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10  others exhibit activity as antagonists of such receptors. Other heterocyclic derivatives that

are useful for the treatment of schizophrenia are referred to in United States patent
5,350,747, which issued on September 27, 1994; in United States patent 6,127,357, which
issued on October 3, 2000; in WO 93/04684, which published on March 18, 1993; and
European patent application EP 402644A, which was published on December 19, 1990.
15  The foregoing patents and patent applications are incorporated herein by reference in: their

entireties.

SUMMARY OF THE INVENTION

The present invention relates to compounds of formula 1 as shown below:
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wherein G is a group selected from formula (i) or formula (i), below:
25 3



R12 R14 ,J V 13/ K R11 Ror R17 AAR16 (i) (ii) and wherein: Ais
-(CH2) mCH2-, -(CH2)nO-, or -(CH2)mM\H, wherein mis an integer from3 to 5
5, wher eiwot2vas/@855phe carbon atons of -(CH2)nCH2- are optiraBmobyoobenked by
a double bond, and wherein one or two of the carbon or nitrogen atons of
-(CH2) mCH2-, -(CH2)nO>-, and -(CH2)m\H can be substituted, optionally and
i ndependent|ly, wtfeh a nethyl or ethyl; Dis NR¥®, or CH provided that when
Dis N, each carbg tomattached to Dis - att t hrough a single bond;

10 J and K are in tly selected fromN, andkC, _@ Y, and Z are
i ndependent |y sellec ed firomii or C, V and War ' e:htly N, C, or CH

ring AAis a ed saturabed 5- 6- ered carbocyclic ring
wherei n one, two /ugé\m; he carbon ato \K at are not
shared with the 6 fé aryl ring,9 i n be replaced,
optionally and independentl by a nitrbgen en or sulfur atom R1,

R2, and R3 are independently selected from hy rBal o, cyano, hydroxy,
(C1-4) alkyl, and (Cl-C4) al koxy, wherein the al kyl noi eties of the
(Cl-c4) alkyl or (Clg C4) al koxy are straight branched and can be
optionally substitthd with fromone to 20 thre fluoro atons and can al so
be optionally substituted with an amno or hydroxy substituent, provided
that when Q i NV s apsent and when Y is N, R2 i s absent: R4 R5, R6,

5o o R ST hIdeRsndent o ok g O 8Re HBe o BYG O,
(C1-Gt) &l Wwhkreinotwq Of il@4garhdrk abomsamfe(@Hme@m aoy opmczmﬁh ditkepby\d deuble hat
Absent:  BASh PRY PRRERLAAIS SCLReerRe F IR Al el 4RO and
(CL- C4) aePiY,), N eagibe shmlt@é& u&ﬁm tan@$nd¥peidetl § GhitlA ety vt e (Cl-C4)
acetyl are straight or branched, 006/ 103559 PCT/ 1 B2006//00090
Dis N, C, or CH, prov1ded that when D is N, each carbon atom attached to D is -
attached through a single bond;
10 J and K are independently selected from N, CH, and C;
Q. Y, and Z are independently selected from N or C;
V and W are independently N, C, or CH,
ring AA is a saturated or unsaturated 5- 6- or 7- membered carbocyclic ring
wherein one, two or three of the carbon atoms of ring AA that are not shared with the 6-
15 membered aryl ring of group (if) can be replaced, optionally and independently, by a
nitrogen, oxygen or sulfur atom;
R!, R? and R® are independently selected from hydrogen, halo, cyano, hydroxy,
(C1-Cy) alkyl, and (C;-Cy) alkoxy, wherein the alkyl moieties of the (C;-Cy) alkyl or (C;-
C4) alkoxy are straight or branched and can be optionally substituted with from one to
20  three fluoro atoms and can also be optionally substituted with an amino or hydroxy
substituent, provided that when Q is N, R! is absent and when Y is N, R?is absent;
R*, RS, R6, R7, RS, and R® are independently selected from hydrogen, fluoro,
hydroxy, (C;-Cy) alkyl, and (C;-Cy) alkoxy, wherein the alkyl moieties of the (C;-C) alkyl
or (C;-C,) alkoxy are straight or branched; provided that when Z is N, R® cannot be fluoro
25  or hydroxyl, and when Z is N, R’ is absent;
R is independently selected from hydrogen, (C;-Cy4) alkyl, and (C;-C4) acetyl,
wherein the alkyl moieties of the (C;-Cy) alkyl or (C;-Cy4) acetyl are straight or branched;



R11, R12, R13, R14, and R15 are independently selected from hydrogen, hal oo,
-C(=0CH3, (C1-4) alkyl, and (Cl1-C4) al koxy, aryl, and aryl oxy, wherein

t he al kylwormméeetodsss of the (Cl-C4) al kyl, (Cl1-C4) al koxycraBzhoe/@ov6d) CH3
groups and the aryl and aryloxy noieties can be optionally substituted
with fromone to three fluoro atons and can 5 also be optionally
substituted with RH, &1 nR" prantiyRPoxy mdbsdidentintseleRed fand Rifogene halo,
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substituted wth from one ree ro atons” and-ca so be optionally
subst i t uteytbxyi mbicties Gnibe@ptiondilycdubstituted Gvituioshione énthreeafiwbro hems and can

pharnmaceutical |y acceptable salts of such conpounds. This invention also
el atbs. t5° 5E SRS ShbRure BBl eRin M BRSPS ¢ hor apeut§ cal |y
effective amowit aff RE fOMAepIdeiy 5&1&téd0ﬂ5ﬂ4|1@dﬂoge@,rha%,rbgaﬁdmﬁs,qﬁyd@@w y
acceptabl e salt thereof, and Har maceutical'ly acceptable carrier. 15 The
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depr essi wetides dud@r foms dydtday Ml be spticialls, subapies Siite af @RS bf haddxy
neuroti c depression, nelancholic depression; atypical depression; bipolar
di sot@er subS{iIEBE hyni ¢ di sorder; conduct disorder; disruptive 20 behavi or
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accept abl e saé.ﬁ1 t.herﬁof 1thatl { S ef iuecti Vet]ii p treati ng tZe i sordderd ar
condition, an 3%‘@3 %8385?85?@/& 3%%03% @ EYPpeEpo ﬁcﬁ PR8N Y ur t her
rel ates ©p cangifion "RGRMWd Edln GRTEROTpish@id bOhedui@at iniord deprasyiwe disofers,
condition selected fromthose |Iisted above, conprising: (a)_a conmpound of

fornul a dysteymig dissgdeshaleptresive etapsiyantorepatisniepressipn. melandific depressi®iy an
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disorders; borderline personality disorder; schizophrenia and other psychotic disorders;
delirium, dementia, and amnestic and other cognitive or neurodegenerative disorders;
movement disorders, dyskinesias; extra-pyramidal movement disorders; chemical
25  dependencies and additions; behavioral addictions; and ocular disorders, comprising: an
amount of a compound of formula 1, or a pharmaceutically acceptable salt thereof that is
effective in treating the disorder or condition, and a pharmaceutically acceptable carrier.
The invention further relates to a pharmaceutical composition for treating a disorder
or condition selected from those listed above, comprising: (a) a compound of formula 1, or a
30 pharmaceutically acceptable salt thereof; and (b) an antidepressant or an anti-anxiety agent;
and (c) a pharmaceutically acceptable carrier; wherein active agents (a) and (b) are not the

same and are present in amounts that render the combination of them effective in treating

said disorder or condition.



This invention also relates to a nethod of treating a disorder or condition
selected fromthose |isted above, conprising admnistering to a mammal in
need of swohotg®adseent an anount of a conpound accordi rgTtB2d0600MbE 1, or
a pharmaceutically acceptable salt thereof, that is effective in treating
the disorder or condition. 5 The invention also relates to a nethod of
treating a di Thisdavension atsodelatesno sahabd® df tréating 4 tiosderd bIS(fCﬁidlt@st‘ﬁSECted

corrpr|5| istering to a manmal . in need of sych treat
conpou nd eﬁeﬁwrf‘él apovH CORPRHAE AHEBIHTEEIP 9%%%6%@6@ @éﬁ tfﬁﬁlgp%ﬁn and
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(a) and (b) are not the sane and are present |n anounts that render the
conbi nat thereodfthatheefifetive ot traating thetdismader ngconti@lionhe d| sorder or condition.

The tgrm "al k use rein, unles t herwi s dlcate |nc
saturated monBsHERLOh P SERED G T CoP R G SR G e Sor
cyclic mogf ih8se Réted SUVRI Ethhrss &diﬁhﬁ%fnng%amlﬁ‘ﬁapﬁx ne@ﬂ ¥ buch@fcatiént
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of "al koxy groups include, but are not I|imted to, nethoxy, ethoxy,
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otherw se I ndipgatgg, “hl%% Pugdess mﬁd‘hﬁr@ﬁmﬁh eSs off x{usé‘gmﬁ agéc?%&h& %?urated
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consistin f halo 4 | onal | bstltuted Wit fro ope to
Chree 11 GmPiebiisomerebi Ereale s ol Soupt InsRAdR: Gt e Set NSO o
one to thige éﬁ&mrﬂs@ﬁo@lowﬂ TJHE sE@ra'ﬁli té}f Bh@/ﬂbenty@%eﬁﬁ‘ﬁeﬁ@f 8ldin 1yﬁtlyless
ot herwi se i ndicated, neans ryl - erein i S as defined
abovés TkEclppopyl; oytéowtylnwcéommyé,tqyﬁhqusé"CYCbbemts'bdofo@nmlmndrﬂe& kes to a

nunber of substi S uent t hat s.fromon Xhmuim nu

substi tuent s possz} Iga’@’eda‘q‘ 3%%%}’%61?(&}{@]@? er‘g{)s&l?(gg% é Jowar ngﬁ%’ e’s The
terms " halterei@ralkylttak g @8linedsbdige dE-Reipidsiof MRS ceduperintiede, ibadbaied, 30
i ncl ude, fl uoro, chI oro, brono and iodo. The term "therapeutically

ef f ect | vemiipgintmethersy, goayHEPRI%Y, bitereind P@Q Yquant ity of active agent
sufficient togyreal, Oé}srl”oéoseefde%e?&nt &'rﬂeél' ot RGeS 1n§fcat%8nﬂ'cfu'd&n§n b rur ed to

above, when one or S armaceut1 cal conposition
i nve0i omingrsystedh With 200GtcrOAbm aE’GiE/gI BR00&ES 00BBAEan be either unsubst1tuted or
substituted with one, two or three substituents selected from the group consisting of halo,
(Ci-Cyalkyl optionally substituted with from one to three fluorine atoms and (C;-
Cy)alkoxy optionally substituted with from one to three fluorine atoms.
The term “aryloxy”, as used herein, unless otherwise indicated, means “aryl-O-",
25  wherein “aryl” is as defined above.

The term “one or more substituents”, as used herein, refers to a number of
substituents that equals from one to the maximum number of substituents possible based
on the number of available bonding sites.

The terms “halo” and “halogen”, as used herein, unless otherwise indicated,

30 include, fluoro, chloro, bromo and iodo.
The term “therapeutically effective amount,” as used herein, refers to a quantity of

active agent sufficient to treat one or more of the disorders or conditions referred to above,

when one or more doses of a pharmaceutical composition of the invention are



adm nistered to a subject with one or nore of the disorders or conditions.
In determning what constitutes a therapeutically effective anmount of an
active agwotweemosdsseonposition or delivered in a nethodpofi/iBiweproesent

i nvention, a nunber of factors will generally be considered, including the
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wherein Rl, RZhe Rzm Reatd®ht”,aRdisERl BeRire réfagho the adtrbfttfyaﬁn%rﬂéo‘@b%gl’ is R4,
R5, R8, and R9 are prefer ably each |ndependently H or Q her

pr ef & r edefaesdmmeginialy 8bovehi s i nvention are compounds of the f or rrul a 1
and their pha I t@ St
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pr ef er abtympounds WO 2064 160 B&bR, BEIlecti B0 046/ t00 62081 cdthfrindp beihey 1h%ht10n”
enbodi rrentcf of, this Inv‘élEfil on are compounds of the formula 1, and their
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Vis Cor CH
DETAILED DESCRIPTION OF THE INVENTION
20 Examples of preferred embodiments of this invention are compounds of the

formula 1, and their pharmaceutically acceptable salts, wherein D is N.
Other preferred embodiments of this invention are compounds of the formula 1,
and their pharmaceutically acceptable salts, wherein at least one of Q and Z is N. Both Q
and Z are preferably N.
25 Other preferred embodiments of this invention are compounds of the formula 1,
and their pharmaceutically acceptable salts, wherein Rl, R?, R®, R6, R’, and R' are each
H. In this embodiment, R*, R>, R®, and R® are preferably each independently H or methyl.
Other preferred embodiments of this invention are compounds of the formula 1,
and their pharmaceutically acceptable salts, wherein A is -(CH,),CHs- or -(CH,),O- and

30 mis an integer from 3 to 5. m is preferably 3 or 4, more preferably 3.



