﬁ%%@&% in ﬂ\ﬂ%ﬁmoﬁ%? %I—k@%g%mm J/Ql‘:) and

KOH ( 0 59, 8. |+§/ were a ours
added dropwise. When the addition was completed, the reaction mixture was heated

to 63°C. After 19 hours, the reaction mixture was cooled to room temperature and
then to 0°C. Water (3mL) was added to the cooled reaction mixture, and the reaction
mixture was stirred for 1 hour. After the 1 hour, 9mL of 15% NaOH was added and
the reaction mixture was stirred for another hour. Water was then added and the

20  resulting precipitate was filtered off. The precipitate was then washed with ethyl
acetate several times. The solvent was removed from the filtrate and the filtrate was
transferred to a separatory funnel with ethyl acetate. The filtrate was extracted with
ethyl acetate (3x). The combined organic extracts were washed with brine (1x),
dried with magnesium sulfate, filtered and concentrated to give a yellow solid.

25  Further purification (1% TEA/Ethyl acetate to start, then switched to 20% ammonia
(2M solution in methanol)/ethyl acetate, then 100% methylene chloride) yielded the
desired product.
'H NMR (CDCl,, 400 MHz): & 7.2(s, 1H); 7.1 (dd, J= 4, 8Hz, 1H); 6.6(d, J= 8Hz,
1H); 3.8 (s, 2H); 3.0 (dt, J=8Hz, 4H).

30 Mass Spec: Calculated: 227.10; Found: 226.96 [M+H]"
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(0.5g, 8.8mmmol) was added. After 48 hours, the reaction m xture was cool ed
to roomtenperature. The nethanol was renoved, and the cbdt®t 008f the

fl ask weMeO ggoxip¥nsferred to a separatory funnel w th netPglI/Es/12M7or i de
and water and extracted wth nmethylene chloride (3x). The conbi ned
extracts were dried with nmagnesium sulfate, filtered and concentrated to
dryness to give 0.430g of yellowoil. Further -33 1 3 OCT 2006 WO

03/ 091250 PCT/ lés Cé/312747 purification (20% amonia (2M solution in

et hanol)/&%ﬁ—-&%ﬁat e) afforded 0.4625g of the desired product (77% . 'H
NVR ( DVBQbetfryl ZHBfbnidHz 2.3, 5 traRgdrobi)- 47beh¢od|d@p1nd-& —carbofflated, 1 H); 6.83 (t,

3 2,95 (d, iopjtediale 3130y 7o G 9B T C5and Homdje 1 53

(t, 2H); 0=2HuUMg sZIB’éSe (Bo:{fanrﬁd) waé ddded 1o 1he éd)lhtlonloin)ntenﬁe&&e(Z] OleH) . Mass

Spec: Cal | at ed: 57 t| cal tation: [a]25 p
OEPY ALY &ﬂérf§§ T hroittetn BHmmd v @dd?d hepgier afyaresoon

H 1, 4- benmdirs 26 lﬂfén7wblrn®émto3rdbnﬁlltd$mﬂérﬁmle Idréduéﬂ;b@nacr@maz&mmoar& di one
(11. 8q, round bottom f| ask. THE (0.57M was

4 transferred t
hdea s o R T bdurs: B ek 25mOuch g e rebiarmar R RS A SepRe do et
sol ution @fhefr b (Whast, 8tﬁﬂft?ht)sfém§d iba adpadidly amMes eThRRtdM MiRg@ Wadn was
conpl et ed, ? 3%5 heated to 63C. After 19 hours, the
reaction %W&d;waé e&ybp il kgi‘ R abINSIRrgRAC SXERC!S Were WashiRd Wikt er
(3nL)1ovasaqbdas Sb@luhh@lcﬁl@@lhﬁd (maaﬁdl lﬁﬁhef’(ﬂid UTies o@aﬁhctl r W8 ahéPBriedn Xt ure
was stirred for Ini, of 15% O—| was added and

the react VbR "?ﬁ%f‘@ﬁ't”@’ M@t%tfﬁtgfe@darpq)pom%@d RAive a\Nﬁ'@‘fV sRid thvewehdded and

the 20 repmﬁfrcaﬂﬂw @-5% 4y atetathethllche CRIBrigé) resifRe iID6R & d Whis ¥&4 t hen
washed vw%I dje cet? ; several tinmes. The solvent was renpved fromthe
filtrate QffeE P'f P e%has transferred to a separatory funnel with

ethyl acetrphMmR (OBCH; kb0 MHe) W8y .40t ﬁé‘(ﬁﬁ@‘HW 6 @ (ap%t tth) a;';@k@tm( %9 The
conbi ned organi ¢ extracts were washed wth

magnes! un{@’UP’fré’fQé"e'fﬁ PHEAP ERRIOTTOIRRaN Sy aﬂbd3 Y @t g'i(H)e 3 (9%[2wa sol i d 25

Further pmak§ispat! @aidubtdd: BEARL Byiinda86s 88 puiigrstart, then switched to 20%
anmonia (2M sol ution in nethanol )/ethyl acetate, t hen 100% net hyl ene

chloride) yielded the
Example 13
benzyl 2-bromo-6,7,9,9a.10,11,12,12a-octahydrocyclopentalcl{1.,4]diazepino [6,7,1-

20  jjlquinoline-5(4H)-carboxylate
I Intermediate 3 (1g, 2.77mmol) was dissolved in methylene chloride (15mL).
Dimethoxymethane (0.735mL, 8.3mmol) and cyclopentene (0.487mL, 5.53mmol)
were added to the Intermediate 3 solution and the reaction mixture was cooled to
0°C. Boron trifluoride diethyl etherate (0.386mL, 3.05mmol) was then added
25 dropwise. The reaction mixture was then warmed to room temperature gradually
and held at room temperature for 18 hours. After 18 hours, the reaction mixture was
cooled to 0 °C. Additional dimethoxymethane (4.15mmol), cyclopentene (2.77mmol)
and boron trifluoride diethyl etherate (1.52mmol) were then added. the reaction
mixture was allowed to warm to room temperature overnight. After a total of 48
30  hours (from start to completion) 1N NaOH (25mL) was added to the reaction mixture
until the pH of the mixture was basic. The mixture was transferred to a separatory
funnel with methylene chloride and was extracted with methylene chioride (3x). The

combined organic layers were washed with brine (1x), dried with magnesium sulfate,

-35-



desired product. '"H NVR (CDC/ 3, 400 MHz): 8 7.2(s, 1 H); ?_é&q.d mg
8Hz, 1 H; 6.6(d, J=8Hz, 1 H); 3.8 (s, 2H; 3.0 (dt, J=8 30 Mass
Spec: Cal¥@PFPH0 227. 10; Found: 226.96 [ MrH + -34 13| CTPQU§§03/1\AB7
03/091250 PCT/ US03/ 12747 Internedi ate 3 benzyl

7-bronmp-1, 2, 3, 5-tetrahydro-4H 1, 4- benzodi azepi ne- 4- car boxvl at e
Internmediate 2 (4.5g, 19. 8mm|) was dissolved in THE (0.2M and cooled to

0C. Huni ﬁf"?ﬁd %F e : (7 I pate 2.
Over 5 18ftr%ﬁrnu es, &%en oro g)(rﬂgygﬂfgﬁgém%)ﬁ,)(%ﬁggc@gﬁg%qv(nase The
reaction TEAX&W@@\&gZ@mefthnalwmmund)&ﬁ%)errper ature gr adual ly and hel d

for 21 h i 1 Xture
was di ssmgyR Q;I@I et%yf(*}b’}(}{(—%érg—'é%g"@ﬁzg%nﬁ ﬁd4?§gﬁss4fg 1 t%é ﬁ% par at ory
funnel . Tﬂe),riea&-Bl&Sl’(drﬁHX;LBM-@a&Q (e 2H),a2164R.58 (th1id); Gﬂ.ﬁ&&ﬂ@t(herrq(ﬂ-k)) The
conbi ned i £% W th 10 aqueous sodi um bi carbonat e
(1x) and ﬁ%gﬁg&f@x Tﬁégg\%a(ﬁ °c°rstay§? was then dried wth nagnesium

sul fate, Maks Sped: Dattulztst 4 B2t Bslindo44y . vig+H]y el | ow sol i d. Furt her
purification (2-5% ethyl acetate/ nmethylene chloride) resulted in 5.4g of a
white solid, the desired product (75%. 'H NWR (CDC13, 400 MHz): S
7.40-7. 16g4ampieHd4 6.6 (app t, 1H) 5.0 (s, 2H); 4.39 15 (m nor rotoner s,
2H); 4.33 ﬂmaj or 2H) 7( H) ; 1(d 2H) Mass Spec:

Cal cul at e&RroiBa-4:6:.7 93, Zdesanviy talgl ' 4ldiag 6.7

2- br onp- GQJn&mgawdﬂ&hmﬂ,déLz 12a oct ahydr ocycl opent a[cl [1, 4I d| azep| no re6,7,

1- 20 i AMuinoline-5(4H)-carboxvl ate Internedi ate _3 (1& ’ was
di ssol ved i n b yAOBIOURG TEam deempiity, (228MgettheidmEe! Hrs (j@sql

8. 3nmol ) ﬁ)@%yfe‘h@' dPnRﬁl@b‘%@80(6r9L)48ﬂ'ﬂuoro5né:tﬁQﬂi@§QIfoanﬁi @dsbernit, @. ézmnol

| nt er nedi at e solution and the reaction m xture was cool ed to Bor on

trifluoriW¥as &Fjé?ch% t@r%ﬁl&ﬂ@f(ﬁ%&m@ﬁ aQrQB%’HﬁB‘PBer%? tfﬂ@ﬁveé(f&’efﬂ“%e

dropwi se. onnﬁLeanéssrﬁmolm AHEF ¢ RARS thd) RAcNEh FRdultQvdCeBIdLIINE QL Wier
gr adually and held at roomtenperature for 18 hours, After 18 hours, the

react1®n afs&howre 1Nd§ao’d yesadided imat.amsyat ta WAnthedihvet hexpastiondnisture
(4. 15mMD| Yasi€ YR OREAIERENES yEHSWP! Methylene chloride was added to dissolve the

precipitate, and the mixture was transferred to separatory funnel. The reaction

2DIN0 1-ifl=

mixture was extracted with methylene chloride (3x), then the combined extracts were
dried with magnesium sulfate, filtered and concentrated to give a brown oily solid

20  (230mg, >100% yield). Further purification (1% ammonia (2M solution in MeOH)/
ethyl acetate, then 3% ammonia (2M solution in MeOH)/ethyl acetate, then 5%
ammonia (2M solution in MeOH)/ethyl acetate) vielded 0.130g of the free amine
product (82%). The free amine product was dissolved (0.423mmol) in diethyl ether
and isopropyl alcohol. to the solution was then added HCI (2M solution in diethyl

25 ether) (0.423mmol). The solution was stirred for 30min, and a dark yellow solid was
fittered off.

"H NMR (DMSO-ds, 400 MHz): §7.36 (2H, s); 4.19-4.15 (1H, 2d); 4.02-3.96 (1H, t

and d); 3.78-3.68, (4H, bs); 3.38-3.34 (1H, 2d); 3.15-2.99 (4H, m); 2.92-2.88 (1H,
30 q); 2.62-2.55(t, 1H); 2.23-2.14 (2H, m); 1.96-1.92(1H, m); 1.61-1.57(2H, m); 1.51-

1.2(4H, m).

Mass Spec: Calculated: 307.23; Found: 309.01 [M+H]"
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and boron trifluoride diethyl etherate (1.52mml) were thepn added. the
reaction mxture was allowed to warmto roomtenperature’ 33 @Wﬁ Af ter
a total AY0A¥0AShours (fromstart to conpletion) 1 N NaCPC'(/ESWLI)ZWV/as added
to the reaction mxture wuntil the pH of the m xture was basic. The m xture
was transferred to a separatory funnel with nmethylene chloride and was
extracted with nethylene chloride (3x). The conbined organic |ayers were
washed w%(lx) dried with magnesium sulfate, -35 1 3 OCT 2006 WO
03/ 091250 /12747 f| I ter ed and concentrat ed to g| ve an oil. Further

purifi cat beng : e h ! igo-f i nal
conpound 400 MHz): 8 5.08-4.97 (m 2H); 4.59-4.54
(t, 1H; 8-3.85 (d, 1 H; 3.04-2.89 (m 2H);

2.64-2.59 (t 1nte{)ned2ate3-(2918 7tn) gas disshlyed 5 hedPiehehidride (15mi),
5 i, RS Y o o
1, 12, 12a- G&dainyal) veycadbsdrt apah tampdrdtuae e fha odtian llask was enaosleddbi ne
hydr ochl T d f 17 | ved
" et by Poa st BRRR DM, ST phstala s oREHL. S 0BTERIL “he Gicea. so0m -
]g,. |6|2mm11 ) slows o&édesdrrﬁrmtéshe Aftrus2 cousd, Ex(ﬁ??l ﬁoleB?] adf dlﬁ%dx?ll‘mﬂ?faﬂéur e,

our e .rea n
I IR N N

anounto t o etherate (S2pkhadfo. 5$1eqr\eamt adedi Afteil laetotab 8548 hbilirde1NINGOH @ak ur ned
yel | ow) . I de, was added to precjpitate, and the

hi di | th
m xt ur e vvglvgé?cﬂfn eer?a?g@)B rB'XE"é?)H‘r%rf 8?&9“?%%19&?“5? ¥l g&'ﬁ‘ 'E?ﬁCt"%l PPHE was
ext r act edtovabbutn®tdiyiDe b cohtentsds th8Xlask twWige théIBtrsnﬁHf&Irétﬁtb aXdebakitsryner e

d d t f trate e a brown
o1 1y sol | (a" a3 HRaE ob trelolene GrRe b L AP citions e@%@émﬁa (2m
soI ution weré\/m’iﬁ) Iwashethywitrabehat @x), t désd 3hamagmesiurh 28diB6), Uiliefdtl iaRd

Vo i R ER i S B SR S B B r%g@%"ﬂo”ﬁ@”d@]%? L

di ssol vedh(aﬂanﬂazsmueﬂi)o 808gdif elebiyed @bbest (620 | sopropyl al cohol. to the
sol ution d ( t 423mmol) .
The sol ut | BANIECRER T Shar 2L BT (8 dFbiotPa & e o
2H); 4.56 & 4.45 (2d, 1H); 4.20 (d, 1H); 3.89 (2d, 1H); 3.39-3.27 (m, 1H); 3.03 (m,
2H); 2.87 (d, 1H); 2.78 (t, 1H); 2.06 (m, 2H); 1.89 (m, 3H); 1.73 (d, 2H); 1.59-1.35
20 (m, 3H); 1.18 (d, 1H); 1.00 (q, 1H).

Example 16
2-bromo-4,5,6.7,9.9a,10,11,12,13,1 4., 14a-dodecahydrocycloheptalc][1,4]

diazepino[6,7,1-flquinoline_hydrochloride

25 The compound from Example 15 (1g, 2.13mmol) was dissolved in methylene

chloride (2.3mL) and cooled to 0 °C. Trifluoromethane sulfonic acid (1.32mL,
14.9mmol) was added slowly to the solution followed by anisole (0.695mL,
6.39mmol). The reaction mixture was then stirred at 0 °C for 10 minutes, and then
stirred at room temperature for 1 hour, at which point the reaction was complete.
30 The pH of the reaction mixture was then adjusted With 1N NaOH until the pH was
basic. The reaction mixture was then transferred to a separatory funnel and
extracted with methylene chloride (3x).  The combined organic extracts were dried
with magnesium sulfate, filtered and concentrated to give a yellow oil. Further
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filtered off. "H NVR (DVMSO d6, 400 MHz): 8 7.36 (2H, s); 4 19 15 (1 H,
2d); 4.02-3.96 (1 H t and d); 3.78-3.68, (4H, bs); 3.38- 3 :&CT(zm 2d) ;
3.15-2. 9VQAM91250; 2. 092-2.88 (1 H, 30 q); 2.62-2.55(t, 1PFT/USOPRIY. 14 (2H,
m; 1.96-1.92(1H, m; 1.61-1.57(2H, m; 1.51- 1.2(4H, m. Mss Spec:

Cal cul ated: 307.23; Found: 309.01 [MtH + -36 1 3 ()CT 2006 WD 03/091250
PCT/ US03/ 12747 Exanple 15 benzyl 2-brono-6,7,9, 9a,

10, 11, 12, gl o= g NGRS BRI LRI viesoa psts

di ssol vedofithe rdesigd tee aUhrhe:)pnodect((BBw)) , TheSregnamitie rprodiast  Tr8Smanol) wad. 735ni,

8. 30mol [ d

t enper at Ltrh gn%ﬁ%}g%gt}? Kﬁ?ﬁlaggﬁgfgop %Hglgo e?] %‘WSS’B%% ccjfg{hﬁf‘%ﬂ Bor on
trifluori (deBEdmreolhwasadued affbe (s0luB86mas s3irré& Mioro30 mivagesaantbd yelidvowblid over 5
m nut V@gé fﬁ{ a4 1tgours anot her portion of dinethoxynethane (4.15mol,
1.5 eq), cyclo ep ene (2. 77mmol, 1leq) and boron trifluoride diethyl 10

et her at e MNWSOCUGSm@W{Z\)XBBQ S8dhed1H)N @.88 (15, t16);al7.26f (d4BH)ouns, 1N NaCH

was adde th eAc t d f the
reaction %"Pi?‘él 1(58 é%gg?d'g kpo%l%?"ogé cgﬁggﬁgé'zo%% @hiﬂil%éﬁsvﬁr_zﬂﬂt hen

t ransf er r td); taoa-1s@petr aHpry.91fuTNéh, aHY extiridB 64, oMY h1aet1s2 enelHyhl ori de
(3x). The [@2%54” d ganic layers were then washed with brine (Ix), dried
W th magnbgg fzg{) filtered and 15 concentrated to give a green
substHnceMass Spber CalwlaiécbaBdS.Qg; Kol 8331y [Meatget at e/ hexane) yi el ded 0. 806g
of desired product (62%. 'H NVR (CDCl 3, 400 MHz): b 7.37-7.29 (m 5H);
7.17 (s, H) 7.03 (s, 1H); 5.06 (m 2H); 4.56 & 4.45 (2d, 1 H); 4.20 (d,
1 H); 3. gntermediated . 3.39-3.27 (m 1 H): 3.03 (m 2H); 2.87(d, 1 H;

2. 78 (1, P chibro-Z306s- (éﬂah%’%ﬂ-?-']&g)oeh%dlaf@mnel 73 (d, 2H); 1.59-1.35 20 (m
3H); 1.18(d, ib')' . Exanpl e 16

2- brono- 4, 5, 6, 7-chloms3, feﬂlhyprquim -panzoginzgpineddhdiane c (1. e py adeimoll 41

di azefy nowgs tifred | lhgvHﬁo41QaﬁprdL.ﬁmah %mfﬁu?rﬁ hydHeieC 1R ydhioh " Amrsanpl e 15

(1g, 2.13nmol) was disso in methyle
214.5mL, 214.4mmol) was added gradually. When the addition was completed, the

reaction mixture was heated to 63° C and held for 19 hours. After 19 hours, the

reaction was cooled to room temperature, and then to 0 °C. The reaction mixture
was quenched with water, 15% NaOH and another portion of water. After letting the
20 reaction mixture stir for one hour, the precipitaté was filtered off and washed with
ethyl acetate. THF was removed, and the contents of the .reaction flask were
transferred to a separatory funnel with ethyl acetate and water. The contents in the
separatory funnel were then extracted with ethyl acetate (3x). The combined organic
extracts were washed with brine (2x), then dried with magnesium sulfate, filtered and
25 concentrated to give the crude desired product. Further purification by
recrystallization (methylene chloride) yielded orange crystals.
'H NMR (CDCl;, 400MHz): § 7.05 ($, 1H); 6.99 (dd, J= 8Hz, 1H); 6.66 (d, J=4Hz,
4Hz, 1H); 3.89 (bs, 1H), 3.82 (s, 2H); 3.03 (dt, 4H).

30
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chloride (2.3nL) and cooled to O C. Trifluoronethane sul fo‘gé)(b ;i;c' (1.32nm.,
14. 9ol ) was added slowy to the solution foll owed by ani 8 .095m.,

6. 39mmol WO ¥HB1RYWact i on m xture was then stirred at 0 C fBET/UBOM2MIt es, and
then stirred at roomtenperature for 1 hour, at which point the reaction
was conplete. 30 The pH of the reaction m xture was then adjusted with 1 N
NaOH until the pH was basic. The reaction m xture was then transferred to
a separ atl?.ié’rnieldmgl and extracted with nmethylene chloride (3x). The

conbi ned vr-gam-c—extracts were dried wth nmagnesiumsulfate, filtered and
concent r aberdylt7ochjoreel 2 3ybeletranydioi4H-FdtbehrodiazeBined-GariGy1260 WO 03/ 091250

PCT/ US03/ 12747, I t 4% 2M ti ' | / Et hyl
acetate) vyiel dlgt?p'%r I%@%’CQ I On?ﬁé%@awggryfﬁsgfé(egmfrhg Hﬁr%'lacﬁg?cl"?%gg/;op&?ﬁe f reg
?;nogre p;(ralldwgs( Ba8ﬁm(2n|?/: ‘)Smma? gﬁbg:‘meﬂi salaéuegatndn aveet feyl neihites Wabéni yl ded. The
sol ut |%gn 8@@05( {eewais o?do‘%a ?FPHW{SSS f§°'§re|*f§% @o# g\ourS ?/%Qo'? ﬁ'lofdgr ed off.
'4H1§NR4( g%@@ddﬁwe e vMsin)emoSe@ &ﬁi Wbtér aid diier Wel8 dddad td thd flask. 21316(9 (21 (gH) 1

3
H: 2. 84-@3%%0”(@7"%_3"% “ﬁﬁ)tfafff%'é?d owpei'g‘dq?ymef 9@ %"%G} Wthﬂn}er( X)71-1. 46
(m 4H); thet3orhbidéd (dﬂgarﬂdﬂayerslwél&r@a%d(mh 2di)eous Goihes bﬁz@%nat@a(lm)ﬂ at ed:

335.29; Fou rrred ate 4 7-chloro-2,3 4 hydro- 1
s 4 ber@BhbuE ke BR Grisd B TRyare: 65 MK FtpotsRniaed 8L o one
Eﬁﬂ Oﬂjla dite Apellow sdifdl. WEBIrtRéri pumi;atncsh T1|—-l)E°/o( Eﬂﬁn?)éetgtd/mmthélhl&dhmmém hﬁdri de

solution,i was added gradual ly en the
addi tion W&E't@gﬁ%%’dﬁw‘ﬁipmﬂa&@éﬁgm xture was heated to 63 C and hel d
for 19 hoty Nmmtctmg,ﬂmmmmzp svfwmsaﬁtswmmsmcgalzemm 709I(rdt1$gper ature,
and then tq reaction m x %

w t
and anot h@167[$br’r|8eﬁ1 1'0'\‘) R el ZWt‘b?@ K‘ét’t‘l%’?ggﬁh@@@ (h e'aé’t iso%H}inéxf%fte Stll’
for one hQWE the precipitate was filtered off and washed with et hyl
acetat e. was renpoved, and the contents of the reaction flask were
transT%rrM&5§§Pﬁcs§65ﬁ“§f‘Qﬁ y3H6uteh EPung: 7 OBHYirtHAcet at e and water. The
contents in the separatory funnel were then extracted with ethyl acetate
(3x). The conbi ned organic

Example 17

benzyl 2-chloro-6,7,9,9a,10,11,12,12a-octahydrocyclopentajcl[1,4]diazepino
6,7, 1-ifjguinoline-5(4H)-carboxylate
20 Intermediate 5 (1g, 3.15mmol) was dissolved in methylene chloride (16mL).

Dimethoxymethane (0.840mL, 9.47mmol) and cyclopentene (0.555mL, 6.31mmol)
were added and the reaction mixture was cooled to 0° C. Boron ftrifluoride diethyl
etherate (0.440mL, 3.47mmol) was added slowly, and the reaction mixture was
warmed to room temperature gradually and held for 28 hours. After 28 hours,
25 another portion of dimethoxymethane, cyclopentene and boron trifluoride diethyl
etherate (2eq, 1.3eq and 0.73 eq respectively) were added. After 18 hours, the pH
of the reaction mixture was adjusted with 1N NaOH to a pH of 9 to 10, and stirred for
20 minutes. The reaction mixture was then transferred to a separatory funnel and
extracted with methylene chloride (3x). The combined organic layers were washed
30  with brine (1x), dried with magnesium sulfate, filtered and concentrated to give 1.46g
of a brown oil, the crude desired product. Further purification (10% ethyl
acetate/hexane, then 15% ethyl acetate/hexane) afforded 0.807g of the desired
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extracts were washed with brine (2x), then dried with mag ﬁa#m wéfate
filtered and 25 concentrated to give the crude desired pro rther

puri fi caw@ns/m2sor ecrystal lization (nethylene chloride) yperdse/ meange
crystals. '"H NWR (CDC13, 400MHz): 6 7.05 (s, 1H); 6.99 (dd, J= 8Hz, 1H);
6.66 (d, J=4Hz, 4Hz, 1 H); 3.89 (bs, 1 H; 3.82 (s, 2H); 3.03 (dt, 4H). 30
-38t 3 OCT 2006 WD 03/091250 PCT/ US03/ 12747 Internmediate 5 benzy)
7-chloro-1 etrah 4H- 1, 4-benzpdi azepi ne-4-c oxvl,at

(e or meaiBe@al vt Sob3 batene Wuitpe R R Rt et b fyenn

Huni g' s Et&ﬁzmd(%l‘l%Trmc)I0)75£@33fttrlieﬂe§médmbdwhﬁagabﬁalrteelrw@%mut es benzyl 5

chl or of ory d S jti on hold
peri od, %ﬁﬁmgén%&m 7\/&%’? é}ﬁ% ?ﬂég@ré éé)jg’ﬁdi@‘ 1 ask.
The reactspq, mmmum(qv\a tsw&f eH)£sl34 Qnsm)alzagso(rny JH)INPeB (anH);@x2T act ed

wi th ether 5‘8 ‘L he co gﬁg rg?nl c layers were washed W|th aqueous

sodi um bi&d %ét @%)1 Th A (I'x), and then dried with magnesi um

sul fate, fhsd sped @aldulawae@%rgat sduri® 309.1gMen'a yel l ow solid. Further
purification (1-5% Et hyl acetat el met hyl ene chloride) resulted in 7. 7g of

desired product (88%. 'H NWR (CDCl3i 400 MHz): S 7.36-7.28 (m 5H); 7.06

(d, J= 20, 4g/-02 (d, 1 H; 6.67 (t, J=8,8 1H; 507 (s, 2H); 4.36
(d, J= ZMM —s. 67 (t, J=4, 8, 2H); 3.12 (t, 2H). 15 Mass Spec:

Cal cul at e2tchlBrbed, 3.9, 7. §08a0; 1131271 Zx3déddhiirecydiogmmid{ el 1 #|dseemind(6,7, 1~

2- chI ﬁr n?m%"ﬁ; dr%ghl ﬁ% 1 2,12a-octahydrocycl opentafclf 1,41di azepi no
r67 -carboxvlate 20 Internediate 5 (1g, 3.15mvl) was
di ssol ved i n retehydoerpuotl| of i Eaniplédnty) . (0. 5|2|7get1h31’3mmrvet)hwae {iesddAainin

i xture WREPE GRPEER, T ol ool VAR dnstpfudiRtplouldfalony | "

3. 47mol ) aci Q0.22fheld S 28ming|) andcbrtlétﬁze (G433miqr8. %mmor)e Thesreastionmeidture room
t t dual | d h 28 h Af t th
por t1 on ovesrEtdroe BReREre fof d St and Boe bR 071 TR PRSI, i

15  reaction mixture was then adjusted with 1N NaOH until the pH was basic and then

was stirred for 20 minutes. Methylene chioride was added and the reaction mixture
was transferred to a separatory funnel. The reaction mixture was extracted with
methylene chloride (3x), and the combined organic extracts were dried with
magnesium sulfate, filtered and concentrated to give a brown oil (0.438g).

20 Subsequent purification (100% ethyl acetate, then changed to 5% ammonia in 2M
solution of methanol/ Ethyl acetate, then 10% ammonia in 2M solution of methanol/
ethyl acetate) yielded 0.329 g of the free amine product (68%). The free amine
(0.310g, 1.18mmol) was then dissolved in diethyl ether and isopropanol. To this
solution was added HCI in 2M solution of diethyl ether (0.590mL, 1.18mmol). The

25  solution was stirred for 30 minutes and then a yellow solid was filtered off and dried
to give 0.300g of final praduct.
'H NMR (DMSO-ds, 400 MHz): 5 7.24 (s, 2H); 4.18 (d, 1H); 4.00 (d, 1H); 3.36 (m,
1H); 3.18-3.00 (m, 5H); 2.9 (q, 1H); 2.59 (t, 1H); 2.17 (g, 2H); 1.93 (m, 1H); 1.61-
1.48 (m, 2H); 1.32-1.19 (m, 2H)

30 Mass Spec: Calculated: 262.78; Found: 263.08 [M+H]"
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etherate (2eq, 1.3eq and 0.73 eq respectively) were added:"é\];ptcgrﬁ hour s,
the pH of the reaction m xture was adjusted with 1 N NaCH of 9 to
10, and YOP¥EUH2¥0r 20 minutes. The reaction m xture wasPEREROY s err ed
to a separatory funnel and extracted with nethylene chloride (3x). The
conbi ned organic |layers were washed 30 with brine (Ix), dried with

magnesi um sul fate, filtered and concentrated to give 1.46g of a brown oil,

the crudeg k6@ Product. Further purification (10%ethyl acetate/hexane,
then 15% : et at e/ hexane) afforded 0. 8hO7g of the deS| red -39 1 3 OCT

2006 WO ! ! al & . ! A 2 sbemaleiss]l i ne i nmpurities.

After a. YL chlorlde+1%TEA) 0. 750g of the
desired dia 17'11 ﬁélilng w) ? MR (DVBO-d6, 400 MHz): 5 7.35 (m

5H); 7.15-7. 03intezohediate 2149, $1€®mmahwa5—§ilssolwed§m roethylenéichloddel 716ni,). 1 H)

T on (1, rigoqrihdnetami et did evdoddie ot g mmay . 7
392h|10£ (l\)/|+w¢re. addedatopthe dd@ution and the reaction mixture was cooled to 0°C. Boron

B, 7. a,10,11.12 ecah choenI fclf
T o1 o el mirie et it ke ST S IR AR s vame 0 Exanpl e
17I ('([). 527@pmltéigpnmiu)e }madLmllysmidveeldlfolr 3®ehhm‘senAt cSti)I bomrd,em(o?e Bokgn ;I';) t hljs
sol ution S e rifluorone e _su on|c el an
oni sol o (BRGrB Pethis eltPSS ARGk A o ol g SRe era, adad
t enpet@t uf0292a1L, D.560mL. amd0.48@mL cespleetilety). (Aﬁerzme tipé—lpldfvvetsmuubﬁedteea:t i on
m xture t Ngé]%utll the basi d then was
stirred f ?S'ngsmtﬁ%ﬁa%%?ﬂe%ﬁoﬁ gy caﬁ%r&s gﬁ@er %Paﬁﬂ?lf on
m xture weae ttarsfewfefrioeaiseparatos;etmneitandyeﬁmmwl withTinethytemetchiondai(&t)ur e was
A LR R SR T o
brown oi | syifated 3ikered a2d cSubsraqaileﬂlto gjw afbreat bibNFrit Yuefidatibn &0St athy) ht hen
chan % a M u n. of Et hyl acetate, then 10%
cmonrs | e AR Setdled Mo REROPY P pTEEER Y %l ded 0890 g of the
Ij ree iam gh-l uw[mwmc(qm@h MHEmesm:EE(rmrﬂprlch 89.@5}; 2&1)1@051@ 2H)Wa S8t ggnd -
i ssol ved, i r,.an ropgan e

050 sor b R chAE 07 uBh e s BRE BB 348 Ggmhd TRt €. B ed

(d, 1H); 2.82 (t, 1H), 2.07 (q, 1H); 1.91 (q, 3H); 1.72 (d, 2H) 1.60-1.46 (m, 4H);

1.25-1.14 (m, 1H); 1.03 (q, 1H)

20 Mass Spec: Calculated: 424.97; Found: 425.08 [M+H]" .

Example 20
2-chloro-4.5,6,7,9.9a,10.11,12,1 3,_1 4.14a-dodecahydrocycloheptalci[1.,4ldiazepino-

[6,7,1-ilguinoline hydrochloride
25 The compound of Example 19 (0.585mg, 1.38mmol) was dissolved in

methylene chloride (2mL) and cooled to 0°C. Trifluoromethane sulfonic acid
(0.853mL, 9.63mmol) and anisole (0.449mL, 4.13 mmol) were then added. The
reaction mixture was stirred at 0° C for 5 minutes and then held at room temperature
for 1 hour. The reaction mixture was again cooled to 0° C and the pH was adjusted
30 until basic with 1N NaOH. The reaction mixture was transferred to a separatory
funnel with methylene chloride and water, and extracted with methylene chloride
(4x). The combined organic layers were then dried with magnesium sulfate, filtered
and concentrated to give a yellow oil (0.584g crude). Further purification (5%
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25 solution was stirred for 30 mnutes and then a yell ow ' Vﬁ@filtered
off and dried to give 0.300g of final product. "H NI\/R(D?/CB%Ong 00 MHz):