O her preferred enbodinents of this invention are conpounds of the fornula
1, 5 and their pharmaceutically acceptable salts, wherein Gis a group of
formul a (Wp,20eem@33381, R12, and R13 are independently selceaBmdeHroosn t he
group consisting of halo, nethyl, ethyl, isopropyl, and cyclopropyl. Wen
any one of R1, R12, and R13 is halo, it is preferably d or F. Qher
preferred enbOdicrgnéferred etobbdimenweott thimninaesticnonpeonpsunds éfhhefformalba,1l, 10
and their pharmaceuti cal acceptabl e salts, wherein S [.ou f.
formula f7q §her acs%r:alﬂ{( agreplidle palle, yherem G ﬁ@rowrgfferrf@a%@nﬂ@h%éms of

this invenyigp are conpounds of the formula 1, and their pharmaceutically
acceptabl e salts, wherein Gis a group of forrmula (ii), and ring AAis an
unsat ur at ed 6Othee pheferdd embbdiments of thimigverittonCirh eompoeifdsr ofetie dnbodafent s of

this inventjon are conpounds of the forrmula 1,. and their rmaceytd cal |y
nccopt anfll BRIy e AT GoPPiabIE il VBFeRL Tt B 5t ToRPBRa n AR and
R15 are R& hndlR"OhRahddpeniaiiyadicerbartinmemt ?roﬁf) cbi¥igtinsDfeIAld, PhetiylCet@PIPOUNdS
of the fornula 1, and their_ pharmaceuti c% |y, acceptabl e salts, wherein G

i s a groterebyk endraydonopyl;, Whet anyronexd RI16RanandR7 ighaloj Hidepreteaaiy G

sel ect edo&omthe group consisting of H F, =0 nethyl, CN, and nethoxy.

O her preferred enbodi nents of this invention are conpounds of the fornula

1, and their Ogitarpreeatd egdblindaecepthabliesiedn e colposhds 6 the farmula 1,

fl our o- napht hal enyl group, preferably a 7-fluoro-naphthal en-1-yl group. 25
spect®ic a@ir%aiph@ﬁwewaﬁmiagcqpﬁﬂbéerﬂailtwh%n@@ a graun of fogprldiidbshfd@Rds and
their p'i{f]a[r L&E{%H y acceptable salts: 2-

[ 4- (4- Napht hal en-1-yl- pi perazi n-1-yl)-butoxy] -5, 6,7, 9-tetrahydro-pyrido
[ 2, 3- b] azepODithes-preferre@-efnbodiments of this invention are compounds of the formula 1,

ot 3 PR rg e ey REGTAE bl wherbin 85X ehoup o etk T A Shg” >°

2-[4-(4- @NB%%@&tﬁﬂate@@%&ﬁﬁéﬁedlca)ﬂbacgbﬁﬁ %glf%{] -5,6,7,9-tetrahydro-pyrido
[2,3- b]azepin-8-one; 6 WD 2006/ 103559 PCI7 | B2006/ 000900 2-{

4-[ 4185, 6, 7, 80Tt rutiptied embpinivateet thisy inveptiqrears ziompouyds) obthedrypuls, 16, 7, 9-
271 a° (4. PO ity PEERS B bhgreineae 9 ssovnett SRy Sipgviein
[2,3-b] ®RegidR" Gredith H.

Other preferred embodiments of this invention are compounds of the formula 1,
and their pharmaceutically acceptable salts, wherein G is a group of formula (ii), wherein

20 RYandRY are independently selected from the group consisting of H, F, =0, methyl, CN,
and methoxy.

Other preferred embodiments of this invention are compounds of the formula 1,
and their pharmaceutically acceptable salts, wherein G is a flouro-naphthalenyl group,
preferably a 7-fluoro-naphthalen-1-yl group.

25 Specific embodiments of this invention include the following compounds and their
pharmaceutically acceptable salts:
2-[4-(4-Naphthalen-1-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-
b]azepin-8-one;

2-{4-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-butoxy}-5,6,7,9-tetrahydro-

30  pyrido[2,3-b]azepin-8-one;
2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-

blazepin-8-one;



5 2-{4-[4-(2, 3-Di hydr o- benzof uran-7-yl) - pi perazi n-1-yl]-butoxy}-5,6,7,9-
tetrahydro-pyrido [2, 3-b] azepin-8-one; 2- {

4-[ 4- ( 7- Avoanas/mapht hal en- 1-yl ) - pi perazi n- 1-yl ] - but oxy PCT/1B2006/000900
-5,6,7,9-tetrahydro- pyrido [2, 3-b] azepin-8-one; 2-{

4-[4-(3, 4-Di hydro-2H-benzo [b] [

1, 4] di oxepi n- @8-l 1-(Sj6pE8-deirahydry-nhpHihilenxyJyd)-PiPerazin-1-yl]-butoxy}-5,6,7,9-
5,6,7,9-tetrahydro-pyrido[ 2, 3-b] azepi n- 8- one;

8- {4-[ 4- (eér-ahye%@@,y?%ﬁéé-'ﬁ’lé%%%@mn&z 5H- pyrido[ 2, 3-b] azepi n- 2-yl oxy) - butyl ] -
piperazin- | oyh i 1 RARRYIRLERSH2T-GBIRRKY {516 £9-tediahydro-pyrido[2,3-blazepin-
4-[4-(1- Met hyF%tZ-(oxrtl)- 1, Zglgﬁg tetr ag?dr 0- ?.Ii héﬁ? n-B- g;?so-%nng azi %a_zlegli}l ]-

but oxy } 8-oBep, 7, 9-tetrahydro-pyrido [2, 3 -b] azepin-8-one; 15 _
D] o BB bbb s el BB I g 7 Ot azar
4-[14- (2, ?en@h?&b%ﬁd@ﬂ??ﬁ?ﬁ]aie h-8eg@zi n- 1-yl ] -butoxy}-5,6,7,9-tetrahydro-1,7,9
- triaza-benzocycl ohept en- 8- one; ) )

2- [ 4- (4- Napht Rd¥dA=-(T-Knorpingphthgien-11vlypipemsioky]l-Bitex vi ;96,7 Stietiplyske- 1, 7, 9-t r
iaza- 20_be h n-.8-one; 2- {

4-[4- (5, 891:3&@8%@%% g@%%fl%apht hal en- 1-yl ) - pi perazi n-1-yl]-but oxy}-5,6, 7, 9-

t et rahydr o- 1, Z,{494t(B|4eDirybi2AMALS] BE PUTTHO 6-yl)-piperazin-1-yl]-butoxy}-

2-[4- (4- Chroman- 8-yl - pi perazi n-1-yl)-but oxy]-5,6,7,9-tetrahydro-1,7,9-tri az
a- bthzoeyel - dfdshadrognsidel2,>Blazepin-8-one;

2-{4-[4- (7- Fl goyoyr ) i iferazidis h-nih e, hus ¢ ! 7,9-tetrahyd
or 176 tr1 S aRR ok Bt B RED AL s-bikdepth GHOKY) Bufb

4- [ 4- ( 2, piperdaindt-gl oraphdfalemar?-Garhdnitride;per azi n- 1-yl ] - butoxy }-5,6, 7, 9-

tetrahydro-1,7,9-trjaza-benzocyc epten-8-one; . 2-{ 4- [4- (

, 4- Di hydr o- 2I—éﬂér{tffbel%fthyﬁg%fj1d4’?’g%gtﬁ??\¥%’:%1?°hfbgﬂbr‘%l??‘%zlfily%ﬂ' -but oxy }
30 5,6, 7b@rok?}-rs;%bb{ﬂ-&é%faiay&m%}&ﬁb?%ﬁb?ﬁ@ﬁiﬁ%l&ﬁé?hept en-8-one; 2-{

4-[ 4- (7- Met hoxy- napht hal en-I-yl ) - pi perazi n- 1-yl ] - but oxy }

-5, 617, 9- t et r 3H¢dA-dndan-4ybBpiperaamal-yBrivteydSdh aPtterahgdonb/, 9gripza-

4-{4- (8- X0-6 8, 9-tetrahydro-5H1,7,9-tri aza- benzocycl ohept en- 2-yl oxy)- 7
W0 2006 T IReRESBAE 00000 But yI1 -piperazin-l-yl }

- napht hal ene- 2-{aaub@rB-bichl?o-pBerlyl)-piperazin-1-yl]-butoxy}-5,6,7,9-tetrahydro-1,7,9-
4-[4-(1- Met hyl - 2-oxo-1, 2, 3, 4-tetrahydro-qui nolin-8-yl)-piperazin-I-yl]-
but oxy } tiagagenzagyeleheniensgose; 1, 7, 9-t ri aza- benzocycl ohept en- 8- one; 8-{

4-[4-(2, 3- O chliar anhe iRl RS 5ipkAzih: ¥4 BUtY. sle Po iRtV brolt .94 tiark-
20  benzocyclohepten-8-one;
2—{4-[4-(5,6,7,8—Tetrahydr0—naphthalen-1—y1)—piperazin—1—y1]—butoxy}—5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one;
2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-1,7,9-triaza-
benzocyclohepten-8-one;
25 2-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-tetrahydro-
1,7,9-triaza-benzocyclohepten-8-one;
2-{4-[4-(2,3-Dihydro-benzofuran-7-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one;
2-{4-[4-(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-6-yl)-piperazin-1-yl]-butoxy}-
30  5,6,7,9-tetrahydro-1,7,9-triaza-benzocyclohepten-8-one;
2-{4-[4-(7-Methoxy-naphthalen-1-yl)-piperazin-1-yl}-butoxy}-5,6,7,9-tetrahydro-
1,7,9-triaza-benzocyclohepten-8-one;

8-{4-[4-(8-0x0-6,7,8,9-tetrahydro-5H-1,7,9-triaza-benzocyclohepten-2-yloxy)-



rahydro-benzo [d] [1, 3 ] di azepin-2-one; 8-{

(2, 3-Di chl orophenyl ) pi perazi n-1-yl ] propoxy}-1, 3, 4,5- tetrahydrobenzo
1, 3}70(10@&1@@559 2-one; 8-{ PCT/TB2006/000900

(2, 3-Di chl orophenyl ) pi perazi n-1-yl ] butoxy }-1,3,4,5- tetrahydrobenzo
1, 3 ] di azepin-2-one; 10

[ 4- bRtyOhpiperazid-1Eylh-aaphtBalerd-Dychebphienilel ) - pi perazin-1-yl]-butoxy}-1,3,4,5
r

- (

ahydro-henzo[ d] [ 1 3 azepi n-2-o0
> nl org W HF@%}Y[IsthB %Qe‘ﬁgf-,%yﬁé rl'};/dm ﬁ@%%lﬂ AyD-pipgregmlody; - 1,3, 4,5
ahyd%ﬁfo??ﬂg% ﬂé—te[tf'ah?&lﬂg' 27 9R}iB725R280yclohepten-8- Jone
(4 al’en- 1-yl = pi pérazi n- 1-yl ) “but oxy] - 1 3 4,5-tetrahydro- 15
o[ d] [1, 3] 61—{}&-@%(@ 32Dm]n@roﬂae@1yl)plperazm— —y1]butoxy}—3—methyl—1 3.4,5—

-(6-1 sopr @P?]d 34134(2 lﬁDibh?orMiaﬁen@lg?lgE@Zinﬂi—'Lyl}zﬂr&p&lyl}DM(4 S5—
,3,4,5-tetra ro- benzo[d I azepi n- 2- one,
4-[ 4- eleatmqlr@b@land]mﬁid@zmm—%ﬁope,pu perazin-1-yl]-butoxy}-1, 3, 4, 5-tetrahyd

benzo[ d] [ ] R
4-[4- (2, 3-Di N e FP&CP%OI%@%#%?*&%& LAbuosrLdroxy 1-1, 3, 4, 5-
t et r ahy deearahedvobémdb[4] 1331di fpiN-odeone; 8-{
4-1 4- 6% Cyclgm}op | - [Eydfﬁaﬁ N %lpera2|n 1-yl]-but % 4, 5-t et rahydr
o- 2% benzo[ dB- P/ 0&’1&9@&—,‘&11191 @etly_l-ppenyl)—pmerazm- —yl]—bu 0Xy}- 13 A.5-
4-14-(7- erazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
Ll H%;%o;b%@%é[ﬁ.ﬁz% gy Bhier azin-1-y1] b
4-[4- (2, 1, 3- béndeithechlamadfioxd-Jmieted-phemyl Lpipetaaint byljibulgx3} 4, B4 5et r ahydr o-
2H 1, 3-benzodi azepi n-2-one; 30
8-{4-[ 4- ? aﬁV‘g‘Ba@ E‘%[BHE#Q‘PWP?'%O}@M perazin-1-yl]-butoxy}-1, 3, 4, 5-t et rahyd
5T 4 (2 Nt ho ol o eyt PRfipefiain Ly butos]- Lo ctrabydo-
}-1, 354, $Bm%ﬁdEh§ %wmbéh@@{d][l 3] di azepi n-2-one; 8 WD 2006/ 103559
PCT/ | B2006/ 00Q900
4-14- (8- Fl uor% %a[éﬁ(t%h tﬁglnp sfidy? )2 % Blé’re%%llnnl Xl]ﬁu]toxg 10%( ?Stitra&hygr% t et rahydr o-
benzol d] [bémﬁ)lﬁi_ll[EZ}‘ElEHzeplﬂ Do, 8-

- (4- Napht hal en- - pI per azi n- 1 yI) propoxy] -1,3,4,5-tetrahydro- benzo[d]
[ 1, 3] di azepi n_82{_40 6 -Isopropyl-pyridin- 2—yl)—p1perazm 1-yI]-butoxy}-1,3,4,5-tetrahydro-

benzo[d][1,3]diazepin-2-one;
20 8-{4-[4-(2-Chloro-4-fluoro-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-{4-[4-(2,3-Dichloro-4-fluoro-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin-2-one;
8-{4-[4-(6-Cyclopropyl-pyridin-2-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
25  benzo[d][1,3]diazepin-2-one;
8-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-{4-[4-(2,1,3-benzothiadiazol-4-yl)piperazin-1-yl]butoxy}-1,3,4,5-tetrahydro-2H-
1,3-benzodiazepin-2-one;
30 8-{4-[4-(5-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-{3-[4-(2-Methoxy-quinolin-8-yl)-piperazin-1-yl]-propoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;



5

8-{3-[4-(7-Fluoro-naphthal en-1-yl)-pi perazin-1-yl ] - propoxy}-1, 3, 4, 5-tetrahy
dro- benzwpdpiclioddsdi azepi n- 2-one; 8- [ 4- (4- | sochr oman- 8- PCTBIOG/EDEV-
1-yl)-butoxy]- 1,3,4,5-tetrahydro- benzo[d] [1, 3] diazepin-2-one; 8-{
3-[4-(2,3-Dichlor ophenyl ) pi perazin-1-yl]-propoxy }-5,5-dinethyl-1,3,4,5- 10
tetrahydro b e n&-¢ {3 -4&-Ehione-Rapiikaler1 {yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-

4-[ 4- (2 hen ) pi perazin-1-yl]-butoxy }-5,5-dinethyl-1,3,4,5-
tetrahyd [rcﬁﬁllt}ozr[]g‘]“ b‘ﬁgone 8-{ 5-[4-(2,3

Di chl or ophenyg )[@fb ggtgale&nzfﬁlpap&aaﬂhoyayg}o?éxﬁ 015 o Rihhykirs. 4. 5-

t et rahydr obenzo i n-Z-one;
Di chl oro‘pﬁn@ﬂﬁdﬂblpﬁ]é@mpm-ﬁ-olleyl ] but oxy}- 3, 3-di net hyI 1,3, 4,5=

tetr ydr oben

4 B et by - SN GERER Padn B, PR DRI s o
ydro- belb‘embml][[lb]&hﬂé;ﬂxz@mn@Z one; D| met hyl -
[ 3- (4- napht hal en- 1-yl - pi perazi n-1-vy, poxy] 4, 5-tetrahydro- 20
benzo[ d] [ 1, 3}dH-&rEsrhromapricyl- ]gperfizm 1-y1) butoxy]-1,3 4 S-tetrahydro—

4-14- (2, pi perazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[b]gzne%ﬁ}%]glﬁg%ﬁg% %le [4-(2, 3-Dichl oro-phenyl ) -pi perazin- 1 -yl]

- pent - - eny8-{B~4-82, A—Brchleirds;ﬂieyylbmperbnnzb{}diﬂ—bﬁxpﬁ}(yl}—éﬁemmetﬁylené 4,35
8- {5- 4(2 3-Dichlo phen i perazin-1-yl]-pentyl}-1,3,4,5-tetrahydro-
benz¥ d] tefrgh ﬂf?eél%%[;réﬁ)%e@ 6%?5}“68 { 5-[4-(2,3

Di chl h . 1 1345-
; efr aﬁ;gfoegle/%%{g[—gﬂ(t% hﬁgﬁ%&gﬂzhggfl?]pﬁ{zerhmﬁ ﬁ-@@}ﬁﬁ%?&y =535-ifletRyl-1,3,4,5

5- [ 4- ( 2, BuBhyhblenoplbdargbin-piquer azi n- 1- yI]pent-I-enyI }-5,5-dinethyl- 3 0 1

, 3,4, 5-tetrahy ZQ. zepin-2-ane: 8- .

b a2 5 b chT e Lon A ik RS PP A AT bentvlonel 4 Srdimehyir L3 45 s.
t et r ahy dfeplaBytEEbdnRd [ HAERPINI2 Zmene. 9 WO 2006/ 103559 PCT/ | B2006/ 000900
Compounds of the fornula 1 may contain chiral centers and therefore nmay

existdin diff §T{éln{%%énlmcb}%@m@nﬁlhmp@rﬁa@tbﬂé}bwwﬁ Srdimethyhilg.4.pvent i on
rel ates %?ra@%c{.rﬂ&%tzb[?yzﬁze 1LSOMELS and all stereoisoners of conpounds of the

formul a Ri'c“mXtures and as individual enantioners and
di ast er eoi sonmgpsDdetisyl S dc@rppithadien- Bpidpiptratinr e gl)butdxgl-€Gi4,5-satchydroal |
phar nacegédzgftc{][lcso]ggggﬁlﬁ|2oor}lsé and net hods of treatnment defined above
4,4-Dimethyl-8-[3-(4-naphthalen-1-yl-piperazin-1-yl)-propoxy]-1,3.4,5-tetrahydro-
20  benzo[d][1,3]diazepin-2-one;
8-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[b]azepin-2-one;
8-{5-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-pent-1-enyl }-1,3.4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
25 8-{5-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-pentyl }-1,3.4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8—{5-[4-(2,3-Dichlorophenyl)piperazin—1—yl]pentyl }-5,5—dimethyl-1,3,4,5—
tetrahydro—benzo[d][1,3]diazepin—2—one;
8—{5-[4—(2,3-Dichlorophenyl)-piperazin—1—-yl]pent—1-enyl }-5,5-dimethyl—
30  1,3,4,5-tetrahydrobenzo[b]azepin—2—one;
8—{5-[4—(2,3-Dichlorophenyl)piperazin—1-yl]pentyl }-5,5-dimethyl-1,3,4,5—
tetrahydrobenzo[b]azepin—2—one.



that contain or enploy them respectively. Individual isoners can be

obt ai ned by known nethods, such as optical resolution, fractional

crystal | iwetznesmo3apti cal |y sel ective reaction, or chroreragz@phoeoo
separation in the preparation of the final product or its internediate.

I ndi vi dual enantioners of the conpounds of formula 1 may have advant ages,
as conpared 10ompdindslof theaoamla Inmxy corgsinchirblhesercanphereftse may ekizein

treat manqti.gof various di sordg{qs or conditiong. Ln so far as th conpf)unds
of f or mufifferenk epaniiometic id, GiaREEOMERE OIRS S UREAB relges o Al aRjical wi de
vari ety Qbmeisfdn@rfinite3aisbed dfto¥iobRdtSof METEARMNE 12B6iHCL0AR Ricafixfifes

Al t hough such salts nust be pharnaceutically acceptable for adm nistration
to ani nadmsl a9 indiBdua eppniéomete sindadihsterepispmenst dfcsich ccompound, lapd i migkwres t he
base conpound fraom the reactjon mxt.ure as, a phar eyticall naccept abl e
sat Bnarenen riR ehaEeiey ol BRLRemaR BEfRmG et ABREN O
an al kal fhaecdneag onemplsy thBal fRBHEcENCIFOMiENIdubhBoneR&aRas®bldndd by known
pharmaceutical ly acceptable acid addition salt. The acid addition salts of
t he basemekodpsuekias epticahresolufigeritaciana reaystalisatiop, pptigally seleghiverieetionng t he
base CO”&Q&H&n&Yog&pﬁic?s S Pr{‘{h'egdr Lgarﬁ%%; é’f%g ?ﬁlaﬁp}%ﬂﬂét o(}fi%st igf‘enﬁéﬁiﬁt%.”.

m neral or organfc*acid I n an aqueo sol vent "or tn a suitable organic
sol vent , Inglisdduad snaneioherodf the cahbamdb of fdpmnlachmal hhve sdvapapes bocomparéde
solvent, the desired solid salt is readily obtained. The acids which are
used!® o WHBPHGT EACETRIC BIHITRS QX (HRSSEAOPPORBdSe Bt A1 ealRFRf QlqATaUs HISOMIIS Obf ¢ he
aforenen&drfaﬁﬁgls_ base conpounds of this invention are those which form
non-toxic acid addition salts, i.e., 25 salts containing pharmaceutically
accept abl e anlnosesfar guihh campbtwelshof dowoiih drargibgsic éymipainds thejeqre bl grpibdali de,

nitrate, | fate or. bisul fate,..phosphate .gr acid .phosphate, acetate,
et at o, bl agyidBcrafelr b it At S8 sftio PaReRk A wedif i
mal eat e, AfiHbBIhAueh saltd MEQNRharBRALEHAIH ReeptflE B RmifBi NS Whinatie,
et hanesul fonate, benzenesul fonate, p- toluenesul fonate and panoate (i.e.,

1, 1' et hyeléamedesirgbleoinhpraetéiney tosiniiiadivt iielateele kask toompoond Heonp tless sagetion
| dent cal {0 ol SER AN M ey SRELELERTBR DBl Ce B bt o

are repl asggbudy Bnreatrhent wigy ki glkahinedeapdt af@ Siscrédftenessveniib gree Giafd & £nt
fromthe atom ¢ mass or nass nunber usual ly found in nature. Etxarrpl es of
I

i sot opesPhdmeceuiifalbe ar¢rptblo Rsifetdition salto 20196 rddites sakscrf 1the 3887 000900
conmpound i t] j j Y >arbon,

i1 ogoncRgE oPFSE SRIcaLi SE! de @l Bk R I bR Wi 201
3H, 2BC, aib&antdd[, e§hlyald@0amodntOgf B&Rho3@PmiB&Gs, od $Eganandci8GElan aqueous

espect] volts OIPRUNS of UG, BLESEML IYOTLI o, PLSCUgS Lhorcoly and
\Q?Bfrg COB¥AbihtibR @ f AOIAVERNthO B&Gret $0L @ PABisABEHIR otRhiREd. TROMQBESHhRE ¢ her
- used to prepare the pharmaceutically acceptable acid addition salts of the aforementioned
base compounds of this invention are those which form non-toxic acid addition salts, i.e.,

25 salts containing pharmaceutically acceptable anions, such as the hydrochloride,
hydrobromide, hydroiodide, nitrate, sulfate or bisulfate, phosphate or acid phosphate,
acetate, lactate, citrate or acid citrate, tartrate or bi-tartrate, succinate, maleate, fumarate,
gluconate, saccharate, benzoate, methanesulfonate, ethanesulfonate, benzenesulfonate, p-
toluenesulfonate and pamoate (i.e., 1,1'-methylene-bis-(2-hydroxy-3-naphthoate)) salts.

30 The present invention also includes isotopically labeled compounds, which are
identical to those of formula 1, but for the fact that one or more atoms are replaced by an

atom having an atomic mass or mass number different from the atomic mass or mass

number usually found in nature. Examples of isotopes that can be incorporated into

10



are within the scope of this invention. Certain isotopically |abeled
conpounds of the present invention, for exanple those into which

r adi oact iwe 20&pitoegges such as 3H and 14C are incor por at edy/1Bzc/o@edul i n
drug and/ or substrate tissue distribution assays. Tritiated, i.e., 3H, and
carbon-14, i.e., 14C, isotopes are particularly preferred for their ease of
10 pr epaforipoandaid tﬁetlﬂes‘eﬁbilﬂ\iehyon Ftweltdtee isotcpel safi hydrbgem, wiatonh exévagen,

i sot opes such as _deuterium can af for t c
advant agByerRPERhegR Sy %Jr%r%%ﬂér anrig’fﬂémaﬁ such P%l%ﬁfﬁ l% E‘rh‘g«aﬁ%%b
i ncreasedgi Riprip #gl sy i fg By rRAEALIJOSaERpbEMHAI 619%nb1%se1ﬁ‘rlﬁverﬁi%ﬂce may

be preferred i'n 'Some’ ci fcumst ances. Iso?oplca Iy | abel ed” conpounds o
formul a plrodmgs phha:rdmfugsd tphereasktuietly geeptable ywalie 0|ﬁrse1dac@upct)lyndsa>rro,ﬂ satfl out

t he proced 5 S edin th enes an bel b
SUbs B ¢ PGS A 05 HaBPe PReL SRR P bRt R o " Y
non- i sot gpivei@lih ¥hd cest 1heAaRBhAtionCo TRANMIR0bichily SabelsdefirhsiintR Y Rige
prepared as descri bed bel ow. Unless otherw se indicated, in ﬁ?e reaction

schenes pgndinends. gar @mplr: &qsmmtopzvhlr:h ralioagfive isotopes wchyas 1 apd ng’ AA

ner o ot NEocae ke waragel f Fledhalf QAR EL AT IR, TSR\

wher e ot%ef cate or nmu

2006/ 103154593}5?C1ﬁd Bados/ 1@QQQQU4C S@sh&ipés Ar@paﬁ’cumy ﬁb&HeBrfor RhAP ease~of ~ ~ORi
0 acetonrtrrle xXx 2 0 R = H alk ~Y \ fornylation IYl'

\ ol ¥F i nPepaAEen gid detectallitio- Fm}fmr s@rtltlﬁ@nom eewlﬂHrfq@mﬂpgzm 8 3 4
n=2, 3or 4déﬁ§erﬁ‘)§n, Ee.Bzﬁ, mf({rgd&%lno %e%eﬁtlg%&ntages resulting from greater

metabolic stability, for example increased in vivo half-life or reduced dosage requirements

and, hence, may be preferred in some circumstances. Isotopically labeled compounds of

formula 1 and prodrugs thereof can generally be prepared by carrying out the procedures

15  disclosed in the Schemes and/or in the Examples below, by substituting a readily available
isotopically labeled reagent for a non-isotopically labeled reagent.