5 7.24 (YOIM912%,. 18 (d, 1 H); 4.00 (d, 1 H; 3.36 (m 1P¢1§/U5®711§8‘l73 00 (

5H; 2.9 (g, 1 H,; 2.5 (t, 1 H,; 2.17 (g, 2H,; 1.983 (m 1 H,; 1.61- 1.48

(m 2H); 1.32-1.19 (m 2H) 30 Mass Spec: Cal cul ated: 262.78; Found: 263.08
[MtH + -40 1 3 OCT M6 WD 03/091250 PCT/ US03/ 12747 Exanple 19 benzyl

a g;"egl“r’uﬁ@% 9m%u5?§’vr1%| difndh rﬂ%hz%l/éfi@r&&&aﬁyérdéeeysdsgrwmeaﬁe@bmfnel 41

M car boxyl ate | nternedjat ]l
mol ) wasprddss dB4%Y Therfeqehgnn@ﬁe(oé’»ﬁ%ﬂ aémm@rfﬁs @SW%F‘@%@%‘% ﬁ%
(0.840m., 9, ¢ E"@P M 306y OF AR eter (@ 7%%1&%01 s)addewerAftardded to

t he solutzi"b e reaction mxture was cooled to OC. Boron trifluorid
' e
di et hyl etthmgatoeSanldddethe solisvwas fillgepd 3 34484 on i xture was warmed to

room t duya f
trifl ﬁmﬁﬁmmlga (’ij her a{\/ﬁ%jcﬁ rreg?]ozi{)rreﬁ]d;(r?gr g'ﬁ'%l% 53%5118?’? Zﬁmsebg{jggd
10 (0.29244); 9153600én amibrOvaASDnEH); e%%ﬁi |1rrar ¢)88 (Af&lﬁr 284(bs, itHE pAwa

d d
gojngztntGS i?@%%aflﬁoﬂ%t@sﬁ% were |2r(%2ﬂ,|){ g'r%?@e@?gi g?y rrgﬁnel and

ext ract edmass Ispeet mellwmdzhmﬂsaj§o@&k)291 TDI{M“t‘d)nbr ned extracts were then

washed with brine (Ix), dried with nagnesium sulfate, filtered and

concentrated to give a brow oil. Further purification (10% ethyl 15

acet ayg/ hﬁﬁaﬁﬁéd|ﬁw| ted in O. 9989 of desi red product (759 . 'H NWR (CDC13i

éllol(zi)r\/l—h)e ( 5'7 : ' - 4.58- 4.55 (2d,
. 4. 4 ' ) 01 (t, 2

3.89 (d, 1H); |r&er$r?eoﬁéte31<l1+2; 227ﬂﬁrd)ﬂphéd'j) borbnmao(dq(ome); 415mm00)£jenQH)|_l)

éa|62u%afgd(4mqrgxerg7(16|amd.r)dvergf§ggtgg t9 ﬁ,ﬁ%‘ &dﬁ?@%@%g&sﬁaﬁ ey,

2-chl or o- I I9|
Tl 7ol R e o oahL oh o, 25 The. comhauTiL L. Exapl ¢

19 (0 1585m@ctrggn @R yvaﬁ,a.cgrrrgp ggrog\}rpgrq nAfter 2 hours, the reac%on mixtu

cooled to room temperature, and the contents of the flask were filtered through a

bed of celite, then the celite was washed with ethyl acetate and water. The filtrate

was transferred to a separatory funnel and extracted with ethyl acetate (2x). The
combined organic layers were washed with brine (1x), dried with magnesium sulfate,
20 filtered and concentrated. Further purification (8:2 methylene chloride/hexane, then
100% methylene chloride when desired product came out)'yielded the desired
product as 0.754g of a yellow oil (76%).
'H NMR (CDCls, 400MHz): § 7.55(d, 1H); 7.40-7.23 (m, 11H); 6.82 (d, 1H); 5.07 (s,
2H);.4.48 (d, 2H); 42.73 (d, 2H); 3.20 (d, 2H)
25 Mass Spec: Calculated: 358.44; Found: 359.1 [M+H]"

Example 21
benzyl 2-phenyl-6,7,9,9a,10,11,12,12a-octahydrocyclopentalci[1 Aldiazepino [6,7,1-

iflquinoline-5(4H)-carboxylate
30 Intermediate 6 (0.5g, 1.34mmol) was dissolved in methylene chloride (7mL).
To the solution of Interemdiate 6 was added dimethoxymethane (0.370mL, 4.2mmol)

and cyclopentene (0.246mL, 2.79mmol) at room temperature. After cooling the

reaction mixture to 0° C, boron trifluoride diethyl etherate (0.194mL, 1.53mmol) was
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nmet hyl ene chloride (2nL) and cooled to OC. Trifl uoromnet haqe?ﬁ prfapy ¢ acid
(0.853nL, 9.63mmpl) and anisole (0.449nm., 4.13 mmol) were then added. The
reacti on @ 9¥Ma0as stirred at 0 C for 5 minutes and t heACHES®/RT47r oom
tenperature for 1 hour. The reaction m xture was again cooled to 00 C and
the pH was adjusted 30 until basic with 1IN NaOH The reaction m xture was
transferred to a separatory funnel with nethylene chloride and water, and

extract ed adddd af@bmsteen&hs%géﬂdaemdt%) wad hﬁer?%ggerne&%oro%‘t&né&é’tﬁes were

then dried with rranesrumsulfate filtered concentrat
yel | ow oi | 97@gually andchelgyfor 24#\9Hf3ae/9\ﬁ?ftﬁ4 hours:tthe wH Fothe rection B1bATE vmo vro

D31 DR0 EIALIERIL LRG0 GITHONBO T BAUAG OR ufY ndtE WAL Rah LN 555" 21 ©)

yi el ded 0.3 gof the free am ne dpro uct ree am ne
1. 35mol ) HusEPaREy| fyane! i anddexdiasia éftfhéﬂethté!ﬁde labloridle: (2% s Fhat dapmbindd di et hy|

th 7 Py f th
S0l vs TrEes, eré erbhasie wR(sRg (] e v EBhERSHR M 9%, | o°
2H); 4.03 {ogentgied. 3 Hirthepgpurifigtion3 (97 (hgxanelmethylege 1ckibrididethenn@er wat er ,

-2H); 2. 96Hé)€bneﬂetr\'% ac@tal% yrﬁfded @)@43?2391]60%? 'ﬁl’mﬁ(%ﬁl t 17|%|) ( bﬁ/ang)SpeC

1.63-1. 46
Cal cul at edS'm!W% @cﬁm A’Z‘Ml_gﬁ 5@%5@ {d, 1H); T.42 énn®id); 7133 @, D)z ¥.p5-

7- phenyl - I r o] C y t
| nt er medi a7t i7 gdi $ ﬁi}é’?"b@ (ékhﬁttéekn&faﬁo?%ﬁ a@aedﬁe 3?886 '%) %Mt ), and
1, 4 di'@anti) 36 3(m,)3Hf)/ert%7®\étaﬂHw ZaBBﬁmHPd[Qﬂ((mttH)yi BBJ@CHA); (059 6h37,

0. 08mmol ), iq e (0.956g, 6.92mmvl) and water (3.26nL) were
added and tfﬂt)gqqqifeggtfgéﬁmnﬂ?)ure was stirred for 2 hours. After 2 hours,
t he react i MassiSrecirGalowaled . A36157d Found: d8m2t[M¥piT at ure, and the contents of
the flask were filtered through a bed of celite, then the celite was
washed with ethyl acetate and water. The filtrate was transferred to a
separ at or yEXample|22and extract ed with et hyI acetate (2x). The conbined
organisg | ay ] h magnesr um suI fate,
20 filtered — ' HAI3ZepIRQ 07 i

chl ori de/ mmsg_ymm% rret hyI ene chI ori de Wnen deS| red product cane

out) yielded t g %{ﬁ_ﬁ eII WOI| "H NMR

( CDC13i 400Mﬂ?ﬁ16d%§h@§ o R OEameE, 897(6%%? 0%’11)(“ dc% E’@rﬂ‘ 5. 07

(s, methylene chloride (0.89mL). To the solution of Example 21 was added
trifluoromethane sulfonic acid (0.360mL, 11.3mmol) and anisole (0.190 mL,

20  1.74mmol) at room temperature. After 45 minutes, the pH of the reaction mixture
was adjusted to a pH of 9 to 10 with 1N NaOH, and then methylene chloride and
water were added fo the reaction flask. The contents of the flask were then
transferred to a separatory funnel and extracted with methylene chloride (4x). The
combined organic extracts were then dried with magnesium sulfate, filtered and

.25 concentrated. Further purification (10% ammonia in 2M solution of ethanol/ethyl
acetfate) yielded 0.157g of the free amine product with some baseline impurities
(80%). To purify further, the free amine was dissolved in diethyl ether/isopropanol,
and then HCI in 2M solution of diethyl ether (1eq) was added. After 30 minutes, the
resulting precipitate was filtered to give the desired product.

30  'H NMR (DMSO-ds, 400MHz): & 7.64-7.28 (3d, 2t, m, TH); 4.31 (2d, 1H); 4.17 (m,
1H); 3.46 (app t, 1H); 3.22 (m, 3H); 3.10-3.04 (d, t, 2H); 2.74 (t, 1H); 2.30 (m, 2H);
2.02 (m, 1H); 1.68 (d, 1H); 1.59 (m, 1H); 1.41 (m, 1H); 1.30 (m, 1H)

Mass Spec: Calculated: 304.43; Found: 305.1 [M+H]*
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2H); 4.48 (d, 2H); 42.73 (d, 2H); 3.20 (d, 2H) 25 Mass Spe | at ed:
3?)8.44; FOl(.IndZ ?t|)59. 1 [I\/H—|](+ E)lj)arrpl e 21 benzyl 2-phenyl - gadﬁga%ﬂh 11 12
12a- oct aNYAPHeYeI%opent af cl f 1 4l di azepino [6,7,1- iil PCT/U503/12747

gui nol i ne-5(4H) - carboxyl ate 30 Internediate 6 (0.5g, 1.34muvol) was

di ssolved in nethylene chloride (7nL). To the solution of Interendiate 6
was added di net hoxynet hane (0. 370nL, 4.2mmol) and cycl opentene (0. 246,
2.79rmol ) at roomtenperature. After cooling the reaction mxture to 0 C
boron trifluoride diethyl etherate (0.194n, 1.53mmol) was -42 1 3 OCT -
2006 WO ttenmediate PCT/ US03/ 12747 added dropwi se. The reaction m xture was

t hen war m’?%étﬂofg??@i@f@?r%h%rﬂrﬁ-l19,rt?e‘?1§8‘&5¥ d held for 24 hours. After 24

hours, the pH Of tThe reacti omn nrxrure adj usted to a pH of 10 with IN
NaOH. The cont dot @ eblutiore ofl ismemene3t4r(amsl’r@-ﬂHe‘deenz«nhazepmeal@dpnéunnel

hen vasndy TH HraolT i, F¥E F2mCRWBS ddBel il ARARTRIGEIE AVPHIRAG ana®
concent r affédf, &8mit, f@rmrpﬂ_zﬂ ibf/i drapwise a(dd]tconhmr@’ mirted. erTélecrdaotlordwlast hen 9:1
(ONBO do, "SBsmg Y B 9B % 2 0. AacP Aol mEigRalon was Fidncpes’. 7o
f 17 (d s with kater? 15%-Na@H agd anbtHer pérneﬂ’of WateEH)rhe4eaﬁs?o(1 (ﬁ;lxtﬂaié)waéthéﬁ_ (g i,

( m 1 90 d&ﬁtg% \Aétﬁ]ejﬂlﬁéfeta% %fgn( %r(}ﬂlum fULthe vlasdé d(ag T‘IPeraét@nzé% Wsz) NVES S

Spec: 1@:a| thdnabtired 4881 Sidur, Fafterdwhid® 9t Waf Mittdled tHrowgobebet? ol Telite, with

SIS Bty R uhe S il R e SRANEN 4 ek ah BoL° 7

mmol ) was tr ﬁlﬁetevtexjglvmthenembgldesmed:bn‘oﬂuctdeFlﬁrﬂwBQ:[lhﬁcatlEﬁ (ﬂ%&arﬁmbblial ian of

and o sorW SRS narsl AR RAF oFh et ) BRleParice S0 aasded nut os,

t he pH of ptdueict @moriangecrystalsui7é%)was adj usted to a pH of 9to 10 with IN

T ack ST RSO PEbi dy do, JERFR 1) BT I 438 3= "

4Hz, 4Hz, 1H); 5.04 (bs, 1H); 3.65 (s, 3H); 3.62 (s, 2H); 2.81 (d, 4H).
Mass Spec: Calculated: 178.23; Found: 179.1 [M+H]"

Intermediate 8

20  benzyl 7-methoxy-1,2,3,5-tetrahydro-4H-1,4-benzodiazepine-4-carboxylate

Intermediate 7 (1.5g, 8.4mmol) was dissolved in methylene chloride (42mL)
and cooled to 0°C. Hunig's base (2.20mL, 12.6mmol) and benzylchloroformate
(1.32mL, 9.26mmol) were then added, and the reaction mixture was warmed to room
temperature. After a 4 hour period, the contents of the flask were transferred to a

25  separatory funnel and extracted with methylene chloride (3x). The combined organic
extracts were washed with saturated sodium bicarbonate (1x) and brine (1x), and
then dried with magnesium sulfate, filtered and concentrated. Further purification
(8:2 Hexane/ethyl acetate, then 1:1 Hexane/ethyl acetate) yielded 1.25g of desired
product (50%).

30 'H NMR (DMSO-ds, 400 MHz): & 7.33 (m, 5H); 6.80 (d, J=4Hz, 1H); 6.71-6.64 (d,s
1H); 5.27 (bs, 1H); 5.04 (s, 2H); 4.31 (d, J=8Hz, 2H); 3.67 (s, 1H); 3.59 (s, 2H); 3.54
(s, 1H); 2.95 (s, 2H).

Mass Spec: Calculated: 312.37; Found: 313.1 [M+H]"
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transferred to a separatory funnel and extracted with net h?[r&egﬁ oride
(4x). The conbined organic extracts were then dried with esi

sul fate, WOP3/8418¥ and 25 concentrated. Further purifi catiBﬂT/GIiQI%Z&#ﬁmni ain
2M sol ution of ethanol/ethyl acetate) yielded 0.157g of the free am ne
product with sonme baseline inpurities (80%. To purify further, the free
am ne was di ssolved in diethyl ether/isopropanol, and then HCO in 2M
solution of diethyl ether (leq) was added. After 30 mnutes, the resulting
precipitate was filtered to give the desired product. 30 'H NWR (DVSO-d, ,
400MHz) : xim 28 (3d, 2t m 7H); 4.31 (2d lH) 4. 17 (m 1 H) 3. 46
(app t, 1 . d (1. 1

2H); 2. 021 58 : Sicame 4 A i

1H l\/assulﬁpmonne@mtt»banbe@nat304 43; Found: 305.1 [I\/H—I]+ -43 1 3 OCT 200V, i

WO 03/ 091250 P /US [12 t t ho t gt rahvdro-1
H 1, 4-benzodi a 83} illl%tST Cf%ﬁrge@ % ﬁ@?%n@rse )%Ylﬁ%wﬁéride @ ?