Compounds of this invention may be prepared as described below. Unless

otherwise indicated, in the reaction schemes and discussion that follow, A, D, Y, Q,Z, V,

W, J, K, ring AA, and R! through RY of the formulas below are defined as above. Except

20  where otherwise indicated, n is 3, 4, or 5 in the formulas below.

11



P Qu()n.G'NN\ HP P O/()nomi 2 ONNHP2 56 RB R3 RR COORL R Y\
~Qu()n i deprotection P1 O-On OMN NH cyclic N-acylation Pi ,ONH O 2 $
7 R3 R3 WD 200 20855deprotection Y oxidation Y )n,~N HOperproos/osto - H( N
N HOHO 910R3 GDNHR2 C, DR2Y ~Nu()n-0- NN NaBH(QAc)3 H O
Formul a 1A Schenme Aillustrates a nethod for preparing conpounds of formula
1A, i.e., conpounds of forrmula 1 BohemedAA is -(CH2)nO, Qis N, and Zis
C. This method 5 involves preparation of a phosphgniumylide 2 for the
formation of a C=C bond from an aro[_[;atic al dehyge §r by reaction of

tri phenyl phosphi n@'\wifﬁﬁr@“*sui t abl &%hal oal kyl esfer Qr omcid such as a
compound of formula xx.gPl is a %d&,ﬁ)xy-prot ecting gloup such as
tetrahydropyranyl whigh i s renmoV&B"€" under acidi ¢ coRdRi+iamby P2 is an acyl
protecting group such as 2,2-di nethyl -propi on?@ (fivaloyl) which is

renovabl e under groﬁac acidic or 10 basic cgnd tigng. Conpounds of the
formula 3 can beR% | at ediolylafdepr ot onat i on” a  Stoediigma@se such as
but y! |'i t hi e 6h| olkedl by addi t i on, of pdPret ylk i de—-BWMA—to= gi ve
conmpounds 'such as® 4N R&&Bzi on of conpounds of the Fdrmula 2 and 4 under
Wttig 3 4
n=23o0r4
Rs R3
RZ ——__-COOR
o 0 J\’l\/%(__\/ ' reduction - Rz‘y [ COORy
AN Uing Z O ) |
P1 (@) N NHP2 P1 ~ n\OJ\N/ NHP2
5
6 B3
R R2 N
Ty
R2 COOR;

YO . . /O\/( In JI\ Z
deprotection O _-On |)Iw cyclic N-acylation Py TOTNT NN
— P \OJ\N NH, > g N O

7
RS RB
RZ. R2
- O ~
deprotection HOw _() JYI\: oxidation J]\/() J(l\\
—_— ne —_— - P
NS N H S0 SN N
H 'O H 'O
9 10
RS
G-D° NH» Cipr RZ
\/ YOS
NGy P
> Y
NaBH(OAc)3
Formula 1A

Scheme A illustrates a method for preparing compounds of formula 1A, ie.,

compounds of formula 1 wherein A is —(CH,),O-, Q is N, and Z is C. This method

5 involves preparation of a phosphonium ylide 2 for the formation of a C=C bond from an
aromatic aldehyde 4 by reaction of triphenylphosphine with a suitable haloalkyl ester or

acid such as a compound of formula xx.  P; is a hydroxy-protecting group such as
tetrahydropyranyl which is removable under acidic conditions. P, is an acyl protecting
group such as 2,2-dimethyl-propionyl (pivaloyl) which is removable under protic acidic or

10  basic conditions. Compounds of the formula 3 can be formulated by deprotonation with a
strong base such as butyllithium followed by addition of dimethylformamide (DMF) to

give compounds such as 4. Reaction of compounds of the formula 2 and 4 under Wittig

conditions give chain extended acid or ester olefins of the formula S. Reduction of the
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conditions give chain extended acid or ester olefins of the formula 5.
Reduction of the 12 WD 2006/ 103559 PCT/ | B2006/ 000900 C=C bond is

acconpl i shedogw®bspably by catal ytic hydrogenation to gipee/nsieesaber at ed
al kyl chain extended acid or ester 6. Use of internediates where R is

al kyl can sinultaneously be hydrolyzed to reveal the carboxylic acid and
renove t@eCRnfrietaecsmpigshed poefprably b ¢eialytichieydasgenati@r ou glvgi thé ngtucaepounds
of theforrmla? Cyclizatjon of 5 c nds of the f ajzi
acconpl i dkdgchay e‘é‘)facl%/ﬂr c%?Ferp@p% élc ehptes, g lso‘I‘nS(WhF?Pn

di cycl o ffﬁﬁtﬁ'x?ergﬁ Foleino dbdal BeUMBININE 187 24! 81%8{: i W ShRE:
Conpounds o# tr?e ? m}g %ﬁet as prepgred cgn ta)le deprrot ec? ed Hli}nlgrer zlalggljdl C
condi t i ogrsup do re‘eaabalhe ammohgwup@wggcmplpgundmgf tenprountis7.9. Colizatian oh of a

d of th th De P d th t abl
ol 611 P ERGEHES ShCH O] OF FEETTURUD AN, BREa! AT BERe B e 1
di met hyl regsdnkQ%f %1&1%@@0%}3}/}@51’6o&i‘rhﬂl@'@ﬂﬂhclﬂbron’fé@ﬁn@FA}A’ kbletentiis!Preferred.

chl orochronate) to formthe correspondi ng al dehyde of fornula 10. This
reacti oncﬂmyolbéis odithe fogmylaS thys preparesr Hiepeotgatt@idey acidict Goadifiondfr an
(THF), | f oxi fg t hese
sol vent srevﬁlegh ngg y%afouﬁ§¥vigrc%1\@)-%030% d@s%ﬁiﬁﬁ% 08&1 er| ﬁ}égg{n%u%

pi peri zi wah BessWomh P&lcﬁﬁﬁ@i&EoA anu&bmguliﬁ)ldsmixhﬁﬁﬁgv@eht Isnavath Hose of
skill in the art, with a conpound of fornula 10 éi el 93 t he corresg)ondl ng

conpHlindiogpxyhspzris 30191)\ oxgyb chlerde in digmetnil sakosdde (BWEHOPHHERILon) 8F
exanpl e, pgfi @pﬁsugﬁﬁm&ra{éﬂé&n%g 1O GERA L RoE hﬂg Ui ddhS DG Fohflh i18e

reduci ng age as sodiumtriacet oxyboro e orsodi um
cyanobor Thig deadien nhime be eantddooutsial dieldbroozethanb e(Cﬂlelzd,l tctrhhbrdm@fumméEHF)

tetrahydrof . di | f rmam de or. a co 0 of two
nor e #}Wgé'él SQ/QMOI)W f/° ’é‘aB%‘E W4 Ofd’a%ﬁetoﬁéfi?sﬁf féi‘f& 55‘? ents
of acet i gmifdGbsl- ofvéh@sﬁﬂaﬁ‘tul%@ﬁfp@ﬁﬂl'ﬁ@ &' pipkRARE, dasnehdif ﬁ@@&h&ﬁéd@ 8ding
hydr obrom de salt is used base such as triethylamne is ta/ |caII
ot

addelh Thethodsiwetlikneward thﬂse ohskil ipthefast, atithya canaprind of dormide L |tb¢ ons of
D R TP AR S ey e, 2
PhLi, Et g&fmpld, dﬂ@ﬂzing%lytﬁcﬁyﬂﬁ)geﬂatro% BethbddorRBinE3 hydride reducing agent such
as sodium triacetoxyborohydride or sodium cyanoborohydride. The reaction solvent can
be 1,2-dichloroethane, tetrahydrofuran, acetonitrile, dimethylformamide or a combination
20  of two or more of these solvents, with the optional addition of 1-10 equivalents of acetic
acid. When the piperazine or piperidine hydrochloride or hydrobromide salt is used, a
base such as triethylamine is typically added. The reductive amination is preferably

conducted under conditions of neutral pH.
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R2 Y OCH3 Base R2 lyll OCH3 Pj Qu()n_O~ i i0Ou()n~ 1. CI3000N=C=O N NHP2 P1
(r) NNH2 CH2Cl2 14 15 2. HCl104 (70%9 ether R3 R3 3. 1 N NaOH/ MeOH 2
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~()n~0 N N (Dess-Martin) 16 17 0O RB GAD- G R3 YR? IIl ~NHD-R2 Y
OHC~ ON NH Et N NaBH QAc ~N~()n~O-N N NH ()n~ HO 3 ( )3 H O 18 DCE, THE
Formula 1 B Schene B illustrates a Sohelmed f or preparing conpounds of
formula 1B, i.e., conpounds of formula 1 wherein Ais -(CH2)n0O-, Qis N
and Z is N ®h al dehyde of the 5 fornula 11 sgth as

N- ( 6- Chl @r.0-B-f.oroy! - pyr pdi n42-yl) -2, 2-di mﬁ2h <ol on ¢nal of
Organic Chegm §try, 55(§€b r*(:} %QH50; 1@ ) [\ 2 1S mctlng
group sug; N oyI——MFé—?-\——I—Sr e b KZPiNgibL ¢ aciRbbicEtber basi c
condi tions can be redetedMmiotth a prot ect ed dit of the formula 12 where n
is 2, 3 or 4 and Pl is gJagdrpxy- protecting group such as benzyl which is
renovabl e under congptions of catalytic 10 hydrogepati on. Formation of an

al koxi des of theRa‘ormJI{ Illn ap. a aprotic solv,gmt fo I by addition to
a conpound of fhe guun,_a_sorrpounds o Yt

Speci fi calﬂoyvf({'? '@_lrlp requires a bgs@\su(dhL s?ﬂﬁ‘l?ﬁ%@ BT oxi de,
sodiumtert- but OXI 44, sodi um hydri de, bot assi u hydr|

dii sopropylamde, lithium bis(trinethylsilyl )am de, pot &sECIOR70%)
bi s(trinmethylsilyl)am de, or sodium 15 bis(trimethylsilyl)anrde. The
sol vents used may be THF, dioxane, ethylene glycol dinetshyN radreMeODVF,

NVP, or DMSO or a c ination of two or nore of t i¥se sol vents.
R2.

Y% 10% Pd-C/H, )r\ Oxidation
O no = Hov<>n\oJ\

{Dess-Martin)

P

G
RS \D” R3

/\l G
R2\Y AN I\/NH \D’/‘\ R2
o) \H NG R )I\
orc”Un AL 2 ’Q
SN EtsN, NaBH(OAC)3 o
18 H O DCE, THF Formula 1B

Scheme B illustrates a method for preparing compounds of formula 1B, i.e.,

compounds of formula 1 wherein A is -(CHy),O-, Q is N and Z is N. An aldehyde of the

5 formula 11 such as N-(6-Chloro-3-formyl-pyridin-2-yl)-2,2-dimethyl-propionamide
(Journal of Organic Chemistry, 55(15), 4744-50; 1990) where P, is an acyl protecting
group such as pivaloyl which is removable under protic acidic or basic conditions can be
reacted with a protected diol of the formula 12 where n is 2, 3 or 4 and P; is a hydroxy-
protecting group such as benzyl which is removable under conditions of catalytic

10  hydrogenation. Formation of an alkoxides of the formula 12 in an aprotic solvent
followed by addition to a compound of the formula 11 give a compounds of the formula

13. Specifically the reaction requires a base such as potassium terz-butoxide, sodium zerz-
butoxide, sodium hydride, potassium hydride, lithium diisopropylamide, lithium
bis(trimethylsilyl)amide, potassium bis(trimethylsilyl)amide, or sodium

15  bis(trimethylsilyl)amide. The solvents used may be THF, dioxane, ethylene glycol
dimethylether, DMF, NMP, or DMSO or a combination of two or more of these solvents.