H 1, 4- benwadi adziepl dimeﬂxo&yrdetmaee (6.338mLg,3.35mmal) )andncﬂ&ldlﬁeﬁ%ﬁata) 40mls added
l'ithiumalLymn dri de olution in  THE y, dropw se
Lo t1on- BUEMSEaReRln B reyee et Fhgtion FhaTE s SRR CraSThR o1
24 hours. trifubgde afbtrﬁwldﬂtlﬁerafeh@ ZRAAL, 1 108UNHRABI) GRBNSdRA smwtyh TR @actibh % NaOH
and anot her, ortl on .of wate The reaction nh%turgsgaf%t e diluted with

ethyl acefXdreafes adigstahia ?‘?’Btt%mﬁﬁ@t%ﬂ@é%f’“ ang he DS MiRRs 10

then sgir ltr%dm@hoarshmrpH F ey réd&tl@rh miktureasad hdjusteedo tahpiawyh 2avitke N of
celite, aﬂsubs quent "5{] of th bed with et hyl_ acetate. The sol vent
Vb {3

was remnov f2 wat le@p\;@ Qe Were dddags e BFBIMURPIUTEr t her
purificat ivag thekPeraraeea \itd metr@MnéQ*hwldé”(B)Qf Tk kandineatdiydniepgbdtaret hen 3%

then 5% d f the desired pro as_orange crystals (719 . 15
N | DltEehess Wik i 0. est i (pongBlugy Sietd.yfiterasl Biad (ghcordraigd. 6. b
(dt J- #hhher%&ufncéudri)(g 15H&hnelshyl cdthte, theBT5(Z5 hé&dhe/e&yﬁace(téte fheh; 2.81

I\/ass Spe 178. 23; Fqund 9, I\/H—I]+ Internediate 8
20 befll yl 17 'ﬁ%@ﬁ%’cﬁy‘yia‘?ﬁ%tegy'?g??QW&Q@*QT’%"?dFTéWE @zepi ne- 4- car boxyl at e

I nt er medi & MR (DMID-o8 460MWH2): B@B3n® TH)V&Eo (4) 1MBE bk ey @hhay;isdsy-(42nl)
4.94 (m, 2H); 4.53 (m, 1H); 4.15 (major rotomer, d, 1H); 4.09 (minor rotomer, d,);
3.89 (t, 1H); 3.69 (s, 1H); 3.60 (s, 2H); 3.12 (d, 1H); 2.95 (dd, 1H); 2.88 (g, 1H); 2.83
(t, 1H); 2.61 (t, 1H); 2.22 (45, 2H); 1.99 (m, 1H); 1.64 (m, 1H); 1.53 (m, 1H); 1.33 (m,
20  1H); 1.22 (m, 1H).
Mass Spec: Calculated: 392.50; Found: 393.1 [M+H]"

Example 24
2-methoxy-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopentalcl[1,4]ldiazepinol6,7,1-ijl-
25 quinoline hydrochloride

To a solution of the compound of Example 23 (0.315g, 0.803mmol) in
methylene chloride (1.2mL) were added ftrifluoromethane sulfonic acid (0.497mL,
5.61mmol) and anisole (0.262mL, 2.41mmol) at room temperature. After 90 minutes
the reaction was complete. The reaction mixture was basified with 1N NaOH

30 (pH=12), and diluted with water and methylene chloride. The contents of the flask
were transferred to a separatory funnel, and extracted with methylene chioride (4x).
Then the combined organic layers were dried with magnesium sulfate, filtered and
concentrated to give the crude desired product. Further purification (10% ammonia
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and cooled to OC. Hunig's base (2.20n., 12.6mvol) and ben Egtmor mat e
(1.32m., 9.26nmmmol) were then added, and the reaction mxt rmed to
room teMyRPHIURY. After a 4 hour period, the contents ofP€T(§S¢3/1é§4<7 wer e
transferred to a 25 separatory funnel and extracted with nethyl ene chloride
(3x). The conbined organic extracts were washed with saturated sodi um

bi carbonate (1x) and brine (Ix), and then dried with magnesi um sul f at e,
filtered; r t acet at e,
then 1 1 (EVLRAPRFL MERye S Figlizd SRE0GDr gy SIEIEA: 0% . 30
"H NWVR (Eﬁmjadﬂhe wee theiz)dlsselvedas diethyisedper, e\r@oa(%M spliutian ofllﬂ)dfog}mn . 64
(d, s Y/ (s, 1H)
3 59 (s rd% né%?hy aﬂ)ei(%qgﬁfgagd%gb Agéf)gtﬂ'rl foréU%ut g’:_%ﬁlrg Lﬁ%\g 312, 37
Found: 31r8&<1lpllat&p§]a$fllter¢d td 8OSH rte gellowdolid/ 091250 PCT/ US03/ 12747 Exanpl e

101 SopthOVR (O ot Mieh 72 A5, A8 15 SR R AMES B! &bt on o

| nt er nedi B4 487015, 11H)6cvmmtw BHzN8HA Y HEr872 e, BH);03:33 BiyiIH); 36 (mdded

oom t eyt BEdra A e AERCPo it APk EPE BRSO, R sq Bpon ) ™

trifl uorlﬁe) dﬁﬁt(hthgﬂh@B&he‘lH)m 284mi_JH1. 84mmol ) was added slowy. The

reaction ure r ot Aature gradually and held for
120 hour sMaﬁ Bfe: 1%5?%%e§2%’18n%hﬁ:§}’ng%g’bﬂﬁw@ﬁthe reacti on mixture was
adjusttoed to a pH of 12 with 1IN NaOH, and then water and nethyl ene chloride
were added, The.reaction m xture was then extracted wth nethyl ene

chl ori de pigrmedidte O i ned organic |ayers were washed with brine (1x),
dried w t@flﬁ@g@gﬂ@%ﬁgj@@-&H-f 4Jbbﬁicﬁﬁhz@ﬁ|deconcent rated. Further

fi t / et h t 75 tate,
Phen |15 101 T dAETERAyIetteet B o)leek oy et Ao e jHolTict (569
"H NE/RO(7 Db&rRodiazepittd2 BHiidre @.719330.0MmmdI)) Dropwi8 dver 1%n11ﬁute§w§§a@déﬁ44( 8 5 1
H) ma ot oner
(m not® r OlttBIHg}al&raln}meR)gin 9 null(/In}lHé&_QB’ %rnlsgt% én ]Ql? T%e 0@ gﬁlxtlzrlq)mas:g 12 (d,
1 H); 2. 9%edtedio kil for 8. %L(rﬂ andl thﬁn le?ccﬂﬁto oo tan)eratBreﬁﬂle(rﬁghtlAft&r 2.22
(45, 2H); 1&' hours( o sjfarmg matenal (NrQS seen The reacﬁgﬂ was I_c?uenéhed3 w{thn\/vater

15% sodium hydroxide and another portion of water. After the white precipitate was

filtered off, THF was removed from the filtrate. The contents of the flask were then
20 transferred to a separatory funnel using ethyl acetate and water, and extracted with
ethyl acetate (3x). The combined organic extracts were washed with brine (1x) and
then dried with magnesium sulfate, filtered and concentrated to give a yellow oil.
Further purification (15% ammonia 2M solution in ethanol/ethyl acetaté) yielded the
desired compound.
25 'H NMR (CDCl;, 400MHz): & 7.02 (t, J = 4, 8Hz, 1H); 6.54-6.41 (m, 2H); 3.82 (s,
2H); 3.09 (t, 2H); 3.02 (t, 2H); 1.72 (bs, 1H)
Mass Spec: Calculated = 166.1982; Found = 167.1 [M+H]"
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201 H; 1.22 (m 1 H. Mss Spec: Calcul ated: 392.50; Fou1néizocfii9 [ MtH] +
Exanpl e 24 2-methoxy-4,5,6,7,9,9a,1 0,1 2006
1,12, 12aVRe¥MIAocycl opent af cl f 1, 41di azepi nof 6, 7, 1-i 1| - PGIHENNEI4Tne
hydrochl ori de % To a sol ution of the conmpound of Exanple 23 (0.315g,
0.803mml ). in nethylene chloride (1.2n) were added trifl uoronethane
sulfonic acid (0.497nL, 5.61 mml) and anisole (0.262nm., 2.41 mmol) at

roomte ter 90 minutes the reaction was conplete. The reaction
mxturem@ﬁm ith 1IN NaOH 30 (pH=12), and diluted with water and

met hyl eneberizlyiod-flgro-1728, Sdetnatpmire-4 b1 4—beniddmbpmw4|=®rhmmé erred to a

onti ned or gantemsde {0 B80T, 2l Shak dBESVES OB FtPield! gt ang

concent r af18cbnilg ayidvteen leeoled ol €° dksHurig’ srBayéL(Ot?DTiﬁur #loémnmly afid betdybn (10%

anmon 034091250 P US03/ 12747 in. 2M sol uti on of
et hancﬁﬁl / e?rﬂ?fp%é'(?@ﬂ%ﬁgépb'l dNHOH s € PAde é‘lnﬁ &) €5 6F3CHON 7RHAUre THRS £ e
am ne waswaﬂmm td:l esmil t\esqtera\unél et&frarl3 @Ub% at @bd1 l@nﬁh‘famﬂeutheodfbrméntmbdr ogen
chloride jn

fi f 30 t ,
Che T ot PR R ke i3nbRleb 1S Y s e HiE WaShad Wi sl bam ™ 7
NI\/R ( DIVBCE)d&,cte@(l&tH\/ITlé)hyle&e%h?&ld(etlsit) 'ﬂn& Bortbifgd ofgadit lagers Wdre waisBed (d, J_:

7-4.15 (d, .1 . 4.07 (t, J=8 8Hz,. 9); 3.72. (s, 3
3 33 (d, F%“Wa&‘?ti% SE’%{'"‘ Qﬁﬁr%tesanenérw&,x 92?%’43"%‘5%*'3‘%«)“@‘2‘?%“36{“?‘1’5 1H),H)
2. 2451 1om ?Hﬁate Ill\t/g@d(md ddh]:éé?itrélte@@o gige the cidde ploFcﬁﬁt a&a yﬂegbbv;onwiﬁthémlol H) ;
1. - C: at ed: ; nd: . +
| nt er ETITdI %WE)C@“%‘- ?qsq%? rpeg'.yi ,%?%?%b?’@f’?a'hﬁ??gﬁ) I—‘f-'eiéjedjd Bé‘%ﬁgcﬂ%éé‘% d;lﬂ%Eedl'HE
(19. 1nL) mau@tdﬂ@dgr’eenan {4638k contai ni ng 8-fl uoro- 3, 4-di hydro- 1H 1, 4-
b di 10. 9 ). Dx | r 10 m nutes was
added 15 NI (GG D APk i 35t 240 S TE0 (4 ar 5B 046, B g (he
reaction zmy(wn@(d/\@ﬂ)hgaqu ;lg}q)) refr %ng.@r 5.5 hours, and then let cool to
roomtenperature overnj no starting material was seen.

e Br Mane Shect Leleitat: 2003 Epuic: 30T 1 IHHP

Example 25
benzyl 1-fluoro-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c][1,4]diazepinol6,7.1-ijl-
quinoline-5(4H)-carboxylate

20 To a solution of Intermediate 10 (0.75g, 2.5mmol) and methylene chloride
(12.5mL) were added dimethoxymethane (0.663mL, 74.9mmol) and cyclopentene
(0.439mL, 49.9mmol). The reaction mixture was cooled to 0°C and boron trifluoride
diethyl etherate (0.348mL, 2.75mmol) was added dropwise. The reaction mixture
was warmed to room temperature. After a 24 hour period, additional boron trifluoride

25 (0.73eq), dimethoxymethane (2eq) and cyclopentene (1.3eq) were added. After 48
hours, the pH of the reaction mixture was adjusted to a pH of 8 to 9 with 1N sodium
hydroxide. The contents of the flask were then transferred to a separatory funnel
and extracted with methylene chloride (3x). The combined extracts were washed
with brine (1x), dried with magnesium sulfate, filtered and concentrated to give a

30 yellow oil. Further purification (6% TEA/hexane) yielded 0.664g of desired product
(70%).

'H NMR (DMSO-ds, 400 MHz): & 7.39-7.26 (m, 5H); 6.97 (dt, 1H); 6.60 (i, 1H);
5.03 (g, 2H); 4.860 (m, 1H); 3.86 (d, 1H); 3.32 (d, 1H under water peak); 3.00 (d,
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15% sodi um hydr oxi de and anot her portion of water. After thf white
precipitate was filtered off, THE was renoved fromthe fil14 PGT 00BThe

cont ent s V9 030250 ask were then 20 transferred to a separ BEBHVHOFIMTel usi ng
ethyl acetate and water, and extracted with ethyl acetate (3x). The

conbi ned organic extracts were washed with brine (1x) and then dried with
magnesi um sul fate, filtered and concentrated to give a yellow oil. Further

puri fi cat gy agmo' | bt k.- € I hylgaac t i el ded the
desired c%lq ’o%%a_)f(a'ZS ' 3%%%%?@03%?”33&74@ {'tg,s 6{3?&)’3‘4?-%'{@: 1H) ;.
6. 54- 6. 411 1.9Hm, B8 .2&(t, 2MH); 3.09 (t, 2H); 3.02 (t, 2H); 1.72 (bs, 1
H) Mass : C = 82. = +1 [MHH + -46 1 3 OCT 2006
VO 03/ ogf@gés Sgg#ugé%}‘%gef’hééar"net]%r ﬁ%‘f’{r"g;%qﬂ"ﬁgﬁzyl 8-fluoro-1,2,3,
5-tetrahyd ro-4H1, 4- benzodi azepi ne- 4- car boxvl ate I ntermedi ate 9 (0.450g,
2. 7m‘r[#) ' | ved in nmethylene chloride (13.5nL) and then cooled to
00 C unﬁgm (0.707mL, 4.06mmol) and benzyl 5 chlorofornmate
(0. 386nL, 1-Audmrh5 b, A 6a, 1add el®, tRaddddabydreayctdpentalt]i (Aldiazems[6VariRRd t o room
t enper at ur e, IAfterr?é l50. ays at roomtenperature, the contents of the flask
wer e tran%@%&%‘ &par at ory funnel, and washed with water (1x) and
extracted w t hThetdophmueadc bf oExateplé 325 . (0%0gc artzmedl) owgandissdhwderis wer e
washed w.t aturat ed sogdi icarbonate and. brine  ( ach nd dried
 th magnEenihe PR O LiRlerthahing Bl ada O B cbfinel e
produtd asndaniedle ¢300ML, Edniniudy werneladdid aataocom tdr@fratatd)y Afterch b dbarshexane +
1% TEA) vyj.el ded. 0. 4600 of .the desir.e roduct. as r i, 9. 'H NWR
(D02 4158 fihey Re 5ol mdlfp §EF ndfited B 8M(er 815 it BNkl it < (7
(s, 2H); sdutih Wak stitdd fo8 200miadtes2H)he cnfenty of, thflask dMerdVviasssf&Gpatto a
Cal cul ated: 300.33: Found:, 3Q1.1.1 Mt I 5 .benzyl . .
Tt uor o- gepprgoy Tons 298 Brvddlgs wih Mihlens A EREpRy T orbined organic
, 41di azepéextofcts Wefe idridd wjthu magnesiuin sulfate - fitefed Hhd caonbentvdted.e RthEe a
sol utjon of .1 nter iate 10 . 50, .. 2. l,)..and t hyl en ori de
(12" BlrsP e Pt el RS SRR e A B ent ene
desired free amine product as a yellow oil (67%). The free amine product (0.1514g,
0.61mmol) was dissolved in diethyl ether, and then HCI in 2M solution of diethyl

ether was added. The mixture was stirred for 30 minutes and a pale yellow solid
was filtered off. '

20 'H NMR (CDCl5; 400 MHz): & 10.09 (bs); 9.21 (bs); 7.12 (t, 1H); 6.62 (t, 1H);
4.26(d, 1H); 4.14(t, 1H), 3.42(s, 3H); 3.27(d, 1H); 3.03-2.91(m, 2H); 2.8 (t, 1H);
2.35(m, 1H); 2.15(d, 1H); 2.01(m, 1H); 1.75-1.56 (m, 2H); 1.28 (t, 2H)

Mass Spec: Calculated: 246.33; Found: 247.1 [M+H]"

25 Example 27
benzyl 1-fluoro-6,7,9,9a,10,11,12,13,14,14a-decahydrocycloheptalci[1.4]
diazepino[6,7,1-iflquinoline-5(4H)-carboxylate
To a solution containing Intermediate 10 (0.75g, 2.5mmol) in methylene
chioride (12.6mL) were added dimethoxymethane (0.663mL, 74.9mmol) and

30 cycloheptene (0.583mL, 49.9mmol). The reaction mixture was cooled to 0°C and
boron trifluoride diethyl etherate (0.348mL, 2.75mmol) was added dropwise. The
reaction mixture was warmed to room temperature and after 24 hours, an additional

amount of boron trifluoride (0.73eq), dimethoxymethane (2eq) and cyclopentene
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(0.439nL, 49.9mmol). The reaction m xture was cooled to 0C and bor on
trifluoride diethyl etherate (0.348nL, 2.75mmol) was addeldd #CEpiW&e. The
reacti on W@ Q11250 was warnmed to room tenperature. After aPQHUB@M274eri od,
additional boron trifluoride 25 (0.73eq), dinethoxynethane (2eq) and

cycl opentene (1.3eq) were added. After 48 hours, the pH of the reaction
m xture was adjusted to a pHof 8 to 9 with 1 N sodium hydroxide. The

cont ent s 1 JeRF bk aaliede et BEol/s2ARIhLALhioRaS SRAALENY, LHORBln 20

extracted wth ){_bene c ori
wi th bri neto(briog, th@lrﬁ af W reamghwturm to faPe, THe Corderds ol dasiceerer at ed t o

ot Geai rod Eisictéadtola sdrbf 1R i isatib (il Ml RREABIGY SO athe)- OoS
6.97 (dt, cpq)blnqgi g@trqqts v ; waghed 3withy briped) (1x) . died( with Inagnesranﬂgul(aje,é;;)
3.32 : gy

Dot Uy s 2@%'%%%@?%)35" o 9‘%'0%80"( t':“%%'f?&’L ptigfcso 'ﬁr\\&’ Tﬁ@“e? ﬂ%

1H); 1.96 Yeldad ¢z gotadlesarﬁsi prczdmay(m%)s? (m 1 H; 1.28 (t, 2H). lvass Spec

?Lfﬂgfgeg%ﬁg%@%o H@”‘i"”i’%?lﬁ g%’&rg mgﬁti%’@ f1Hi Efc’l:’ @rzepl nof

6,7, 1-1 ] 1-J=ifi, ridl)i rﬁe031§qu2ﬂjhl4)52cﬂm Tllhk) ci2ep (1 Miel); 0 8. 85 mpl 19); 2543 &, 2600,

0. 92mm|) d yl 1,41 met hane
sul fonic alyc@% %ﬁ%%&é@ %B%fr@ﬁ%} ?@fgﬂigkﬁ ?Chg-ﬂé' 1("46) 3{;%%{‘ I'ii 7LH3I( wer e
added 1@t raHmitEngbertd)t urt-1Af(treHE. S.1RGLINR); 088 (@HH)f the reaction mxture
was adj ust p, d the solution was stirred
for 20 m nlﬁl;% p‘%h 5'%'&#?% 210§f5‘Q" E%“']dr am transferred to a separatory
funnel and extracted with nethylene chloride (3x). The conbi ned organic
extracts qu d wth magnesium sul fate, filtered and concentrated.