The temperature of the reaction may vary from about 0°C to 140°C. A compound of
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The tenperature of the reaction may vary from about 0C to 140C. A conpound
of 14 WD 2006/ 103559 PCT/ |1 B2006/ 000900 formula 13 is reacted with

( met hoxy mebhyéeytosisphenyl phosphoni um chl ori de under W tt ipgT/1BZ006/0000@" - EnTONS
conditions giving a 3(2-Methoxy-vinyl) pyridine of the fornula 14. Renoval
of the protecting group P2 under protic basic conditions exposes the am no
group fanuaii3ck reactsdewith queﬁmumleﬁhyl)trgmemylp}msphdnhum dhkagiemndsu&ﬁtt'@

trichl oroacetyl _i socyana 5 Furth i ficat er i,at e
exposes ¥ Iﬂ?‘é‘?’é@?’é‘bo“élcﬂémgs Wﬂ%ag&%&&y VIR ﬂi’yF Jé‘et tBT‘I R%‘F‘Bﬂ‘sgf'yl
beari ng I@éﬂlgfail Efe’trhg Y@ce&m?g fP?%&?Pﬁ‘dﬁc%@é%Eﬁ&iuf)ﬁM posebtRAidBBlerdig h a

protic base es a und of the formula of the pyridyl-fuse
1, 3- Di hyfuoro-wWhiclB3 d'raazieﬁirmeébwrreacnen V@t afeppénd sWdan@ehlarqa@ﬁy Oﬁ@nﬁ@unds of

the for a 16 rowde co ounsof the for des b

T vt ety 2008 OF o HRRHRIRObrep S, &Pk SERAI G hich Moptfifes, |
cl eaved {fnh %@Oﬁﬁhrd@@acbwﬂrwaﬁhg QiR to Fodfe @Xaithtated tbenhybhtgasdatingn can
be conducted using 5 to 20 %gal | adi um on actl vated carbon in a sol vent

such as TrsaimenbMithet peatis|base Bpetatey @rasrposnd of s fosmgle; of the pyndyl—fused -

di et hyl f gr, 0 on f for a
peri od oi 3 ﬁrﬁg&g% 3ﬁour gﬁl g%gg éf g%%l ul\rél[sjhgCErO é‘ﬁ% of Pgﬁiﬁ% ggiﬁ%our S,
under a fayfitRIENpPRIVRRS mep&ﬁldsrdfrthalﬁﬁnmlaldésmnbélbfﬁr the @ymb)ﬂffhmde—l It.6ferably

about 1 atnosphere. Oxidization of the r ox rou 0 .give Ideh des of
e Kor naiahERo-EhaldEoparT BHared Wersih i 1079 d SePo Bl A0TB Y Hide

| deh d
al dehy égméﬁbﬂ%mgééo matgdew@gﬁé éoﬂgaaﬁde BLRES 33 0, BEIIRE rohcycﬂeated

hydrochlorl fofmula 11 by reductive
am nat i ocarbin Imzmgsolwit alsydh cashymethgeniat étbanoletthivaty dgrfutay, umetlg acidydri de

reducin S c s sodi 20. t t b d

Gescr | bemegINioRY e&érﬁa%{&wni TGLE5Y of M ST Yotbedes gy
2006/ 103338t E%ﬁﬂs@ggggl:{t%qgﬂgs for MRSt DY BoteNidveOr Nidgdn plBkEiire THE
R2 Br base 2 CN 3 19 20 I\/b ON02(Boc)20 THE R§ NaH X 2 /

N THB Rfrmog‘g_AtNghQutF@atgg)sphere preferably about 1 atmosphere Oxidization of the
hydroxyl group to give aldehydes of the formula 18 can be performed as previously

described above. These aldehydes are subsequently coupled to the piperazine or piperidine
hydrochloride or hydrobromide salts of the formula 11 by reductive amination utilizing
catalytic hydrogenation methods or by using a hydride reducing agent such as sodium
20 triacetoxyborohydride previously described, giving the exemplified compounds of the

formula 1B.
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MONO2 0 1.4 MHC, MO N112 1,4-dioxane | CDI, Et3N, THE R8 R2 NO 2.
10% Pd/C, R R2 N R150 CH HO R3 23 RS MeOH R3 24 microwave MO0 N-O
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R3 26 reflux GO- N~HO HONHON)Nn NRs CL ()NI N R G R n=2,3 2
K2C03, Nal, n =2, 3 R3 CH3CN Forrmula 1C 27 R3 Schene Cillustrates a
met hod for preparing conpounds of fS.nhnndeeClC i.e., 5 conmpounds of formula

1 wherein s -(CH NG, Q Y ang.C Z i§oN, an iswa (Cl- C4

al kyl . Corrgiog 2he _O_E_Lgtﬁ\g_lﬁ Jou ﬁ?z Mry, 4()7)
1238-46; 19 Beact ed wkd h sodi B ROL@ESi um cyani de to give
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pr ot ect i ngﬁs(? OAPE2, *pri or%?°8)28 otona Wi th : F%_ig[_g_&)n/_d ’
addi tion of '% al kyl halide, ®d pfoduteNso ds of TdmOr mul a 23.
Sequenti al enp t’he ami no protectimiy gzo@p foI | owed by reduction of
the nitro groupgi ves diam ne conpounds of fornula 24. These can be

cycl i zedyly,_rgachiogn W|th a $UiMEBte aquigrated bonyl such as phosgene
or carbonyl g dazol |\J!é—ctmwpounds of forml a ZSCDReum\mIF of the
met hoxy gr, { §> Qe O thes : ag-Rh t 1566 i ves
phenol s of fopsul r ef era eQ)Hr eagents fots thi s}Ipfmessmchlag wde boron
tribromde indic Iororret hane. The phenols thus prepared can be reacted
wi th an excess 16 V\D 2006/ 103559 PCT/ 1 B2006/ 000900

MeO R BBr;, CHCly 1O e B Uy
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27 R3

Scheme C illustrates a method for preparing compounds of formula 1C, ie.,

5  compounds of formula 1 wherein A is —-(CH),O-, Q and Y are C, Z is N, and R®isa (Cs-
Cy) alkyl. Compounds of the formula 19 (Journal of Organic Chemistry, 4(7), 1238-46;
1984) are reacted with sodium or potassium cyanide to give nitriles of formula 20. Mild

and selective chemical reducing reagents such as borane-tetrahydrofuran complex reduces

the nitrile to give the amine of formula 21A. The free amine of formula 21A can be

10  protected by an acyl protecting group 22, prior to deprotonation with a strong base and
addition of a suitable alkyl halide, to produce compounds of formula 23. Sequential
removal of the amino protecting group followed by reduction of the nitro group gives
diamine compounds of formula 24. These can be cyclized by reaction with a suitable
activated carbonyl such as phosgene or carbonyldiimidazole to give compounds of

15  formula 25. Removal of the methoxy group by methods well known to those skilled in the
art gives phenols of formula 26. Preferable reagents for this process include boron

tribromide in dichloromethane. The phenols thus prepared can be reacted with an excess
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of 1 to 5 equivalents of an appropriate al kyl dihalide. The reaction may be
run in solvents that include singly or as m xtures, water, acetonitrile,
acet one, WbhBpodOvESs90r et hanol and a variety of bases i rciruB2ago@oai um

pot assi um or cesi um carbonate, sodium or potassium hydroxide, at
tenperatures ranging from50 to 140C. The resulting conpounds of 5 formula
27 are tdfanorseamivedtntd dfrancap@rcpuiatet dlkyltdéithlide p@hardangoomap bpawn th sedyentss

depicted in Scheme C to.yield the desired L3 1C, Thi
ot i RdniIRA SRSy o TRy VHE grecuils SRCBoHaUE. DA e Berbid

car bonat ey, 2adhtMseAMBRAM S 0IARS | foMssia A SR8t cAbdRid) ¥baiing pdtassium
di i sopropyl et’hyl am ne. The sol vent used nay be acetonitrile, water,

t et r ahy drydfaxide, at diempentiresacangorge frome60yto  14056ut {lihe kieswiieg chepewnds off

tol uene,_or a 10 combi nation.of two, or re of .these. solvents, lnoyrganic
sal ts sUOHYS 2§7ofl:'ff’ ﬁli’ﬁ“oliea‘:tﬁ‘gt‘”é‘g’s‘f E}rﬁ"ibétbt?’%g ey pe° SR BIPEge L %egfcé?c{/g][ s in
the reacddngme 41§ yﬁ&@ﬁ%ﬂﬂ%ﬁé&c&ﬁgédﬁﬁ of f6AKl1h AT, MPs Yedchon IsofreRBOIY ranbi ent
tenperature to about the reflux tenperature of the solvent used. The

react i oninnteg plesancheotheabasd $wh nisc potassiem earbenads, | weivm agedwaite PSINH MeO

NO2 1) B THE. NH2 .. THE MO, NH qr.ef | ux
R 1 e Shep ity rstpsgubie o disoproby b REncloifdse oy bbb bR 5. 5
Cl 28 _7®ater, t@rablydidRurhn, RAsane Ficetdns, MethyBRobutyFkelord? b&iZeniedt wkuedd, &la n=3 R3
D ONO ~ ~11INHI" NpJnl [/ NH G v R2Z CH3CN, K2C03 n = 2,3 R3
Nal /}0ef | epmtieation] af 1wo Sehewee Of i thegsselyinds AnAEEeREasAlS, SYsheart A cBhpounds
of for ! o) LN | S , Q and
vV are g%cgas%@nhﬁogﬁc}f ﬁg? I%g%%ﬁﬁf@ed Is JR0H fh the REABHN The Rnipbatiad of the

reaction may vary from about ambient temperature to about the reflux temperature of the

solvent used. The reaction may also be heated by microwave irradiation.

15 Scheme D
H O
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RQQ/CN 2) H,, Pd/C R? NH, reflux R2 f
RS 20 R® 218 R 28

Br
H O Cl/\H; H O
HO N~ n=23 o N~¢
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29

reflux
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G t o
/\ o) N
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Nal/reflux Formula 1D

Scheme D illustrates a method for preparing compounds of formula 1D, i.e.,
compounds of formula 1 wherein A is ~(CH),O-, Q and Y are C, Z is N and R®isH. By

20 close analogy to Scheme C, compounds of the formula 20 (also known in the prior art :
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20 cl ose an
the prior art

al ogy to Schene C, conpounds of the forrmula 20 (al so known in
17 WD 2006/ 103559 PCT/ | B2006/ 000900 Journal of Heterocyclic
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piperidines to give compounds of the formula 1C in a manner similar those analogous
10  procedures previously described.
Scheme E
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15 Scheme E illustrates a method for preparing compounds of formula 1E, i.e.,

compounds of formula 1 wherein A is —(CH;),0-, Q and Z is C, and both R* and R’ are

methyl

(Me). A substituted tetralone of formula 32 (Tetrahedron Letters, 37(12), 1941-1;

1996) above can be converted to an oxime of the formula 33 and rearranged by methods

known

to those skilled in the art (Schmidt rearrangement, Synthetic Communications,
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38 n =4 CH3CN Me Rreflux Formula 1E 15 Schenme E illustrates a nethod for
preparing conpounds of forrmula 1E, i.e., conpounds of fornula 1 wherein A
is -(CH2)woQue/@snd Z is C, and both R4 and R5 are nerloyhBiovE)009dd
substituted tetralone of fornmula 32 (Tetrahedron Letters, 37(12), 1941-1;
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Scheme F illustrates a method for preparing compounds of formula 1F, ie.,

compounds of formula 1 wherein A is <(CH,);,0-, Q and Z is C, and both R® and R® are

Me. By close analogy to chemistry previously described in Scheme E, an alternately
substituted tetralone of the formula 39 above can be converted to an oxime and rearranged

15 to the corresponding 1,3,4,5-Tetrahydro-benzo[bJazepin-2-ones of formula 40.
Conversion of aryl methoxy groups to the corresponding phenols is described previously

in Scheme D above. These processes give compounds of the formula 41 which are then
converted by reactions of the phenols with appropriate alkyl dihalides (42), followed by
displacements with G-substituted piperazines or piperidines to give compounds of the

20  formula 1F.
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Scheme G illustrates a method for preparing compounds of formula 1G, ie.,
compounds of formula 1 wherein A is -(CH3);0-, Q and Y are C, Zis N, R* and RS are H,

5 R®and R are both Me, and R®is H. With the provision that R? and R* are not groups
susceptible to halogenation, phenolic compounds of the formula 43 are converted to the
corresponding methoxy compounds of the formula 44 in a manner well known to those
skilled in the art. Similarly halogenation to give compounds of the formula 45 using n-
bromo or n-chlorosuccinimide is well known. Compounds of the formula 46 are obtained

10 by displacement of the halo group by sodium acetate, followed by basic hydrolysis to give
compounds of the formula 47. The benzyl hydroxyl group thus formed may be converted

to a leaving group, of which in this case chloro is preferred, to give compounds of the
formula 48. Deprotonation of a nitro alkane such as 2-nitropropane provides a reagent

which can replace the leaving group of compounds of the formula 48 with a dialkylnitro

15 functionality to give a compound of the formula 49. Catalytic hydrogenation of
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Scheme H illustrates a method for preparing compounds of formula 1H, i.e.,

compounds of formula 1 wherein A is —(CH),O-, Q and Z is C, and each of R*to R is H.

15 By close analogy to chemistry previously described in Scheme E, an alternately
substituted tetralone of the formula 55 above can be converted to an oxime and rearranged

to the corresponding 1,3,4,5-Tetrahydro-benzo[blazepin-2-ones of formula 56.
Conversion of aryl methoxy groups to the corresponding phenols is described previously

in Scheme D above. These processes give compounds of the formula 57 which are then

20 converted by reactions of the phenols with appropriate alkyl dihalides to give compounds
of the formula 58, followed by displacements with G-substituted piperazines or

piperidines to give compounds of the formula 1H.
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Scheme I illustrates a method for preparing compounds of formulae 1 Ia and 1 Ib,

5 i.e., compounds of formula 1 wherein A is ~(CHz),CHz-, Q and Y are C, Zis N, and both
R* and R® are H. For example, compounds of the formula 59 formed from the triflation of
compounds of the formula 29 can be reacted with a chloroalkenylboronic acid .of the
formula C1(CH,),CH=CHB(OH),, wherein n is an integer from 1 to 3, under palladium-
catalyzed Suzuki cross-coupling conditions (Chem. Rev. 1995, 95, 2457), to give the

10  corresponding compounds of formula 60. For example, the coupling can be conducted
using a catalytic amount of tetrakis(triphenylphosphine)-palladium(0) in the presence of a

base such as aqueous sodium carbonate, sodium hydroxide, or sodium ethoxide, in a
solvent such as THF, dioxane, ethylene glycol dimethylether, ethanol (EtOH) or benzene.

The temperature of the reaction may vary from about ambient temperature to about the

15 reflux temperature of the solvent used. The resulting compounds of the formula 60 are
then reacted with a G-substituted piperazine or piperidine, as depicted in Scheme I, to
yield the corresponding compounds of formula 1 Ia. This reaction is typically run in the
presence of a base such as potassium carbonate, sodium carbonate, cesium carbonate,
triethylamine or diisopropylethylamine. Typical solvents include acetonitrile, water, THF,

20 dioxane, acetone, methyl isobutyl ketone, benzene or toluene, or a combination of two or
more of these solvents. Inorganic salts such as sodium or potassium iodide may be
employed as catalysts in the reaction. The temperature of the reaction can range from
about ambient temperature to about the reflux temperature of the solvent. The reaction

may also be conducted under microwave irradiation. Hydrogenation of compounds of the

25  formula 1 Ia, using methods well known to those of skill in the art, yields the desired

compounds of formula 1 Ib. For example, the hydrogenation reaction can be conducted
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Scheme J illustrates a method for preparing compounds of formulae 1 Ja and 1 Jb,

i.e., compounds of formula 1 wherein A is -(CH,),CHy-, Q and Y are C, Z is N and R3,R4

10 are methyl. Compounds of the formula 61 are deprotonated by suitable bases and
alkylated to install the substitutions R* and R® and give compounds of the formula 62. By
analogy, the reactions previously described for reduction of compounds of the formula 20

to 21A, N-protection to 22, reduction of the nitro to 23, deprotection of N to 24, and
cyclization to 25 in Scheme C can be applied to compounds of the formulas 61 thru 66

15 above, respectively. Conditions for reaction of compounds of the formula 66 with a
chloroalkenylboronic acid of the formula C1(CH,),CH=CHB(OH); to give compounds of

the formula 67 have previously been described in Scheme I above. Also in like manner,

the procedures for reaction of compounds of the formula 67 with a G-substituted

piperazines or piperidines, to give compounds of the formulas 1Ja are previously
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Scheme K illustrates a method for preparing compounds of formulae 1 Ka and 1
Kb, i.e., compounds of formula 1 wherein A is —(CH,),CHy-, Q, Y and Z are each C, and
R* and R® are Me. Conditions for preparations of compounds of the formulas 68, 1Ka and

10  1Kb are all analogous to those in Scheme J from 66 thru 1Jb.

The preparation of other compounds of the formula 1 not specifically described in
the foregoing experimental section can be accomplished using combinations of the
reactions described above that will be apparent to those skilled in the art.

In each of the reactions discussed or illustrated above, pressure is not critical

15  unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres
are generally acceptable, and ambient pressure, i.e., about 1 atmosphere, is preferred as a
matter of convenience.

The compounds of the formula 1 and the intermediates shown in the above reaction
schemes can be isolated and purified by conventional procedures, such as recrystallization

20  or chromatographic separation.

The preparation of other compounds of the formula 1 not specifically described in
the foregoing experimental section can be accomplished using combinations of the
reactions described above that will be apparent to those skilled in the art.

In each of the reactions discussed or illustrated above, pressure is not critical

25  unless otherwise indicated. Pressures from about 0.5 atmospheres to about 5 atmospheres
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time period and interval at which such administration is carned out. However, a dosage

15 level that is in the range of about 10 mg to about 100 mg per day is most desirably
employed. In some instances, dosage levels below the lower limit of the aforesaid range
may be more than adequate, while in other cases still larger doses may be employed
without causing any harmful side effects, provided that such higher dose levels are first
divided into several small doses for administration throughout the day.

20 The novel compounds of the present invention may be administered alone or in
combination with pharmaceutically acceptable carriers or diluents by any of the routes
previously indicated, and such administration may be carried out in single or multiple
doses. More particularly, the novel therapeutic agents of this invention can be
administered in a wide variety of different dosage forms, i.e., they may be combined with

25  various pharmaceutically acceptable inert carriers in the form of tablets, capsules,
lozenges, troches, hard candies, suppositories, jellies, gels, pastes, ointments, aqueous
suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include solid
diluents or fillers, sterile aqueous media and various non-toxic organic solvents, etc.
Moreover, oral pharmaceutical compositions can be suitably sweetened and/or flavored.

30 In general, the weight ratio of the novel compounds of this invention to the
pharmaceutically acceptable carrier will be in the range from about 1:6 to about 2:1, and

preferably from about 1:4 to about 1:1.
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well known to those skilled in the art.

This invention relates to methods of treating anxiety, depression, schizophrenia

and the other disorders referred to in the description of the methods of the present

25  invention, wherein a novel compound of this invention and one or more of the other active

agents referred to above (e.g., an NKI1 receptor antagonist, tricyclic antidepressant,

SHT1D receptor antagonist, or serotonin reuptake inhibitor) are administered together, as

part of the same pharmaceutical composition, as well as to methods in which such active

agents are administered separately as part of an appropriate dose regimen designed to

30  obtain the benefits of the combination therapy. The appropriate dose regimen, the amount

of each dose of an active agent administered, and the specific intervals between doses of

each active agent will depend upon the subject being treated, the specific active agent

being administered and the nature and severity of the specific disorder or condition being
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25 WO 2006/ 103559 PCT/ 1 B2006/ 000900 For oral admnistration, tablets
contai ning various excipients such as mcrocrystalline cellul ose, sodium
citrate, welwoeqmszar bonat e, dical ci um phosphate and gl ycirnB2008yoooe

enpl oyed along with various disintegrants such as starch (and preferably
corn, potato or tapioca starch), alginic acid and certai n conpl ex
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Tagnes: BAFSIESR GBPmIGE i PatiE cecur peent wPT MR B Ay A e u
for tabligt) ';{Hla? WIERAS 8P outP rhé 16 ABRRSICO BBSp&@T dAy, $h Ridg® of MRAdd¥RY0saS,SO be

enpl oyeé as ers 1n gelatin capsules; preferred materials in this
connect ipoefemblofromeboutel0 tbabows®0ang péridays Syelk cespavaids may bgiagminisieedul ar

i ght pol yet hyl | ycols. \Wen 10 ] [ i xi
st Bed SRl ea S 7 SRRt PELSEY, RETHT IB, HPECHE, (° e RRc pitrel (8 27
Wi th varjepudsy e eheRieRbctillyl brR¥Qlilfg Vgeions ntgl sivertgelomt scenr depetiyling,  and,

if so desired, enulsifying and/or suspending agents as we|l, _tg}get her with
such divpoe thesspaeienaff anima m@%teqo%r@p?ll@%ldgﬁgr@w%t%é{linﬁdla eRfadSi ous

| i ke conbipation h : T K {hions of
2 compourtl Brot HE tpreg anilma B SR AR B, B Feli@ and RILMITRS, 2
aqueous PRl st @inieetraticayisharmtstipduy dd. soffeenstanpeeodrsagolevels debovs Heul d be

suitably buffered (preferably pH greater than 8) if necess and_t he
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is readily acconplished by standard pharnmaceutical techniques well known
to thosé™®killed in the art. This invention relates to nmethods of treating

anxi ety, deprgssbRited 36l 40RNbLAI FHT aéhtdleeinpibhef, pieabliesatraefestin etk to in
the description of the nethods of the present 25 invention, wherein a
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referred to above, is from about 0.01 mg to about 2000 mg, preferably from about 0.1 mg
to about 200 mg of the SHT1D receptor antagonist per unit dose, which could be
administered, for example, 1 to 4 times per day.

25 For intranasal administration or administration by inhalation, the novel compounds
of the invention are conveniently delivered in the form of a solution or suspension from a
pump spray container that is squeezed or pumped by the patient or as an aerosol spray
presentation from a pressurized container or a nebulizer, with the use of a suitable
propellant, e.g., dichlorodifluoromethane, trichlorofluoromethane,

30  dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a
pressurized aerosol, the dosage unit may be determined by providing a valve to deliver a
metered amount. The pressurized container or nebulizer may contain a solution or

suspension of the active compound. Capsules and cartridges (made, for example, from
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26 WD 2006/ 103559 PCT/ 1 B2006/ 000900 treated. In general, the novel
conpounds of this invention, when used as a single active agent or in
conbi nat iwo 20a¢/3amot her active agent, will be adm ni st ecedBioe/esvoadul t
human in an amount from about 3 ng to about 300 ng per day, in single or
di vi ded doses, preferably fromabout 10 to about 100 ng per day. Such
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parenteral, rectal.or buccal adnmnistration to.the:av . ac n for
AT AR L e R B S S R e S

t o about d@QRn"M, spbEifit Bimbhy TheTHREE MR ebatidrocabbditised00 copveat thee
5HT1D receptor antagoni st per unit dose, which could be admnistered, for

exandl e, ICk toKiconepisatinas. §a¢ Exampeci!. palorafishcssrpiion of thgepwy used to
et . iy : L b .
adm ni st g %%r'ilrﬁré}aep%é l!nmﬁgé ?otrf]'tﬁﬂ 801'%1@&&&9\6? thi§ 9{1%%&89 %o 1 d(g;%g'ﬁhtpw '}Fc'?egﬂ)rfir e

conveni ent vere rmof a solution or su sl on ma punp
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{1 chior fid b Gi5R! HraRgant Bo Hidhlith SO ALH AL pRAGSH1Y GRIRAR linS M, of
Itabl'é gas. Int
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present invention. Melting points are uncorrected. NMR data are reported in parts per
million and are referenced to the deuterium lock signal from the sample solvent. Any
reference to a “title compound” in an example, below, refers to the compound named in
25  the title of that particular example. The final Example, below provides results of a

thymidine uptake assay of compounds produced as illustrated in preceding Examples.

EXAMPLES
The following examples illustrate one or more of the embodiments of the invention

30  described above.