Furt her 1%’?—££§atl on (15% amonia in 2M sol uti on ethanol /ethyl acetate)

gave 0. 151%fumé-4t9)e.7 9ie510.24,1Pr18e 4amiandpeAdEdcyashabtiel | AWiRkbing67% . The
free algl Br of uct (0.1514 0 61 mol ) was di ssolved 1 n direthyl ether,
n

and th l lo €di ethyl ether was added. The mixture was
stirred for 30 Td meblegoraschtainpalthe ¥embewMdssT Exdmpiss7 {0818, 8F5a{rhol) in

methylene chloride (1.15mL) were added trifluoromethane sulfonic acid (0.470mL,
5.3mmol) and anisole (0.247mL, 2.27mmol) at room temperature. After 4.5 hours,

1N NaOH was added in an amount sufficient to bring the pH of the reaction mixture
20  to basic. The contents of the flask were transferred to a separatory funnel and
extracted with methylene chloride (3x). The combined organic extracts were dried
with magnesium sulfate, filtered and concentrated to give crude product. Further
purification (15% ammonia in 2M solution of ethanol/ethyl acetate) gave 0.1335 g of
free amine product (64%). The free amine (0.1335g, 0.49mmol) was dissolved in
25  diethyl ether, and then HCI in 2M solution of diethyl ether (0.245mL, 0.49mmol) was
added. This mixture was stirred for 30 minutes and the yellow solid was filtered.
'H NMR (DMSO-ds, 400 MHz): & 9.22 (bs); 7.18 (t, 1H); 6.67 (t, 1H); 4.10 (d, 1H);
4.01 (d, 1H); 3.34(m, 2H); 3.14 (m, 3H); 2.95 (d, 2H); 2.80 (t, 1H); 1.93(m, 2H);
1.82(t, 1H); 1.78 (m, 2H); 1.43(m, 4H); 1.16(m, 1H); 0.95(q, 1H)
30 Mass Spec: Calculated: 274.38; Found: 275.1 [M+H]" .
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20 "H NWR (CDC13, 400 MHz): S 10.09 (bs); 9.21 (bs); 7.12 (t, 1H); 6.62 (t,
1H); 4.26(d, 1 H); 4.14(t, 1 H); 3.42(s, 3H,; 3.27(d, 1 R—I)30f8TG®62 91(m
2H); 2.8WQ03/@1pH0: 2. 35(m 1 H); 2.15(d, 1 H); 2.01(m 1PEN/USW/I2E47]. 56 (m
2H); 1.28 (t, 2H) Mass Spec: Cal cul ated: 246.33; Found: 247.1 [ MtH + 25
Exanpl e 27 benzyl

1-fluoro-6,7,9,9a,10.11,12, 13, 14, 14a- decahydrocycl oheptafclf 1,41 d

I azepi nof ﬁg@@%ﬁ%w nol i ne-5(4H) - car boxyl ate To a sol ution containing

I nt er medi g, 2 Smml) |n rret hyl ene chloride (12.5nL) were added
di met hoxy gtriiliaoronmed it 24ePINhept ene (0. 583nl,

49. 9mmmol ) . TheT'be? édé@@%b%%”(f@u%ﬁe%@@-dw Rf1 AR Q&Ez%ﬂ:a&éphﬁé peLi de

di et hyl etherate adde dr opw se. reacti on
m xt ure wddnea(inggl 6.ommmdmin é'hﬁe(‘dm)eatam?"aﬂ@@m@mfﬁdm?s ad@ﬁff’ dtére i onal

anmount . of 7 t h
cycl opgnt Sﬁgﬁ'g‘mﬂé{yﬁ %&@r@ﬁ%ag% % f%%&ig?gﬁé%u%e(ltggﬁbdlﬁ?d\gga) was
aﬁdedH A]t tcewpl@&dadhesread:tl‘dnswdss tneategddioosidde dier sddd baursn adgiti liiumt o bring
the pH o e e t f f
tr anef er r 10BYE TGEREF LB WS AeBe (1o By oR By RenBel; ARE SRy e
(3x). Thethe ﬁﬁ&tlmml)&?ﬁm e?jovmirte oras aedi thmntquebcmedewch water,dr5% tla@iH, h
magnesi um s a ere %t t 9 e{% % g H?anhé
Furt her pl?lana\n %{fqltma ﬁ' it 'f‘g ﬁqﬁ %ﬁ%) ‘5F ééi d d 6
% . H‘ONNRnﬂjQﬁﬂ)adébate‘}% MIiZénths?erg@vgi f&sn thg filGade; TEBIBQESLFtZTgrseoﬂctg/ra%UCELI-i; .
20? {Lio b b gy ot e e gt
(1t H; 1H)1 9 uitht wat%H)(3x),1dBéd (Nmth mddhegid)r sdjfa'iél fgteredllai)ld chnéehirdted torgivelk) ; 1.17
Exanpl e Zg’eﬁo"i’ I%’B‘f‘ ol—%”rg‘eé 'S%Q"l@gjzcgﬁ% iri%?/l Wit oP%tha%gl?etﬁyl[ Ve
ﬁadgggﬁfg%ﬁgﬁé{j{wgm gloffdés%kjchrmp(ar?%) 15 [6,7,1-illguinoline o

aj nin
0, 75mig1 ) MM ALOMRRS BTats (11 )ﬁ%?@giﬁﬁﬂd@ﬁ T et e

sul foni ¢ aco (H) 14508000 (s 52131B0I0) (da0€ 4n 2Bl);e3.09 (R4 IaUHz28RZ AA)| ¥.56t room
t enper at ur(g.s m)t er 4.5 hours,

Mass Spec: Calculated: 216.20; Found: 217.0 [M+H]"

20 Intermediate 12
benzyl 8-(trifluoromethyl)-1,2,3,5-tetrahydro-4H-1,4-benzodiazepine-4-carboxylate

Intermediate 11 (0.818g, 3.78mmol) was dissolved in methylene chloride

(19mL) and then cooled to 0° C. Hunig’s Base (0.989mL, 5.68mmol) and benzyl

chloroformate (0.594mL., 4.16mmol) were then added and the reaction mixture was

25 warmed to room temperature. After 90 minutes, the reaction was completed. The

contents of the flask were transferred to a separatory funnel, and water was added.

The aqueous layer was extracted with methylene chloride (3x), and the combined

organic layers were washed with saturated sodium bicarbonate (1x) and brine (1x).

The organic layer was then dried with magnesium sulfate, filtered and concentrated

30 to give a brown oil. Further purification (Methylene chloride) yielded 0.697g of
desired product (63%).
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1 N NaOH was added in an anmount sufficient to bring the pH ﬁ’ .],h@%reactlon
m xture 20 to basic. The contents of the flask were transfe 8

separ at o0 P3PHEI0 and extracted with nethyl ene chl ori de PEKYSO3MR#Tconbi ned
organi c extracts were dried wth nagnesiumsulfate, filtered and
concentrated to give crude product. Further purification (15% amonia in
2M sol ution of ethanol/ethyl acetate) gave 0.1335 g of free am ne product

(64%9 . T 3 495rth30 d vgds i disedehy!

et her, 2@" M{@f(%f; 6%1—}23 ?3’5’153% o] d?)é%‘@ﬁ%?%g%%ids jﬁ%'éaﬁ 0. 49mmol ) was
added. Thiss rmajor rotomev)a s. st (5 miadr fotema), tetahdtie4.4ard, 2 39@(3%@1“5@13% was
filtered. 'I}A}INR(DMSOdG, 400 MHz): S 9.22 (bs); 7.18 (t, 1 H); 6.67 (t, 1
H; 4.10 & "H; 4.01 (d, 1 H; 3.34(m 2H); 3.14 (m 3H); 2.95 (d, 2H);
2.80 (t, Nﬂak&Spéc%ﬁlmlat&ﬁb%o.m;&?ﬁ@md: 360 IMEHES (m 2H); 1.43(m 4H);

1. 16(:2 0.95(q, 1H) 30 Mass Spec: Calcul ated: 274.38; Found: 275.1

[ MtH| 49 1 3 OCT 2006 WD 03/091250 PCT/US03/12747 Internediate 11
8-(triflupkampld2d )-2 3 4 5-tetrahvdro-1H 1, 4-benzodi azepi ne To a sol ution

of 8- (trl'r uor onet hyI) 3 4- dldr- 1,,4- b zod| az 2- di one (1. 5q,
6.1 mol ) bengyirlsrifluorome 3 g8 1Dl ' Cltm 5 al uni num

hydride i giaJ&find[8 GH-i &ﬁalméLB 4RY.€4rbd |nut es. Once the addi tl on vas
conpl et ed, e reaction was heated to 68 24 hour
lithium al um RAn?h§viicle cPAAMINE Wi%m?ﬁ%agﬁ ?ji2(8§9 ®e9 SFPVE {d ﬁﬁnut es.

After 3 hﬁ\‘é’iﬁylenet aﬂoﬂ‘&a@ﬁmgmm@ddea diRsthoRprhetiahe (0@8mand 3trhmi) guénched
wth vvater nadl i onal , portion o ter filtering

of f the gﬁwow%]epﬁot?éﬂéﬂaﬁtﬁmm@ fAigroed (MRS | th368?§P8 m'fdﬁée ¥8Pvent was

removed fram LNged id 6@5& b&'&ﬁ iR | dighy Qthelaiee®. 199he;n1r59dnrﬁaaned in
ethyl acetate and transferred to a separatory funnel W th water

(3x), dri edded dropmiagnesften?4 hoyrat e rﬁ?‘l’tt‘)@r"&éﬁf 5‘?1’8"'8%%’25&"?%%@3%%%?% a
yel | ow SOltpkld? f FOARANGR NSO f 'Tﬁétcbﬁt@n(s]orf%@mé*rel tranéMdredlto i sybatb*tory

et hanol / e acetate é yield 918hl %f desi redcgmgI P(g ox Q%W %5 H NWVR
(CDAl 36 4®am|e|t)andaexkram d(with meﬂzw%\e ghlpride @Bx)3 (e 8 Y97 (s, 1
H;  4.04 (Rfed %vnthbbnn% Q), [Fied Aith: mag rﬂé@uﬁwﬁj sulfte Hitered bid c&nd&étréﬂm td= 4Hz,
FmH] EH) ylleld5'fls'1e cruc?e product. '\%rtﬁer L?un(f‘catlon ﬁu1l ﬁtx%gle/mejtﬁylgné chl&r%ﬁjyle%% 0

0.3669 of the desired material (60%).

'H NMR (DMSO-ds, 400MHz): & 7.33-7.07 (tsdt, 8H); 5.04 (d split, 2H); 4.61 (2d,

20  1H); 4.52-4.44 (sds, 1H); 3.87 (b2d, 1H); 3.55 (m, 1H); 3.36 (m, 1H); 3.18 (s, 2H);

3.01 (m, 1H); 2.83 (g, 1H); 2.22 (bt, 1H); 2.12 (m, 1H); 1.90 (m, 1H); 1.70 (m, 1H);

1.60 (m, 1H); 1.47 (m, 1H); 1.36 (m, 1H); 1.24 (s, 1H).

Mass Spec: Calcula;ced: 430.47; Found: 431.1 [M+H]"

25 Example 30

[6.7.1-ilquinoline hydrochloride
To a solution containing the compound of example 29 (0.345g, .80mmol)

dissolved in methylene chloride (1.2mL) were added frifluoromethane sulfonic acid
30 (0.496mL, 5.6mmol) and anisole (0.261mL, 2.4mmol) at room temperature.

After 1 hour, the reaction was completed and the reaction mixture was basified to a

pH of 12 with 1N NaOH. Water and methylene chloride were added and the reaction

mixture was stirred for 45 minutes. The contents of the flask were transferred to a
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20 Internedi ate 12 benzyl 8-(trifluoromethvl)-1 2 3 1.3 0CT fms
5-tetrahvdro-4H 1, 4- benzodi azepi ne-4-carboxylate Internmediate 11 (0.818g,
3. 78mol WQAH0HRYsol ved in net hyl ene chloride (19m.) andP€RERI¥EHTed to O
C. Hunig' s Base (0.989n, 5.68mvl) and benzyl chloroformate (0.594n,

- 4.16mmol ) were then added and the reaction mxture was 25 warnmed to room
tenperature. After 90 mnutes, the reaction was conpleted. The contents of

he fl ask added.
the Tl asks¥edratohyf ﬁi}ﬁtfeﬁrérﬁdthﬁoacﬂie%QQ%)%trQﬁéfs Ek't?élﬁ%ﬂ 8@?3‘@&?%@(99 Vt\%ﬁ)gatghg

The aqueous I%er was extracted with netqul_ene chlo _
conbi ned (BPgdhecamiirgdorganie layesnhwarafiad with megnesiumsyifate fiterad Bodat e ( 1x)

and bri ne cédoshtrateits gieddbe oh.affﬁ%,ﬁh&eﬁuﬁge%rp@P%%ﬁ%%ﬁiﬁgﬁgﬂfsﬂl#ﬂ@n%f! fate,

filtered and concentrated 30 to 8|vea rown oi[. Furt purification

( Met hyl en&th@RPEhyE pestate) yislded. @99€0 of thegtres aating pensiuct (80529) The feel 3 OCT
2006 H0 GR{R912R0 yRATAMSASLIR dhverdd W (DR FocABMY Tt 6 m 5H);
7.23, 7.13, 6. 98 (d d,"s: 3H t%bt?’%{?); %6{_(3,%ﬁgr rojtg'rrerp)ﬁ,e?’ghé4 (s,
m nor r ot 6ABPYUNG Wiag| dissqived insdiedny! eter, BCY T «d2M2sglution, podietryt etfmi) . Mass
Spec: Cal galbahedo ghniingls wasOsdidd, 3 thikdlre i 28 Y

1-(trifl ug(?orr_et hyi)-6 7)_4?9Na§a 10 ll%fpfé%foct é%;;é‘ﬁg@@ g'geﬁtlrg?é(}lz'fthe4l-

di azepi nofesulting yellow aresipitateavasy filteyecceff towive 8.1183amofihe desitsdproduntt ai ni ng.

I nt er medi L )5 4l | e 1 hglaemg | 0% (7nm)
wer e addeaﬁg\!%t(ﬁgf%? #gﬁe 0.83§'?§?8’4¥§ﬂrﬁ%p)mhﬁaﬁédyjcl opér11 erfe')él% ngSMrL,
2. 85nh®| ) 2HD); 3-8 (dtt &) ScHe-re (mt #); Btz (2doaHiri 2@ai(te1 .21t (e 2H)pbbad to 0C
and boron trif. i N erate (0.199n, 1.57mmol) was added

dr opwi se. (&\Afﬁlg’fq%z(ﬂrguzﬁigg'%ém’?e@di on was conplete and was basified to a
pH of 10 Mass Sped: NealbylatFthc296 A% Enursd: @O7HHM+Hask were transferred to a
separatory 15 funnel and extracted with nethylene chloride (3x). The

conbi ned extracts were washed with brine (1x), dried with nagnesium

sul f at e, Intetmedidteatdl concentrated to vyield the crude product. Further

pur i i eat bap (L b JRARNES TRl BN RRR, W) Phirde) b abfigd O 3660 of the desired

To a solution of 8-fluoro-7-methoxy-3,4-dihydro-1H-1,4-benzodiazepine-2,5-
dione (5.1g, 227mmol) dissolved in THF (39.8mL) was added lithium aluminum
hydride (1M solution in THF, 102.4mL, 102.4mmol) dropwise. The reaction mixture
was heated to reflux. After 26 hours, an additional eqUivalent of lithium aluminum

20  hydride in THF (22.7mmol) was added. At 30 hours, the reaction was quenched with
water, 15% NaOH and an additional portion of water. The precipitate was filtered
and washed with ethyl acetate. THF was removed from the filtrate, and then ethyl
acetate and water were added to the flask. All the contents in the flask were
transferred to the separatory funnel and extracted with ethyl acetate (3x). The

25 combined organic layers were then washed with brine (1x), dried with magnesium
sulfate, filtered and concentrated to give a brown oil. Further purification (15%
ammonia in 2M solution of ethanol/ethyl acetate) yielded the desired product.