EXAMPLE 1
3-(Triphenyl-}us-phosphanylidene)-propionic acid bromide (2)
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27 WD 2006/ 103559 PCT/ 1 B2006/ 000900 gelatin) for use in an inhaler or
insufflator may be fornul ated containing a powder mx of a conpound of the
i nvent i orwendosaosisbt abl e powder base such as | actose or petraBzinG/000900
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Any 1efgreneet I73 °&, ahd %@stﬁﬁ;mmd at kdbnafeng@epdpleeS athetedfai@desutian t he
conmpound named in 25 the title of that particul ar exanple._The final
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exarrpl es Ie[ nore O I ment e I nvention
descr i beldi-ahor q40EXMVELEDC];) 3- 10121 phafly) 8.25-(phbid)p6edsy (d, déhe A propildhi c aci d

brom de 52% 4. 1298(mV\13?H2)05986 ]308:4)’15(?119 3II?I§T£ %3 %%%6/ Og&%)q 82 (s, 9H).
4-{2-(2,2-Dimethyl-propionylamino)-6-[4-(tetrahydro-pyran-2-yloxy)-butoxy]-
20  pyridin-3-yl}-but-3-enoic acid (5).
NaH (0.95 g, 39.6 mmol) was added in portions to dimethyl sulfoxide (DMSO) (10
mL) at room temperature, followed by addition of more DMSO (5 mL). After being stirred
for 10 min, 3-(Triphenyl-15-phosphanylidene)-propionic acid bromide (2) (8.22 g, 19.81
mmol) was added in portions. The reaction mixture was stirred until a light orange color
25  of the phosphonium ylide was formed (aprox. 30 min). N-{3-Formyl-6-[4-(tetrahydro-
pyran-2-yloxy)-butoxyl-pyridin-2-yl }-2,2-dimethyl-propionamide (4), 3g, 7.92 mmol)
pre-dissolved in THF (10 mL) was added dropwise. The reaction mixture was stirred
overnight at room temperature. Ice was added to the reaction mixture and extracted with
Et,0 (x 3). The aq. layer was acidified to pH 6 with 3M HC], and extracted with EtOAc (x
30  3). The organic layer was washed with H,O, brine, dried over Na;SO4 and evaporated to
give the title compound (5) as an oil. "H-NMR (400 MHz, CDCl3) § 7.42 (d, 1H), 6.60 (d,
1H), 6.38 (m, 1H), 5.81 (m, 1H), 4.60 (m, 1H), 4.26 (t, 2H), 3.82 (m, 2H), 3.45 (m, 2H),
3.21 (m, 2H), 1.91-1.42 (m, 10H), 1.32 (s, 9H).

29



To a solution of 3-Brono-propionic acid (1) (15 g, 98 mml) in acetonitrile
(MeCN) (200 nL) was added tri phenyl phosphi ne (Ph3P) (25.71 g, 98 mml) and
refl uxed wbanos2#3ise The sol vent was evaporated, the resecriBgoago@oge col or
oil was washed with diethylether (Et20), and the nother |iquor was
co-concentrated with toluene to obtain the 5 title conpound (2& as white
soI id. 1H NVR-{24QR- mm;aﬂ@bm@xosylan@m)% BB(tetrphydndypyran2eylogy-butoxyl- 3. 08
(m 211)

[4-(tet Mﬁ%‘#‘g'ﬂgi’a rﬁc%l‘M@) but oxy] - pyri di n-2-yl }-2, 2-

di met hyl - pr opipRagdldgod 4¥- 4-12- émsmmahw@rqﬁonylarmno) 6-[4-(tetrahydro-pyran-2-

2, 2- Di net hy! tetrah | but
pyri di gemogm)jbumbpm&me%ﬁ?(%} 5?@%%& ﬁﬁ)éf‘%g%‘@bg@&b%@@ﬁ ®Qarly, 2853

nmol dr

(- BhL wapgbed RATRIE 31l 101, 8 Hiplor 480 Nk WS oROOEMIRIAGL LS BT

315)(23 ure Pltﬁ)acs (SS%r\:j/gﬂ\avﬁ%)adct&rc]lhn @bﬂﬁin_s.crhd\tekbt?jmm?ﬂef\g%srmémedmvéﬁﬂ@ﬁ ugléeIG (rerf
mml ) was added to the reactio xture_at_ - . an sti.rred for
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20 pyridin-3-yl'}-but-3-enoic acid 0. 95 39.6 nmmol) was added in
porti onsadd(Ai met hyl sul foxide (DVBO) (10 nl) at roomtenperature,

foll d b d '
3 (Tr1 pheny! <16 roBERh T Fazner R preAbh i) B AtadhSle iR 20 7 5
ol ) wagoa@detody)- p@ﬁﬂinl-@lyls}rbu'fh@c aEAC6) O g X6.68 mmm iis FtOHgA0 mdt) Wasa | i ght

ora ecolor 25 of the phaosphoniumylide was f rox.
ﬂ%Forq@dpd 8- qMRQHt@Q%}I@r he reactlor)ll mixture was r uxe(ii foraS'% h and coolga 112 an

pyr an- 2- }f%yl) oy %ﬁ%léppééﬁdﬁie%% %{H}6 Zwigs AMTRIAY e QR @iﬂ@rﬂo@%oﬁf}d (789,

7.92 nmo pr e- di'sso was added dropw se he reaction
m xt ure wgsaliived ned witdteesotidg Hil MV[Rr@Gml\t[HzrpéDéﬂa)rﬁe7 ZDdé Wdy Bdfdel 1D, t he

i di 1§ 640} G iﬁb%%%iﬁ%ﬁ?m%?éx Geetl 2 pefhd op 4oy Bt

organi c |ayerpya B [hit6xy]H, 6,2 9-Ru@hydFLpPddeng-evapor at ed
to give the t|tIe corrpouxrqﬂc#r 5) Zggxgn 0|Iy] iHNNR 400 CD%lB) 8 7.42

(d, AH), bBzésin(done BY), 6. 38 (m 1H), 5.81 (m 111) 4.60 (m 1H), 4.26 (t,

(s o1-1). 25700 YOBT5 0567 Blsipt Bbdi BhusBtighron2 Vi) Berokptis. 2. 32

yl}—butync acid (7) (271 g, 7.69 mmol) in CHyCl, (230 mL) was added
dicyclohexylcarbodiimide (DCC) (2.78 g, 13.47 mmol) and 4-dimethylaminopyridine
(DMAP) (1.64 g, 13.47 mmol), and stirred overnight at room temperature. The reaction
25  mixture was cooled on in ice-bath and solid was filtered off. The filtrate was concentrated
and column chromatography on silica gel, eluting with MeOH:CHCl; (3:97), gave the title
compound (8) as a thick oil. '"H-NMR (400 MHz, CDCl3) § 7.59 (s, 1H), 7.41 (d, 1H), 6.43
(d, 1H), 4.60 (m, 1H), 4.21 (t, 2H), 3.81 (m, 2H), 3.44 (m, 2H), 2.74 (t, 2H), 2.47 (t, 2H),
2.21 (m, 2H), 1.92-1.43 (m, 10H).
30 2-(4-Hydroxy-butoxy)-5,6,7,9-tetrahydro-pyrido[2,3-blazepin-8-one (9)
To a solution of 2-[4-(Tetrahydro-pyran-2-yloxy)-butoxy]-5,6,7,9-tetrahydro-
pyrido[2,3-b]azepin-8-one (8) (2.1 g, 6.28 mmol) in methanol (MeOH) (15 mL) was
added 3M HCI (3.15 mL), and stirred for 4 h at room temperature. Sat. NaHCO3 was
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4-{2- (2, 2-Di et hyl - propi onyl am no) - 6- [ 4- (t etrahydr o- pyran- 2-yl oxy) - but oxy] -
pyridin-3-yl}-butyric acid (6) To a solution of
4-{2- (2, 2wDi2omfoyisopr opi onyl am no) - 6-[ 4- (t et r ahydr o- pyr 0T4B2006/000900
yl oxy) - but oxy] - pyridin-3-yl }-but-3-enoic acid (5) (8.8 g, 20.27 mmol) in
EtOH (80 nL) 5 was added NaHCO3 (8.51 g, 101.38 nmmol), and N2 gas was
al | owed ati@edattldxerabted with ethyl,acBdteCE(QGA0) (\xla)) T\hagrmmkayq:rrwwmh@mmhme
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4- di et hmﬁmzaqpmﬂ)dz 6 (t, Q@M%Féz&hngv (61 35, 72.7070h, ) 2H)ap08 $inl, ¥R over ni ght
at roomtenperaturée. The reaction 25 m xture was cooled on in ice-bath and
solikd was filtered off. The filtrate was concentrated and col um

chromat ography on silica gel, el utyd byt MeOH: CHC13 (3:97), gave the
title conmpound (8) as a thick oi IS 400 MHz, CDC13) 8 7.59 (s, 1H),
N\

7.41 (d, 1H), 6.43 (d, 4.60 (m 1H), 4.21 (t, 2H), 3.81 (m 2H), 3.44
(m 2H), 2.74 (t, 2H), (t, 24, 2.21 (m 2H), 1.92-1.43 (m 10H). 30
2- (4- Hydr oxy- but oxy) - \ I\rl«ét\xﬁhydro- pyrid epin-8-one (9) To a
sol ution of 2-[4-(Tet -pyra yl oxy)-b t ox ]- , 7,9-tetrahydro-
pyri do[ 2, 3- b] azepi n- 8> (8) 2N g/ 628~ NP1 R hanol  (MeOH) (15 i)
was added 3M HCO (3.15 nlL), and stirred for 4 h atHro tenperature. Sat.
NaHCO3 was 30 WD 2006/ 1 35%9 PCT/IBZOO

2-[4-(4-Naphthalen-1-yl-piperazin-1 -y oxy? 5,6,7,9-tetrahydro-
pyrido[2,3-blazepin-8-one
20 To a solution of 4-(8-0x0-6,7,8,9-tetrahydro-5H-pyrido[2,3-blazepin-2-yloxy)-
butyraldehyde (10), (0.15 g, 0.6 mmol) and 1-naphthylpiperazine (0.208 g, 0.84 mmol) in
1,2-dichloroethane (8 mL) at 0 °C was added triethylamine (Et;N) (0.23 mL, 1.68 mmol).
After stirring at room temperature for 10 min, NaBH(OAc); (0.195 g, 0.92 mmol) was
added to the reaction mixture and let it stirred for 1.5 h. Sat. NaHCOs5 solution (10 mL)

25  was added to the reaction and stirred for 15 min, followed by the addition of EtOAc (30

mL). The organic layer was separated and washed with sat. NaHCOs, brine, and dried over
Na,SO,. Purification of the resulting brown oily material on silica column, eluting with
EtOAc:MeOH (98:2), afforded 0.27 g of the coupled product as a white foam. The latter
was dissolved in minimum amount of CH,Cl, and 1M HCI in diethyl ether (0.6 mL, 0.6

30 mmol) at 0 °C was added dropwise. Addition of more diethyl ether at room temperature
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added and extracted with ethyl acetate (EtQAc) (x 3). The organic |layer was
washed with H20, brine, dried over Na2SO4, and evaporated. Purification of
t he resulwongosmassge color oily material on silica col powaiBmloshiong Wit h
McOH: CHC13 (5:95), gave the title conmpound (9) as an oil.1H NVR (400 MHz,
Cb3CD) 5 7.55 (d, 111), 6.51 (d, 1H), 4.24 (t, 2H), 3.60 5 (t, 211) 2.70
(t, 2H),crgst@iiz¢d thepple cpmpourdnps 2Hyhity . sghd,(mp. 22-27°C.6&1-NMR @90 MH
?igf X050 509 (@ AT 818/ P, 98b3a318), 35RRD 1Ry Y. 61, 1?1‘)‘t")’.5é‘bﬂehyde
(4 Hydmw/ 21UGdO>IH) @56 (&',, B4y, atanady2ing 3p2 (el ofid), 3:36} 824 pinn 8B, D@ (m( 0. 68
g, nmol chl oroet hane (DCE) (55 nlL) was added o- 10
Iodoxybeﬁb?@zAbl%D(z_Lzb(thHB 1P0d8 Ymahd).-r ef | uxed for 5 h. The reaction
mxtuye was filtered and the filtrate was concentrated, and purified on
silica colum, eluting with EtQAc: hexanes (6:4) and then changing to
(9:1), togive the title conmpound EXAMPI&3a white solid. 1H NWR (400 MHz,
CDC13) 5 9.82 (s, 1H), 7.41 (d, 1H, 7.38 (s, 1H, 6.42 (d, 1H), 4.22 (t,

2H), 2.76 (t, 2H), 2.62 2H), 2.47 (t, 2H), 2.22 (m 2H), 2.08 (m
2H)... 15 EXAMPLE 2 &oof

2-[ 4- (4- Napht hal en- 1041 - piyper Z|n 1 yl) - but ox
pyrido[ 2, 3- b] azepi n- 8- onegg0 To apnsol utio

4- (8- Ox0- 6, 7, 8, 9-t et r ahydr o- 5H \36?%\3?5Fh2e@4n- xy) - butyral dehyde
(10), (0.15 g, 0.6 mMmmol) and 1- naphthylplpera2|ne (6‘20@ g, 0.84 mmol) in

1, 2-di chl or oep haung.(4,8-ditnlors-pRexiypipeAdaed -IT-batdxy}|-8/6, 79 tétFaldMIro( 0. 23 ni,
1.68 mol) JT{ter Sti I‘I’I?]g gtexgoom fenpera}t];neﬁ?g}f 7;m n, NaBH( QAc) 3