'H NMR (DMSO-ds, 400MHz): 5 6.82 (d, J= 8Hz, 1H); 6.65 (d, 1H, J= 12Hz, 1H); 5.2
(bs, 1H); 3.68 (s, 3H); 3.58 (s, 2H); 2.80 (dt, J= 4Hz, 2H); 2.74 (dt, J= 4Hz, 2H)
30
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"H NVR (DVSO-d6, 400MHz): 8 7.33-7.07 (tsdt, 8H); 5.04 (d ?glsdc%r &E) 4.61
(2d, 20 11-1); 4.52-4.44 (sds, 11-1); 3.87 (b2d, 11-1); 3. m2 1-1);
3.36 (m VQP3/093238 (s, 2H); 3.01 (m 1 H; 2.83 (g, 1 HPCDUSGBB/RKI, 1 H);
2.12 (m 1 H; 1.90(m 1 H; 1.70(m 1 H; 1.60(m 1 H; 1.47 (m 1 H);
1.36 (m 1 H; 1.24 (s, 1 H. Mass Spec: Calcul ated: 430.47; Found: 431.1

[ MHH + 25 Exanple 30 | -(trifluoronmethyl)-4 56 7 9,9a 10 11 12

12a- decah R ntafcl fl,41di azepino- f6 7 1-i/l guinoline hydrochloride
To a sol Ml ng the conpound of exanple 29 (0.345g, .80mmmol)

di ssol vedbénzyin®fltarbehe 2 i3 S-teitrefhny chepdaizedin tet hane

ok Fhytino- 111 ebepdareg )
room t enper at ur €. %Lm)g? Wﬁmég@(éﬁ%@S%geégﬂéﬁé{%ngﬁaégﬁ% 3 egzzt i on

m xt ure wWaS.6oals)i Bnédhém @oledHwith 4r? ive thatil tdl 080OH. HuMiy'sr Based (Tr86imy| ene

chl ori de e added,and the reactio 1 Xt W was,. stirredq,for 45, nm nutes.
e cont o gl Bha HenaOfaioiS et ds OBty 4 Sty Shor” §ous b afe D

03/ 091258re@6¥fcf1rU36i3M]2Me75 Sr«eawnﬁmeaéI 08 y?émnmh%eranda tafter gtqueadtﬁtidna%/%rervas
extracted w th, net e ch] ori de, 4x). T cogbi ned, or gapi.c .| ayers were
o et e A 8 Houd thS redtion WA srrpieted o BRGNP M8k, 4T T |

oi l. Fu;tfn@mslfﬁd gi ?gébmtomﬁﬁm?nmmghéu with gﬁteut(ix)g Te grcﬁleb?ﬂwyé:; Et hyl
acetate | e . A 0 e ree, a e odauct. 9 . . e ree am ne
oot then Wik sxtgege v bt custan B G, ien Fbintd aidanid ity Ser
cohnpomm?owagneﬂ \aigoié%mduu;s eo@liJmtmodrb?dni]px) bl rt{'riw‘n\e @13 Mriealviithi rﬁﬁ%ﬁdf@hﬁ‘i gg hyl

et her . O a ed. t t Xt ur stirr or

e o ilEte i T et REaEe 1 Give Y iflow, ACaT Y Bha Yerted Gt 0. 10324
of the deFurten gurifidatiin. (65135NNBx4rieVEhd Giceti®Milzifled 3.8 g36F 4delidr séitt, 1 H);
7.23 (d, (]7:%3)Hz, 1 H; 4.24 (q, 10 2H); 3.52 (dt, 1 H; 3.31-3.20 (m 4H);
3.12 (2d, B ; 2.85 (t, 1 H; 2.21 (m 2H); 1.92 (m 1 H; 1.67 (m 2H);
1.45 (m FHINMREBMSIPEE 40081HAY 76T (R,98H)336.8B@TBI (2R AR)1 4.66-( 8, +1H);

| nt di at 3.15 8-f - 7- et - : - -1

i1 T enad i@y dss: 2H 42 Rora 70 15, 115 SSBIE IS 808 (os, 21

8- f | uor o- Kra8BiSpRsY Chichtaed1 B30 361Fbdndd 3BeAZMEHEZEPi ne- 2, 5- dione (5. 19,
227mmo1l) dissolved in THE (39.8nL) was added [ithium alum num

sul fonic acid "‘?equia?

Example 31
benzyl 1-fluoro-2-methoxy-6,7,9.9a,10,11,12,12a-octahydrocyclopentafcl[1,4]-

20  diazepino}6,7,1-ilquinoline-5{(4H)-carboxylate

To a solution containing Intermediate 14 (0.600g, 1.81mmol) dissolved in
methylene chioride (SmL) were added dimethoxymethane (0.482mL, 5.45mmol) and
cyclopentene (0.319mL, 3.63mmol) at room temperature. The reaction mixture was
cooled to 0° C, and boron trifluoride diethyl etherate (0.253mL, 1.99mmol) was

25 added. At 24 hours, a second portion of dimethoxymethane (2eq), cyclopentene
(1.3eq) and boron trifluoride diethyl etherate (0.73 eq) were added. At 48 hours, a
third portion of dimethoxymethane (2.25eq), cyclopentene (1.5eq) and boron
trifluoride diethyl etherate (0.825eq) were added. After 72 hours, the reaction
mixture was basified with 1N NaOH. The contents of the flask were transferred to a

30 separatory funnel and extracted with methylene chloride (3x). The combined organic
layers were washed with brine (1x), dried with magnesium sulfate, filtered and
concentrated to give the desired product, 0.830g.
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hydride (1M solution in THF, 102.4nL, 102.4mmol) dropw se. '5h reaction

m xture was heated to reflux. After 26 hours, an addi t i onhl &:{uim | ent of
l'i thi um a¥YQR3/PA1A020 hydride in THE (22. 7nmol ) was added. PET/BOHBUHTs, t he
reacti on was quenched with water, 15% NaOH and an addi ti onal portion of
water. The precipitate was filtered and washed with ethyl acetate. THE was
renoved fromthe filtrate, and then ethyl acetate and water were added to

the flask: QL o f : f h
separ at or y MR KPRSERR, 300l 8 P20 30 PRE 0 5T LETE SH G UB E 71 ne
organi c | &ye’H),wed’ (d, HéD:; 4as Hedlh); BIBSe3.7Adt,g, 1k);, 3.d94309 (mn,t 2H)nB@ri i, um

sul fate, bHiht d,t ' i [ E e

purifi cat ?ﬁr)] %i%@b ﬂ-én)dmzr;?ﬁ%??hh%ﬂi%sgl%t(ﬁloﬁﬁ&?"é;('ﬁ'\g%ﬁ/ 2?'?1#&6&?53 e) yielded
the desired product. 'H NVR (DVSO d6, 400MHz): S 6.82 (d, J= 8Hz, 1 H);

6. 65 (g, Ebmplsag2Hz, 1 H,; 5.2 (bs, 1H); 3.68 (s, 3H); 3.58 (s, 2H);
2.80 (dt, =FeMPE2£o) . 2. 74 (dt, J= 4Hz, 2H) 30 -52 1' 3 OCT 2006 WO

03/ 091250 1HUBHISMBHRANHS.6] M3 08 1o di ait2et 2Zhdddeahvdrbeyclopentalc][1.4]diazepino-

8-fl uoro- 7z et xv-|.2 % S-tetrahydro-1 H 1-benzazepi ne-4-carboxyl ate

I nt er medi 7 ol VG0 ) was dissolved in nethylene chloride
(35.6nL) and t fena solatierd cotinirgnthiecedntiptund thiond Exartiplei I (0. &R ROEAMB/TL, 5
10. 7nmmol ) nzyl chl or of or nAat 02, 7. I re added, and the
reaction %%Eg'tig‘i 'Wé?&ﬂ%@??r@%r@oéﬁ'llr)e‘?‘r?)rgr%ﬁdﬁﬁ%@%ﬂ%e éﬂlg‘?"f‘f 8H€ were
conpl ébe. (ABOEML,16.82ramot) lemdramisold (MB18RSL, QOBhRGIEat rBom epeeittre. Kftdr| ask
were tra f%rge LAl atrator f unnel d\/va’saﬂer \git fer (I r. The,
aqueous | ﬁéor r ,\Xﬁ%reeqﬁo&%rﬁggaw Pﬁ'f%cf ﬂ??éﬁge@h‘ﬁﬁ?g‘j@ (Z%%Iyaal'ﬁ)n ré'ot i ned

gr gani ?I I )aga'ﬂtisn ms@_aéiged\mhddl_ MaOH. aﬂemumnglffithﬁﬁl?kaﬁegbmaﬁﬁrré&@ agnd
rine (Ix ried - with nmagnesi ym. sulfate filtere nd concentrated to
give a yelsfe%%atﬂrffuggeltaw e?&raatggdvétgirp%thﬁsp%wgﬁe 3¥hr e?or‘%l!??$?r83?'Fon

(65: 35 Hexamadts ket tricxtwitianeggngsieindadfate, Sltgredfand cpatdrmmtediol give €088 . ' H
NVR ( O de, 40 .S 727 5H): 6.88-6.73 (2d, 1 ; 6.66 (d, 1 H;
15 5 15 i otpefy PR g fedlioh (st boidhia Ry sSiyfiony b Etnaolghiv 3083y, a1y
2. 96 (bs, g2t 0.19Ma 8 fr&p ectineGadodudtatithtson3BEmA6impositietl (7 193 fiel).[ Whéfree Exanpl e
31 amine product (0.191g) was dissolved in ethyl acetate and a white solid was

precipitated out. After drying, 0.142g of the free amine product was obtained (53%).
The free amine (0.142g, 0.514mmol) was dissolved in diethyl ether and HCI in 2M
20. solution of diethyl ether (0.257mL, 0.514mmol) was added. The mixture was stirred
for 30 minutes, then the solid was filtered off.
'"H NMR (DMSO-ds, 400MHz): . 5 7.18 (d, 1H); 4.22 (d, 1H); 4.03 (d, 1H); 3.79 (s,
3H); 3.19 (d, 1H); 3.15-3.07 (m, 1H); 3.01 (m, 3H); 2.66 (t, 1H); 2.25 (m, 2H);
2.21-1.95 (m, 1H); 1.69-1.58 (m, 3H); 1.28 (m, 2H).
25 Mass Spec: Calculated: 276.35; Found: 277.1 [M+H]" .
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benzyl 1-fluoro-2-nethoxv-6,7,9,9a, 10, 11, 12, 12a- oct ahydr og ygl0 eqpef cl f
1,41- 20 diazepinof6,7,1-ijlguinoline- 5(4H) car boxyl ate To sol ution
cont ai ni YYOPHWRIedi ate 14 (0.600g, 1.81 mmol) dissol ved PET/UREYNF47ene
chloride (9nm) were added di met hoxymethane (0.482nl, 5.45mpi) and
cycl opentene (0.319n, 3.63mmopl) at roomtenperature. The reaction m xture
was cooled to 00 C, and boron trifluoride diethyl etherate (0.253m,
1. 99nmol )%ﬁeﬁdded At 24 hours, a sec](c)lnd po&tlgn 01;1 fll rrﬂ]hox%/met Bagg
(2eq), cy e (1.3eq) and boron trifluoride diethyl etherate (
Cytl opent anc- (1 8o “and hor 5.~ Coif Lot o di et hyl el her aTe (0 8350q) wat &
cycl open
aéded Af%(%e U%P = ture was basified with I N NaCH The
contents of thdofd essluhmrwntairamgsﬂrﬁerrmﬂlate w m&@mmwnyl)fdm;wwaﬁd
rashed u Tl B RETEGE Cais s ATl ubR e B LTS amolige”
concent r atcpdoheptayiev®.42denlq 88 3nadolp ab chont tenﬁheB&Oga Ths relaciofiwhs 206led \6/3\08 2
L5 P o g I Rl AR Bt . 25
3. 85- 3. 72 holirss.a $eddnd Bortin ?ofO&n(dtﬂox?H)athaaeQQeém cycbbnteRe 5(9 3@%{_‘) ith)EX
2.21-2.12 (m_ 2 anp
32 | -fl u&%@f‘zt"%f% eth§"5et%ef?{%(°9é &é Was ﬁ%éeﬂ Zék%e‘haaw{!?’o\%?#%‘éﬁt af ot 1
41 di azegl Pm M‘afédlwmh 1’9wMHIZH negh%gfoa@ntsobf dee Tiasia wepd Ltfrdrf[@’ﬁarfé@nfoahm ng g he
conmpoun rom 0 in ne | ene chl oride
(1 B0t wePEPra R i o AN PP OB G, 101 eSTaRiRsA O1SamB2mmo!
and ani SO|Iaaje(50w%ﬂ£IWa,sh8d Qratmbru)e E(ux)r Qmﬁdt\&ifﬁ)ﬂ{a@héélam Alits, fitdi@dlapg nore
trifluorongt hane sy | f oni tﬁ g (3 q added. After 8 hours, the

? gsnfqdmg IC

reacti on W% e&ggep BV ntents of the flask were

transferrég NMRQDI\/S@JGJ abomz)‘ mn@é (saadl) @@0 @ptwnl 6/\61! b, by ege1qpl ori de
(3x). ., The co r nesi um sul fate,

) B 4 B AEE AR 078 (LT AT ST Gt 0 by e 810t + on
(5% anmoniga, itRY; 2MM2s@, BH)0209 met RRNMY @, ), REETRLE); 1.88YE20); YUB @, of free

am ne pro pal | inmpurities (71 %yleld). The free anmine
pr oduct (g\iﬁgﬂ% 4}&??553%@61 \7%‘@ in ethyl acetate and a white solid was

Example 34
20 1-fluoro-2-methoxy-4,5.6.7,9,9a,10,11,12.1 |3,14,14a-dodecahydrocycloheptalci[1.4]-
diazepino[6,7,1-ilauinoline hydrochloride

To a solution containing the compound from example 33 (0.4g, 0.9mmol)
dissolved in methylene chloride (1.35) were added trifluoromethane sulfonic acid
(0.545mL, 6.16mmol) and anisole (0.287mL, 2.64mmol) at room temperature. After

25 5 hours, more trifluoromethane sulfonic acid (3.5eq) was added. After 8 hours, the
reaction was basified with 1N NaOH. The contents of the flask were transferred to a
separatory funnel and extracted with methylene chioride (3x). The combined organic
extracts were dried with magnesium sulfate, filtered and concentrated to give the
crude product. Further purification (15% ammonia in 2M solution of ethanol/ethyl

30 acetate) gave 0.172g of desired free amine product (65%). The free amine (0.172g,
0.565mmol) was dissolved in diethyl ether and HCl in 2M solution of diethyl ether
(0.282mL, 0.565mmol) was added. The mixture was stirred for 30 minutes after
which the solid was filtered off and air dried.
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precipitated out. After drying, 0.142g of the free am ne HrfﬁF?tQMFS
obtained (53%). The free am ne (0.142g, 0.514mvol) was di'ssolved in

di et hyl &YQ830HEYW HCl in 2M 20 sol ution of diethyl ether POT/BEBW2747
0.514mmol ) was added. The mixture was stirred for 30 mnutes, then the
solid was filtered off. '"H NVR (DMSO d6, 400MHz):. 8 7.18 (d, 1H); 4.22 (d,
| H; 4.03 (d, 1H); 3.79 (s, 3H); 3.19 (d, 1H); 3.15-3.07 (m 1H); 3.01

3H) ; ; - . : 8
51 1) g 1 e fpuiShas 208 s0s oof: S 8B KAY & MMy, Ag20 e L0,
-54 1 3 OEP3ZHaH)WO.328d,00H)2 501 9T /2630 3/06227.2 1 (MEREIpR.81%8 1bin 2ypR-1.93- -

41- ai acefnate, 1AL i T (e a2 AT T AT UG T

cont ai ni nég. M er nedi ate 14 (0.600g, 1.81nmmol) dissolved in 5 nethylene

chl origde .0 h t 482nm, 5.45mvol ) and
cycloﬁgptQﬁ%k%wgggiﬁﬁgﬂgg%gﬁﬁg*)Pé%ﬂﬁégﬁgﬁéﬁggrature. The reaction was
cooled to OC, and boron trifluoride diethyl etherate (0.253nL, 1.99mmvl)
was added. At 24 hours, a second portion of dinethoxynethane (2eq),

cycl opentene (1.3eq) and boron trifluoride diethyl etherate (0.73 eq) was
added. After 48 hours, the reaction 10 was basified with 1 N NaOH The
contents of the flask were transferred to a separatory funnel and
extracted with nethylene chloride (3x). The conbined organic |ayers were
washed with brine (Ix), dried with magnesiumsulfate, filtered and
concentrated to give the desired product, 0.861g. 'H NVR (DVSO ds, 400MHz):
8 7.38 (s, 4H); 6.80 (d, 1 H); 6.67 (d, 1 H;" 5 .71 (t, 1 H; 15 4.99 (q,
2H); 4.46 (d, 1 H); 4.12 (d, 1 H; 3.78 & 3,71 (d,s, 2H); 3.53 (s, 2H);
3.20-3.09 (m 1H); 2.82 (m 3H); 2.03 (m 1H); 1.89 (m 1H); 1.80 (d, 2H)
1.64 (t, 2H); 1.43 (m 4H); 1.12 (d, 1 H); 0.90 (g, 1 H. Exanple 34 20
1-fluoro-2-nethoxy-4,5,6,7,9,9a, 10, 1

1, 12,13, 14, 14a- dodecahydr ocycl oheptafcl f1 41- di azepinof6,7,1-i/l guinoline
hydrochl ori de To a sol ution containing the conmpound from exanple 33 (0. 4g,
0.9mmol ) dissolved in nethylene chloride (1.35) were added
trifluoromethane sulfonic acid
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(0.545nL, 6.16mmol) and anisole (0.287nL, 2.64muvol) at roo LRP ture.
After 25 5 hours, nore trifluoronethane sulfonic acid (3.5eq) wa dded.
After 8 NHRPEIIEHe reaction was basified with 1 N NaOH HHREUEGH2&Tt s of
the flask were transferred to a separatory funnel and extracted with
met hyl ene chloride (3x). The conbined organic extracts were dried with
magnesi um sul fate, filtered and concentrated to give the crude product.
Further purification (15% ammonia in 2M sol ution of ethanol/ethyl 30
acet at e) &&-&M& 172g of desired free am ne product (65%. The free am ne
(0.172g, 0.565mMmv1) was dissolved in diethyl ether and HCl in 2M sol ution
of di et hyh. @fd@fipound offzmiula Ibre6iHammaeutieallyatdeptabl@lsalt thiexeair e was stirred
for 30 mnutes after which the solid was filtered off and air dried. -55 1
3 OCT 2006 WD 03/091250 PCT/ US03/ 12747 rAH NVR (DVBO-d6, 400 MHz): 8 9.75
(bs); 8.88 (bs); 7.17 (d, 1 H); 4.R5(2d, 1?} 403(t 1 H; 3.32(d, 1
H; 3.15 (g, 2H); 305291(m3|—|)( t, 1 H; 2.02-1.93 (m 2H);
1.86 (s, 2H); 1.73 (bs, 1H); 1.5 4 (mj 4H); 1 24-1.13 (m 1H); 0.95
(g, 1 H 5 Mass Spec: Cal cul ated: 30% 4IN" Found: 305.2 [MtH + -56 1 3 OCT
200 WD 03/091250 PCT/ US03/ 12747 CK I\Q 1. A conpound of fornmula | or a
pharmaceutical ly acceptable salt they /JT’ RBRB R4 R 11 R2 N (/ N ~6 RL
5 wherein Rl is hydrogen, alkyl oR'l1 %0 6 carbon atons, al kanoyl of 2 to 6
carbon atons, or carboaryl al koxy of to 11 carbon atons;

5 i

wherein
R' is hydrogen, alkyl of 1 to 6 carbon atoms, alkanoy! of 2 to 6 carbon atoms, or
carboarylalkoxy of 7 to 11 carbon atoms;
R? and R® are each, independently, hydrogen, hydroxy, alkyl of 1-6 carbon atoms,
10 alkoxy of 1-6 carbon atoms, halogen, carboxamido, carboalkoxy of two to
six carbon atoms, perfluoroalkyl of 1-6 carbon atoms, cyano,
alkanesulfonamido of 1-6 carbon atoms, alkanesulfonyl of 1-6 carbon
atoms, alkanamido of 1-6 carbon atoms, amino, alkylamino of 1-6 carbon
atoms, dialkylamino of 1-6 carbon atoms per alkyl moiety, perfluoroalkoxy
15 ' of 1-6 carbon atoms, alkanoyloxy of 2 to 6 carbon atoms, alkanoyl! of 2 to 6
carbon atoms, aroyl of 6 to 8 carbon atoms, ary! of 5 to 7 carbon atoms, a
Cs to Cy3 alkylaryl group having 5 to 7 carbon atoms in the aryl moiety, a 5
to 7 membered heteroaryl group, or a 6 to 13 membered alkylheteroaryl
group having 5 to 7 members in the heteroaryl moiety, wherein any R or R®
20 substituent having an aryl or heteroaryl moiety may optionally be.
substituted on the aryl or heteroaryl moiety with 1 to 3 substituents
independently selected from a halogen atom, a C;-Cs alkyl group, or a Cs-
Cs alkoxy group;
R* and R® are, independently, hydrogen or alkyl of 1 to 6 carbon atoms, or R* and
25 R®, taken together with the carbons to which they are attached, form a
cyclic moiety selected from a cycloalkane of 4 to 8 carbon atoms,
cycloalkene of 4 to 8 carbon atoms, bridged bicyclic alkane of 5 to 10

carbon atoms, bridged bicyclic alkene of 5 to 10 carbon atoms, pyran or

-57-



R2 and R3 are each, independently, hydrogen, hydroxy, al k§I3 86T Lydg car bon
atons, 10 al koxy of 1-6 carbon atons, hal ogen, carboxam do, carzgoal koxy of
two to SYQROFBMBWN at ons, perfluoroal kyl of 1-6 carbon at BEEUSEYRMT,
al kanesul f onam do of 1-6 carbon atons, al kanesul fonyl of 1-6 carbon atons,
al kanam do of 1-6 carbon atons, am no, alkylam no of 1-6 carbon atons,

di al kyl am no of 1-6 carbon atons per al kyl noiety, perfluoroal koxy 15 of
1-6 carbon aton&hloﬁvrgﬁnpwhehxné)&u%rta@orﬁ |§8§Mllfbﬁ?ﬁed%mfb 86 of 1O 6
carbon atons, aro car bon atons carbon atons, a
C6 to C13 al kyl &M negrvdwpelném Alic maiety’ f@rmsiobv Rt end R rmaheptionglly hei ety, a
5 to 7 nenber ed,bgiGkaait 1 ¥ 9'4fbstifients fdk rﬂd%nfrsﬁgasét &4 rdhty haR gsrﬁéary'
group having 5 to 7 nenbers in th eteroar nolety, ereln an

20 substituent EMR)Cafrs &HY|grewp, mﬁ&&a@lkomr@w may optionally be.

substi & ut egs ituents
mdepe%den?l gﬁgg"g{ﬁ‘%%éhf?@ﬁ&%ﬁhﬁ%%hr@@%%ﬁ&gwghéé ﬁ%&t’;tlnséé?@%p or a Cl-
C6 al koxy Breolier2rRndnd R5 are, independently, hydrogen or alkyl of 1 to 6
car bon at Q%tte ;m% nte2ah gﬁonél%‘éﬂlet%ﬂﬁt her with the carbons to which
they are attac orma II|c nmoi ety sel ected froma cycl oal kane of 4
to 8 carbon atom; cycl oal kene of 4 to 8 carbon atons, bridged bicyclic

al kane of 55 topl 0 g Che | dee car bon
aykane of 55 topBnfSlRORBIAE ¢ PTELIGHCH' ool ol 8 corbon
whi ch1@ he hydrogen. f@dqmm eyaspt pesfiaarogikyyof dite éoparhpn atemsuptieny| erealigyxy oful f one,
wherein the, Q%Ld&'% ty "formed by R4 and R5 nay optionally be

substitute substituents i ndependently selected from a hal ogen
atom a Cl-C6 al kyl group, or a Cl-C6 al koxy group; 5 R6 and R7 are each,

i ndependent |y, shyshoar ézfcoﬁiwlgo@%‘nﬂfa & CiafRLAk g HKeang RS L @ 2; and

a dotted l'ine represents an optiona ound accordlng
to C ai m togsthere @lengRwitla ribie R&rbard efasnti dat which dhey ate® aﬂ?d'ﬂeﬁgetn foval agen

Ccyanoqg peE{f&IleEé?%l d¥dycRbikdnd Mot HRY's RLBBE atdthE WHer@bn@bkve fthe L O 3

carbon at ons
carbon atoms are optionally substituted by alkyl of 1 to 4 carbon atoms.

4, A compound according to Claim 1 or Claim 2 wherein R* and R® are taken
together, along with the carbon atoms to which they are attached, to form a
20 cycloalkane moiety of 5 to 7 carbon atoms.

5. A compound according to any one of Claims 1 to 4 wherein at least one of
R', R® and R’ is hydrogen.

25 6. A compound according to any one of Claims 1 to 5 wherein R, R® and R” are
all hydrogen.
7. A compound according to any one of Claims 1 to 6 wherein n is 1.

30 8. A compound according to Claim 1 wherein R? and R® are independently

selected from hydrogen, halo, trifluoromethyl, phenyl or alkoxy of 1 to 3 carbon
atoms; R', R® and R’ are each hydrogen; n is 1; and R* and R®, taken together with
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3. A compound according to CCaim1 or Claim2 wherein R4 aqgcﬁixr t aken
together, along wth the carbon atons to which they are att d,"To forma
15 cycl odYQAaHe130 cycl oal kene noiety of 5 to 8 carbon at oRET/U§#ER&70ne or
nore of the carbon atons are optionally substituted by alkyl of 1 to 4
carbon atons. 4. A conpound according to Caiml or Caim2 wherein R4 and
R5 are taken together, along with the carbon atons to which they are

o ached 0 R dond oGO ALY Gy o WPERR AR °,

conpound according to any one O el n at n R1,
R6 and R7 cygomgpianggen. 25 6. A conpound according to any one of Clains 1 to
5 wherein Rl, R6 and R7 are all hydrogen. 7. A conpound according to any
one of Clains | to 6 wherein nis 1. 30 8. A conpound according to Caiml
wher ei n R2- and ARPrapaindrigepidindda Olajm swhiek iseahef ofdine fojldwiogen, hal o,

triflugronethyl [ : . and R7
are eagh hydr O&%?ﬁ?}?@@,;ﬁ1,g%§9éﬁjeg%ryd%:?c|§ gﬁ@éfgﬁg’éﬁﬁémﬁ‘l"j:% 1 3 CCT
2006 WO @8nO#NRR50 PCT/ US03/ 12747 the carbon atons to which they are
attached, form-y D r . A conpound
according to ngqrgnh% ﬁﬁﬁw?gq%ﬁgq%ﬁ%ﬁ %@@qrggﬁkg?ﬁ%&ﬁq%]d'gzepmo'
4,5, 6, 7, 9[®3,11ifquincling hydepchletdeydr ocycl opent a[ ¢] [ 1, 4] di azepi no[ 6, 7, 1-u] -
qgui nol i ne; g . } . .
2-brono-4,5, 6, % %1'058,41%?{1%’%32?%}}{-1 agggﬁga?fgygﬁqyg'ggﬁqtgqcﬁ 'fqlfj,@ﬁea‘ngiepi no-
[ 6, 7, 10#] {aV rollguieolingddisichloridele
2-chloro-4,5, 6,/ : ' - 2 n ] 4] di azepi no- 10
(6. 7, 1- Naui nol PR Ias S Son a1 A R E HRER R qdadding
ﬁZa12ah|de&@gaﬂdﬂ@d&@n@mdmhbmeﬁ, 4] di azepi no- [6,7,1-ij]quinoline
ydrochl ori de; o_ g i i .
2- met hoxy-4, 5, t‘;z ) n;et&o 6%4f06%%9f21 ,0112131-?6?a%aaﬂ?/%?rhgg?g}'%%oeema&f]{:ﬁ'f]E',aﬁ?%n?'azepi no-
[ 6, 7, 1-i ~[GdiTndquineiineyydwchioddd; de; 15
1-flugQgo- 4,5, 6,47 )3, > n 1.4].di azepi no-
o 750, foo® C‘)Ilf?l%g?%y%é),géaaé‘lﬁ,1;12?2,?5&8@33%/8!%%%!8&%&[8][1%]@laZe;l|no—
[6,7,1-ilquinoline hydrochloride;
1-(trifluoromethyl)-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]-
diazepino[6,7,1-jlquinoline hydrochloride;
1-fluoro-2-methoxy-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopenta[c][1,4]-
20  diazepino[6,7,1-j]quinoline hydrochloride;

or pharmaceutically acceptable salts thereof.

10. A compound according to Claim 1 which is
4,5,6,7,9,92,10,11,12,12a-decahydrocyclopenta[c][1,4]diazepino[6,7 ,1-ij]-
25  quinoline or a pharmaceutically acceptable salt thereof.

11. A compound according to Claim 1 which is (-)-4,5,6,7,9,9a,10,11,12,12a-
decahydrocyclopentalc]{1,4]diazepino[6,7,1-flquinoline, or a pharmaceutically
acceptable salt thereof.

30
12. A compound according to Claim 1 which is 4,5,6,7,9a,10,11,12,13,13a-deca-

hydro-9H-[1,4]diazepino[6,7, 1-de]phenanthridine hydrochloride or a pharmaceutically
acceptable salt thereof.
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1 -(trifluoronethyl)-4,5,6,7,9,9a, 10, 11, 12, 12a- decahydroc ﬁh ingﬁéc][l 4] -
di azepi no[ 6, 7, 1- qu|noI|ne hydrochlorlde 1 -fluoro-2-neth 3R
9,9a,10,1@Qﬂ2wmzw-decahydrocyclopenta[c][1,4]- 20 PCT/US03/12747

di azepi no[ 6, 7, 1-i ~] qui nol i ne hydrochl oride; or pharnmaceutically acceptable
salts thereof. 10. A conpound according to Caiml which is 4,5,6,7,9, 9a,
10, 11, 1 2, 12a-decahydrocyclopental[c][1, 4]jdiazepino[6,7,1 -0- 25 quinoline
or a pharmaceuticall'y acceptable salt thereof. 11. A compound according to
Claiml whichis (-)-4 6,7,9,9a, 10, 11, 12, 12a-

decahydr oc\l op‘éﬁ?@P‘éL}'IdlaQQPEﬂ’i“wzté&'ﬁB[ Hwhich is oneyefi the faliawingor a

phar maceuti cal 145, t ording to
R e e AR IB i e o Sl

hydr o- 9H- [18.4i-tiruipelieo] 6, 7. 1- de] phenant hri di ne hydrochl ori de or a

phar mageut i cal | ybrcfsieBlonb, @a51@| 11,4088 284 4a-undechnr bRIHIBRIMG; 03/ 091250

PCT/ US03/ 12747  13. conpound accordi'ng to of the
fol | owi ng -diazepinol[6,7, 1-/j]qumohne hydrochloride;

456, 7,9, 93 10dihorbs 887104 48,19 990R1Y HLEKRBRRRE Glohbdrafthfiaf? eP nO-

[6 7, 1- ]]qU|noI|ne
2- br ono- 4,4aZ8pinofp, Jé.aﬁjlqylrpinqudlrgclj_qndma dodecahydr ocycl ohepta[c] [ 1, 4] -

2 chioro-4. 5. 5, 7 rBLRT I SIS Myote tecyronysoheR G Lt [ 1, )
di azeﬂpno[‘%aZFP![‘D g, Tduﬂwaln@hwuemm%r i de;
o L poro-t. 9. O ndrBa-Bndly-4 8 ok e £098 SR N ABGAEHGHRBI bl 41 - 10

dlazep|n0[6 j 1 qui nol i ne ochl ori

1-f | uor o- iclt?e‘ﬂﬁ@%?plﬂofg 61 ﬂQQlHQHlelfﬁydquhmldQB 14, 14a- dodecahydr ocycl ohept a-
[c][1, 4] digrzsianab&euficdincosbtankisaR t ochloride; or a pharmaceutically

accept abl e sgﬂ therelof ryﬁgc {E‘P y cﬁyrr%gund according to Caiml which is
4,5,6,7,9,9a, 10, 11, 12, 13, 14,14a dodecahydrocyclohepta[c][l 4] di azepi no-

15
14. A compound according to Claim 1 which is
4,5,6,7,9,92,10,11,12,13,14,14a-dodecahydrocyclohepta[c][1,4]diazepino-
[6,7,1-i]quinoline; or a pharmaceutically acceptable salt thereof.
20

15. A compound according to Claim 1 which is one of the following:
(9aR,14aS)-4,5,6,7,9,9a,10,11,12,13,14,1 4a-dodecahydrocyclohepta[c][1,4]-
diazepinol6,7,1-jlquinoline hydrochloride;
(9aS,14aR)-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocyclohepta[c][ 1 Al
25  diazepino[6,7,1-jlquinoline hydrochloride;
or pharmaceutically acceptable salts thereof.

16. A compound according to Claim 1 which is one of the following:
S-acetyl-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopentalc][1,4]diazepino-
30 [6,7,1-jjquinaline;
benzyl 2-bromo-6,7,9,9a,10,11,12,12a-octahydrocyclopenta[c][1 ,4ldiazepino-
[6,7,1-ilquinoline-5(4H)-carboxylate;
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[6,7,1-j]quinoline; or a pharmaceutically acceptable salt thereof. 20 15. A
conpound according to daim1 which is one of the followih§0CT 206

(9aR, 14a3y0 23/®18507, 9, 9a, 10, 11, 12, 13, 14, 14a- dodecahydr ocy cPEGHERSARHT 1, 4] -

di azepi no[ 6, 7, 1-j ] qui nol i ne hydrochl ori de;

(9aS, 14aR)-4,5,6, 7,9, 9a, 10, 11, 12, 13, 14, 14a- dodecahydr ocycl ohepta[c] [ 1, 4] -

25 di azepino[ 6, 7,1-j]quinoline hydrochl oride; or pharmaceutically

accept abl e sal tsenbf1ep-Ribro-8.5,9,9h, $6TRAYNBale Rl B Identd A diakindL 1 S one

of the follow ng: ~ .

5- acet y| - 468, %silquigoling-S{-raarboxyiale; decahydr ocycl opent a[ ¢] [ 1, 4] di azepi no- 30
[ 6,7, 1- oqui nol igadyyIbepEatyl-6,7,9,9a,10,11,12,12a-0ctahyd t iazepino-

> bromp-6.7.9. 94 10, 11 13 155 oxt Ahvdracacehydrocydareptafclif. ddiazepino- 1 5 7. 1.
i1q uinol il8&. B{lavinolingrabillsarbeylaten’ 130CT 2106 WO 03/ 091250 PCT/ US03/ 12747

benzyl 52- chl or , 9, 9a, S 3 { azepi no-

(6,7, 151 1] qui nge?ﬁ’é 5 4%02"@?}%05(@7;? o 9&?%{&08&5%?%%&%[43[]‘ A

2- pheny! - dliazegingl6, 4 d-iauinptine- S Fwaeioydatescy cl opent af c] [ 1, 4] di azepi no-

[6,7,1- j]quingidna@- af g ar ; I , L

2 et oy 0.7, S By 0 TG T O L e e S oeylopep e[l idiezepino

di azepi no[l&./71-awneling:Hbi!)-earboyiatE, car boxyl at e: benzyl

1-fluoro-6,7,9, 04 Lk S A r C N j L nO-

6, 7 1] o Lot by o LGl AP Bk RAEM A

9, 9a, 16, 1 diezepinolf, 6Elaminefinedbrarhaxylele [ 1, 4] - 10

di azepi no[H, AR L@ - xyl ate; or pharmaceutically

accept abl g@g&%@%&ﬁé&%?#&%@é&%&%%% according to Caim1l1 which is one

of the following: (-)-5-acetyl-4,5,6,7,9,9a, 10, 11,

12, 12a- decghydr i Ralol [ -4 1] qui nol i ne;

(55 acet13'|h_ 4@?%5;%@%%&;?&%@%89£W®Hicﬂ% onkofltRe folidwin]

12, 12a- decahydriodyaeeipdm.af & $a1Q] #i137@pidesahydecyclopenthiglil Alsidzepinoor

phar mggeuts ¢al-fiyuingmept abl e salts thereof.
(+)-5-acetyl-4,5,6,7,9,9a,10,11,12,12a-decahydrocyclopentalc][1,4]diazepino-

[6,7,1-ilquinoline;

or pharmaceutically acceptable salts thereof.

20 18. A compound according to Claim 1 which is benzyl 6,7,9a,10,11,12,13,13a-
octahydro-9H-[1,4]diazepino[6,7,1-de]phenanthridine-5(4H)-carboxylate; or a
pharmaceutically acceptable salt thereof.

19. A compound according to Claim 1 which is one of the following:
25 5-acetyl-4,5,6,7,9,9a,10,11,12,13,14,14a-dodecahydrocyclohepta[c)[1,4]-
diazepino[6,7,1-j]quinoline; .
benzyl  2-bromo-6,7,9,9a,10,11,12,13,14,14a-decahydrocyclohepta[c][1,4]}-
diazepino[6,7,1-ijlquinoline-5(4H)-carboxylate;
benzyl  2-chloro-6,7,9,9a,10,11,12,13,14,14a-decahydrocyclohepta[c][1,4]-
30  diazepino[6,7,1-jjquinoline-5(4H)-carboxylate;
benzyl 1-fluoro-6,7,9,9a,10,11,12,13,14,14a-decahydrocyclohepta[c][1,4]-
diazepino[6,7,1-jlquinoline-5(4H)-carboxylate;
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20 18. A conmpound according to Caiml which is benzyl
6,7, 9a, 10, 11, 12, 13, 13a- 13 0CT 2006
oct ahydro-9H[ 1, 4] di azepi no[ 6, 7, 1- de] phenant hri di ne-5(4H) - car boxyl ate; or a
pharmaceutically acceptable salt thereof. 19. A conpound according to Caim
1 which is one of the follow ng: 25 5-acetyl-4,5,6,7,9,9a, 10, 11, 1
2,13, 14, 14a- dode r ocy &l Qhe A, b i s I ne;
benzyl 2-brono- 6%% , QaWQUQQQ%%%]‘%%@A%aggigﬁg(}r@g%‘?cﬁ%o#e%bg??:%gd 4] -
di azepi no[ 6, heatalgld fidiazapinels (A Hjquinaline2(4/Atearbaxyiais|
2 chl oro-6..7. 9. 93 dflaractichly ddbolfiprelongivsieeycl ohept ac] [1,41- 30
di azepino[6,7, 1 -i j?qui nof I ne-5( -car boxyl at e; benzyl
1-fluoro-6,7,9,9a,10, 11, 1 2,13, 14, 14a-decahydrocycl ohepta[c][1, 4]- :
di azepi ng[ 6, 3nl-i i iL,REs . . 2006 benzyl 1
T tor o 2 met oy (g abeorgind 1l okl ¥ isbpe dlnciclalbe. o1 o-
hept a[ c] [ 1, 4] di az%afR. hAD;Sradetylyd] 9 B8i793. H@1 5,02 1B, Wat4scsadeaahydreayclo-

har maceuti c l4t;8+, I of . 5 20. A conpound according to
?:I aim 1 whi cﬁgt’%{@ﬁg?@%ﬁ?’@[%ﬂ”i%}"ﬁgif‘g’( 9aR, 14aS)-5-acetyl-4,5,6,7,9,9a,
10, 11, 12,13, 14,(9@34@0%3@’1;)@“@@57@,%,10,11,12,13,14,14a-dodecahydrocyc|o-

heptal[c][ 1, 4}di i b LA phe; (9as,

14aR) - 5- acet b?b%@ﬁgﬁ‘d}&%p@gﬁzgﬁ%}iﬁ%% 13, 14, 14a- dodecahydr ocycl o-

hept a[ c]9 1, 4] di agepharo[aseqtically agagotatsl $atts thereofor phar maceutical |y
acceptabl e salts thereof. 21. Use of a therapeutically effective anmount of
at | east one conpound of fornula | or a pharmaceutically acceptable salt
t hereof as cRai mblgei of artperapeutishlly effactive amount2df, at teapt eperceniponnadfofa

medi canent f 5 cefi nrgmg i NGk : Lticon
selected fr o(rpncgnsﬁ(t:J [ Izléﬁro ?‘é‘_m a,Cegﬁ%@¥§eﬁr en?I%g??hm%:éésfoé}d%élﬁ%?éﬁiaggg?‘*aedéti ve
di sorder, deldgimgriato 20.siorpeparatianbeft amasidantant & the deatroentof di mendeal ,

L- DOPA- ikaduc EHYC S [ﬁﬁm.,s [ ok e ' zhal. 'S ntia,
psychos?gI asggfél at ez%\?\nﬁtﬁ Eg'? [ nso%'le?e&?(s\freﬁﬁsegﬁ%o)t?@hegg’sggde{é%{g(rzl é@ﬁﬂEw th
Lewy body di disaser, deahizeaffectiveredisoydatef delusionalr diserddr] esthstancedndugedi ci t

di sorder assgej@bd dhiheA ,ztted‘)macﬁﬁgaSsﬂ%ﬂos@?-psw%stgseds@&&&@gi Wint O
G aim 21 wherein the condition is schizophrenra. _
Alzheimer's dementia, psychosis associated with Parkinson’s disease, psychosis

associated with Lewy body disease, dementia, memory deficit, or intellectual

20 deficit disorder associated with Alzheimer's disease.

22. The use according to Claim 21 wherein the condition is schizophrenia.

23. The use according to Claim 21 or Claim 22 wherein the mammal is human.

25
24. Use of a therapeutically effective amount of at least one compound of

formula | or a pharmaceutically acceptable salt thereof as claimed in any one of
Claims 1 to 20 in the preparation of a medicament for the treatment of a mammal
suffering from a condition selected from bipolar disorders, depressive disorders,

30 mood episodes, anxiety disorders, or eating disorders.

25. The use according to Claim 24 wherein the bipolar disorder is bipolar |
disorder, bipolar Il disorder, or cyclothymic disorder; the depressive disorder is
major depressive disorder, dysthymic disorder, or substance-induced mood
35 disorder; the mood episode is major depressive episode, manic episode, mixed
episode, or hypomanic episode; the anxiety disorder is panic attack, agoraphobia,
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23. The use according to daim21 or Caim22 wherein the mammal is human.
25 24. Use of a therapeutically effective amount of at |eadt3 86k 2@@rrpound
of formula | or a pharnaceutically acceptable salt thereof as clained in
any one of Clains 1 to 20 in the preparation of a nedicanent for the
treatnment of a mammal suffering froma condition selected from bipol ar

di sorders, depressive disorders, .30 nood epi sodes, anxiety disorders, or
eating di sor @apis disasderrispegifie Phokigr §reig! P'@Pt@ a‘i’bﬁ%ﬂ"%ﬁ'@ﬁé"’?h@sﬁidﬁbl ar

di sorder is bopgrhamalic sttdssalistiter, BtNO eSS dns@i*dénorgdﬂérauzydm diboride
di sorder; the de essi ve ISO i sorder, dyst hymi ¢

di sorder, or sg% %[h%’@"? rrp(ggag%tgnq% 'géﬁ"ifgfarn?‘s eg.i%ﬁrga epi sode is ngj or

depr essi ve epi sode, nanic eplsode m xed episode, or hyponanlc epi sode;

the anxi gt y ‘ébsoﬁ'ﬂg sb%c@&gfné t@b é?rﬁk24 \ﬁ%‘?élﬁ@#@p&%’ltlon |§aearieg‘ &98,6 pani ¢

di sorder, specifi a, obsessive co gi'Ve |sorder
post t r aumat i @'P@Wé’!ﬁ@r%f@bmﬂ ep&éﬁ?e st ress disorder, general i zed anxi et y
di sorder, separation anxiety disorder, or substance-induced anxiety

di sorder. e use accordl ng to O aim 24 wher the conditi on is
depressive dl%gor Eg’? ,USERAGRTANT ) r?féerOfa?'a%%a“é%l gdﬂéere'ﬁ'f he fiammeles
accordi ng tohamanone of Clains 24 to 26 wherein the mammal is human. 10
28. Use ?f a therapeuticall y effecti ve anount of at |east one corrpound of

formil a or -8 PRy Or@‘gguthér% thaﬁ%Cé?f@ tf’\l}%l Sm?&létt%fég Egeﬁﬁgfccc?}w‘ﬁ}o t sn any

one of Cdaifms' 1 |ntepr ararion o eat nent
of a manmal fqm'fuleerblng phaonaceutcaligiacceptalsesalt tretedfr amncleipddap sy aneeadp

. , ; , . q

or "obesi £y, S %fﬁit%uzs%'*gﬁé?éﬁ?’ﬁa91?@%2%%%%n&ﬁi&@eﬁ’h@%tﬁv?%ﬁ%m%i]n%ﬁ s Sl
besi 30. sUtherings & it I @8epile s disotdersi mi

iosezI tgq hurrén %ngs chnJr;;aR aS gntse g I?";/l g%?ﬁ%e amuﬁ;mg Z(tasr?gg?t

one corrpound gyua ?j%su '8 9% r0|n ?r%% %‘?r? cHl9 ﬁs'gVCcept abl e salt thereof as

clainmed in any one of CIalms 1 to 20 for the preparation of a nedi canment

for the treatnment of a
29. The use according to Claim 28 wherein the condition is obesity.

30. The use according to Claim 28 or claim 29 wherein the mammal is a
20 human.

31. Use of a therapeutically effective amount of at least one compound of
formula | or a pharmaceutically acceptable salt thereof as claimed in any one of
Claims 1 to 20 for the preparation of a medicament for the treatment of a
25 mammal suffering from a central nervous system deficiency associated with

trauma, stroke, or spinal cord injury.

32. A pharmaceutical composition comprising at least one compound of formula
| or a pharmaceutically acceptable salt thereof as claimed in any one of Claims 1

30 to 20, and at least one pharmaceutically acceptable carrier or excipient.

33. A composition according to claim 32 wherein R? and R® are independently
selected from hydrogen, halo, trifluoromethyl, phenyl or alkoxy of 1 to 3 carbon
atoms; R', R® and R’ are each hydrogen; n is 1; and R* and R®, taken together
35 with the carbon atoms to which they are attached, form cyclopentane,

cyclohexane or cycloheptane.
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25 mammal suffering froma central nervous system deficiency associ ated
with trauma, stroke, or spinal cord injury. 32. A pharmaceygigcal 2006
conposition conprising at |east one conpound of formula | or a
pharmaceutically acceptable salt thereof as clainmed in any one of Clains 1
30 to 20, and at | east one pharmaceutically acceptable carrier or

exci pient. 33. A conposition according to claim32 wherein R2 and R3 are

i ndependently selected from hydrogen, halo, trifluoromethyl, phenyl or

al koxy of 1 t3. 3Achrdsess fartpraparir@la deépannd RY femaladds ¢gichedgonglaim iis 1;

and R4 and R5, t : i .carbon atons to which they are
attached, form C?}J(@ opéé’ﬁﬁ’z'tﬁg,%”egé%‘ otrfﬂgc()gﬁrb "or cycl oheptane. -63 1 3 OCT 2006

34. A proces%a)fOﬁ’e&‘iif%'?@réo%o@nfef%%ﬁ]g @af formula | as clained in claiml
whi ch conprises one of the followng: (a) reacting a conpound of fornula
IIA 5 RB RZ11NH6 )n NR7 Rl o IlA whereinn, R, R3, R6 and R7 are
as defined in daiml and R repres”e\(s alkyl of 1 to 5 carbon atons or
aryl al koxy of 6 to 10 carbon at ong~, h a conmpound of fornula IIlA or
I11B: 10 R4 R4 or RS RS IIIA 18+111

o) A
wherein n, R% R®, R® and R are as defined in Claim 1 and R represents alky! of
1 to 5 carbon atoms or arylalkoxy of 6 to 10 carbon atoms , with a compound of
formula HIA or llIB:

10
R* R
RS s
A B
wherein R*and R® are as defined in claim 1, to give a corresponding compound of
15 formula | wherein the dotted line is an optional bond, R'is alkanoyl of 2 to 6
carbon atoms or carboarylalkoxy of 7 to 11 carbon atoms;
or
(b) cyclising a compound of formula IVA
4
R3 R
5
Do
=
R2/ N>
H2N—\/\R6
20 R IVA

wherein R? to R are as defined in claim 1 with formaldehyde to give a compound

of formula (1) as defined in claim 1 wherein nis 1 and R'is hydrogen;
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wherein R4 and R5 are as defined in claim1l1, to give a correspondi ng
conpound of 15 fornula I wherein the dotted line is an optiopgacThmesd, Rl
is al kanoyl of 2 to 6 <carbon atons or carboaryl al koxy of 7 to 11 carbon
atons; or (b) cyclising a conpound of formula IVA RSB R4 R5 2~ N R
HZNM\R6 20 R7 I VA wherein R2 to R7 are as defined in claim1 with

f or mal dehyde {0 gi . 0 f (1) : ined | jim_ 1
wherein n i s@ a%g(yﬁilﬂ?s% H@’ﬁ?@g‘é’n&f foéﬁ]{‘%gl &I‘I‘J%B%E "g%];ajrﬂafk'dygéeﬁril' %g 2
conmpound of hydnogemtd give alebinpedhd of forraulm IlwhdreineR hisRikyl ©f 1htpds cambont 0 gi ve
a conpound ofatofnqsr_rrul al wherein RL is alkyl of 1 to 6 carbon atons; or 5

(d) acylating a c¢onmpound of fornula | as defined in claiml wherein RL is
hydrogen to g@rve a conpound of forrmula |I wherein Rl is al kanoyl of 2 to 6

car bon to or ary f. 7 t9 11 carbop.at 1, OF (€)1 -
hydr ol ys?ngnzd)cor?%@étﬂ% Sféoﬁl‘oér(oqrr'ﬁﬁaﬁl f°5"§“'§e'f ?Snéj?{hri’en&.'(':r] %' 11 \X‘ﬁ%‘SFef%ﬁ‘?? R is 10
al kanoyl of Bbydrogén tagiken catposnd of toanblaawg,ﬁemik(ﬁ&ys atkanoyl of 2o @ aatbon at ons,
to give ac i 0 f, f 1) wherein Rl is hydrogen; or
(f) converti %égﬁéﬁg%?%%%g%nﬁr}g? qﬂo%%%%@"%’o a pharmaceutically
acceptable eoalt thereof, or vice versa; 15 or (g) separating an
enantioneric, gr d| o) ic fo f co ) f ornula |. froma
mi xture ther é%f _ ﬂ&@r@y@f’ns Jné{)ljngound’ 8t Rrmtiat PP %Sf?ﬁ’eao in C|£I% MAteréin' RGY
10 alkanoyl of 2 to 6 carbon atoms or carboarylalkoxy of 7 to 11 carbon atoms, to

give a corresponding compound of formula (1) wherein R’ is hydrogen,;
or
(f)  converting a basic compound of formula | to a pharmaceutically acceptable
salt thereof, or vice versa;
15 or

(g) separating an enantiomeric or diastereomeric form of a compound of

formula | from a mixture thereof.
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