(0.195 gpymm,aﬂrbhm)plwﬁsoneadded to the reactl on mxture and let it stirred

sti 1%a for 15U CronRud R bt R apB e A e P e T 2o gani

| ag g rO4 E)yrﬁﬁ;@@;B&ij&épﬁ;ﬂgioﬂ@%§§rd&Jtém weirg a b&bﬁmlmﬂk{n to @xaﬁﬂpd: ZJM}E:cbm\ler
Na

urification of the reSt}JlI ti nglpbrown oily pateri al t%{j ﬁ:a col um,
el uting (@iHichironeniiopippoging) hydrrbloges Lanpagerys “iaﬁes‘ékﬁﬂm oduct as
a V\/m te B@ﬁ]ﬁlylﬂiggrﬁhﬁé ?rg{hg frf}?tsst% gfg%\ﬁ%]ce TR EQ)Iﬂ At or Qa1 feF&Ghdnand 1M

in di at 0 C wa dded dr opw se.
Add| ti onfmil Sy & a]lwhitdnydhcbtrﬂler18&t89?©dﬁ -NARD €406 Mz, D3SO P 063 1(6.3859

226- 570, | DU AL Aot e 10 Chccud st 86 o “RET 9221 Pl 360 6F 38 5% 02" o
ﬂ%) 7. 893(fh, 1611&3 ’2671@12}()d221%1%)2H7 15368 (m24fy). 7.21 (d, 111), 6.56 (d,
), 4.22°(t, , 56324(m 811), 3.16 (m

-t etrahydro-

EXAMPLE 4

N/ﬁ | X
o) K/N\/\/\O PN
H O
20 2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-
blazepin-8-one
2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-
blazepin-8-one was produced using a process similar to Example 2, wherein 1-chroman-8-
yl-piperazine hydrochloride (US Pat. App. Pub. No. 20050043309) was substituted for 1-
25  naphthylpiperazine in the first step of the process. The title compound crystallized in the
final step as a white solid, mp. 186-87 °c. '"H-NMR (400 MHz, DMSO-dg) 8 9.72 (s, 1H),
7.61 (d, 1H), 6.76 (m, 3H), 6.53 (d, 1H) 4.22 (t, 2H), 4.18 (t, 2H), 3.56 (m, 4H), 3.18 (m,
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2H), 2.62 (t, 2H), 2.21 (t, 211), 1.96-1.78 (m 411). 5 EXAMPLE 3 C N C
N ONQNNHO
2-{4-[ 4- (\R02eat0B3s9r o- phenyl ) - pi per axi n- 1-yl ] - but oxy} - 5pér/iBSos/edooanydr o-
pyrido [2,3-b] azepin-8-one 10
2-{4-[4-(2,3-dichl oro-phenyl) - pi peraxi n-1-yl ] - but oxy} 9-tetrahydro-
pyr i do[ 2B; bPadeyi2hh)82.36t, Wb, pHOducED, @@lﬁlr(gl,éﬁirb@gém, @Hi}a 1.92-1479 ®%anpl e
2, wherein 1- (2, 3-dichloro-phenyl)-piperazine hydrochloride (Lancaster)
was sub tuted for 1- naphthyl piperazine in the first step of the process.
The title conpound crystallized in the final step as a white solid, np.
188-89C. 'H- NWR (400 MHz, DIVBOdG)EG 9.73 (s, 1H, 15 7.61 (d, 111), 7.39
(m 111), 7.22 (d, 111), 6.56 (d, 2 (t 2H), 3.59 (m 2H), 3.42-
3.03 (m 1011), 2.61 (t,211), 2.21 (m 2H), 1.93-1.68 (m 411). EXAWPLE 4
NOONN HO?20
2-[ 4- (4- Chr oman- 8-yl - pi
b] azepi n-8-one 2- [4
6, 7, 9-tetrahydr o- pyriq 2, 3-\b -8 odyced using a process
5|mlar to Exanple 2, V\,hereln lchroman 8-C§/ [
Pat . App Pub. No. 20050043309) was substituted for napht hyl pi per azi ne
in the first 2;{4391 &6, VJSGSI‘araiqetre-naﬁhdlaﬂen-Ilql)cmppmmd-lq'rl};bu@ky} -367.9n the
final steg_ a white solid, . 186-87 T. 111-NWR (400 MHz, DVBO-d6) 8
3. Zg gs,tezflln)ydmwmol?é b]fFﬁPmBg?‘be(m 311), 6.53 (d, 111) 4.22 (t, 211),

t 3 06/ 000900
4. 2. 04 m2 iﬁ){@@%é 8- ’ﬂéﬂ}ahggrol&gﬁmmalen ﬁyl%@ﬁe@@z@ﬁ-l%ﬁﬁ&oﬁﬁ[/j 55291 iy
1.92-1. mu@hmdro-ﬁmdo[EXMMe@rES -ohe Iwag(pmduced using a process similar to Example 2,

10  wherein 1-chroman-8-yl-piperazine hydrochloride (US Pat App Pub No 20050043309)

was substituted for 1-naphthylpiperazine in the first step of the process. Quantities of
reagents used in the procedure were adjusted, as appropriate. The title compound
crystallized in the final step as a white solid, mp. 216-217°C. '"H-NMR (400 MHz, DMSO-
de) § 9.73 (s, 1H), 7.61 (d, 1H), 7.08 (t, 1H), 6.85 (t, 2H), 6.52 (d, 1H) 4.22 (t, 2H), 3.54
15 (t, 2H), 3.25-2.97 (m, 8H), 2.77-2.56 (m, 6H), 2.22 (m, 2H), 2.10 (m, 2H), 1.90-1.64 (m,

8H).
EXAMPLE 6
N/\ | A
N Z
K/ V\/\O N N
H O
20 2-[4-(4-Indan-4-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-

b]azepin-8-one
2-[4-(4-Indan-4-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-b]azepin-
8-one was produced using a process similar to Example 2, wherein l-indan-4-yl-
piperazine hydrochloride (US Pat App Pub No 20050043309) was substituted for 1-
25  naphthylpiperazine in the first step of the process. The title compound crystallized in the
final step a white solid, mp. 207-208°C. 'H-NMR (400 MHz, DMSO-dg) & 9.72 (s, 1H),
7.61 (d, 1H), 7.10 (t, 1H), 6.92 (d, 1H), 6.75 (d, 1H), 6.53 (d, 1H), 4.22 (t, 2H), 3.56 (m,

33



2-{4-[4-(5,6,7,8-Tetrahydro- napht hal en-1-yl ) - pi perazi n- 1-y1] - but oxy}-5, 6, 7,
9- tetrahydro-pyrido[2, 3-b] azepi n-8-one 2-{

4-[ 4- (5, 6Ww0,2806N@B358hydr 0- napht hal en- 1 -yl ) - pi per azi n- 1- ylptThBoosyooped, 6, 7, 9-
tetrahydro-pyrido[ 2, 3-b] azepi n-8-one was produced using a process simlar
to Exanple 2, 10 wherein 1-chroman-8-yl -pi perazi ne hydrochl ori de (US Pat
App Pub 2, 20951&0&{3%35 -DAs (BMBHD,lZ&T—éHSf(m, 41D r2aph(th§Hpi 208 Gz 3D, 2d 1t he
first step es of reagents used in the procedure
wer e adj({‘i’slzggf, g%(r‘g&g'ﬁoiﬁﬁétqle‘la ﬁ" )tltle conpound crystallized in the
final step as a white solid, np. 216-217C. 1H NWR (400 Mz, DMSO d6) 8
9.73 (s, 1H, 7.61 (d, 1H, 7.08 (t, 1H), 6.85 (t, 2H), 6.52 (d, 1H 4.22
(t, 2H), 3.54 15 (t, 211), 3.25- 2&—59%@&87‘4), 2.77-2.56 (m 6H), 2.22 (m
2H), 2.10 (m 2H), 1. 9 64 (m 8H). EXAMPLE 6 o000 20

2-[4- (4-1ndan-4-yl - pi pé¢ 1-yl)-butoxy] -5, 6,7, 9-tetrahydro-pyrido[ 2, 3-
b] azepi n-8-one 2-[4-( @ I-p| perazin-1- XY]

-5,6,7,9-tetrahydro-pyriflo [ %, 3 b] azepi n- roduced using a
process simlar to Examde 2, ei AJ-J pi/per azi ne
hydrochl oride (US Pat App Pub 20050 433(59) v{?és ﬂj ituted for 1 25

napht5hyl pi perazine in the first step of the process. The title conpound
crystallized 2-{4- [4"4@,3-ﬁ1ﬁ[ﬁlro§i®ﬂoﬁlrnh-i7t-ﬂ)-pipeirﬂlzindpyl]-1’)070)@&){5{6,7,24-!— NVR (400
MHz, DMSO-d6) 6 9.72 g 1H) ,. 61 d 1H) 7.10 (t, 1H, 6.92 (d, 1H),
6.75 (d, teﬂ!ﬂ}lyd@ Byide]. 3111]@}3131&-82‘2“% 3.56 (m 33 WD 2006/ 103559

PCT/ 1 B2006/ 0 ¥ . L-2.75
a11), 2. 61 (?Q?g?él (gkalh):ic%rg%eﬁiBfm%h% {ﬁ p?}%i'a?zngﬁ }fl]flblggw} 5.8, 72) “1'g 8( T 24

(m 4H) . tete2tANRL-Byrido[23eb]@epin-8-one was produced usmg a process smnlar to Example 2,

»[2 ei f 4- \&éerwq-g%?-éq‘ggfeﬂn egz)r{glé q%glrg; a%)e})npgragl?lg E}ll%lldrocl]ﬂoﬁldclz (Bgtl%% prsf’lﬁj o2
4-[4-( 2 Fo08000500y han z@bdt@bd foy LnaphtR@bipeidzmk- il the tfu‘s'toswp bf tHe, Fro€e:

t et rahydro pyridof 2, 3-b] azepi n- 8- one was produced usi nq grpcef s simlar
to Exanplle e q@nmdérwaihZ(eQ i theifinplistep Ben »oita selif: mgrl yo3ipéra

hyd hi 5Q0

1Yn;8ﬁt h@bg(ﬁg&am ne fiép%)f%g%gl(%\b]tmé%g% @f fﬁggﬁ%zr ug@ﬁrlh(gu%]??lée’p{gnpound
M DVEOLI) 6 10008 (2 aH ) 75 (o iy e e oo gy L1
o 7L L, 52408 @D a0xey 2H, 243 (ot g ) ime 3Bt S B JFRL T 0y 5 s
(M 2H), 48,55 (m 2H),

EXAMPLE 8

F
20 2-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-

N
H O

tetrahydro-pyrido[2,3-blazepin-8-one
2-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-ylJ-butoxy}-5,6,7,9-tetrahydro-
pyrido[2,3-b]azepin-8-one was produced using a process similar to Example 2, wherein 1-
(7-fluoro-naphthalen-1-yl)-piperazine trifluoroacetate (US Pat App Pub No.
25  20050043309) was substituted for 1-naphthylpiperazine in the first step of the process.
The title compound crystallized in the final step as a white solid, mp. 202- 203°C. 'H-
NMR (400 MHz, DMSO-ds) § 10.24 (s, 1H), 9.78 (s, 1H), 8.05 (q, 1H), 7.82 (m, 1H), 7.75
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15 3.24-3.08 (m 6H), 3.10 (m 2H), 2.62 (t, 2H), 2.42 (m 2H), 2.22 (m
2H), 1.88-1.73 (m 4H). EXAMVLE8 N ONOCNN F H O 20

2- {4- [ 4- (WoBbasprogssmapht hal en- 1-y1) - pi per azi n- 1- y1] - but orgIAB2086/600960

t et rahydro-pyrido[ 2, 3-b] azepi n-8-one 2-{

4-[4-(7-Fluoro-napht hal en-1-yl ) - pi perazi n-1-yl ] - but

-5, 6, 7, 9dt By, 62dido 1By idfo(n, 28Db] 28 debi }HBﬁﬁﬁédV\Hé) ﬂr%dﬁ}c?é‘B &éf‘rﬁ@ aHpr ocess

T o BRI TS R R i et g e e el petae

1- napht hyyl peperazine in the first step of the process. The t|tIe conpound
crystalllzed inthe final step as a white solid, np. 202- 203C. 1H NMR
(400 MHz, DVMSO-d6) 8 10.24 (s, 1H), 9.78 (s, 1H), 8.05 (q, 1H), 7.82 (m
1H),57.75 34 WD 2006/ 103559 PCT/%%%@)QOO (d, 111), 7.62 (d, 1H),
7.48°(m 2H), 7.28 (d, 1H), 6.48 : . 4.24 (t, 21-1), 3.64 (m 2H),
3.48-3.34 (m 4H), 3.28-&F3p (m 4H), 2.62 (t, 2H), 2.22 (m 2H), 2.09 (m
211), 1.94-1.76 (m 4H EXAMPLE 9 ONIT X60 ON QNN H O
2-{4-[4-(3, 4-Di hydrog [ ‘

[ 1, 4] di oxepi n-6-yl) - yl1-but oxy}
5,6,7,9-tetrahydro-p n>

4-[ 4- (3 4- Di hydr o- 2H—benzo[b] [ 1,4]di oxepln 6-yl)- pllp azin-1-yl]-butoxy}

é?ogeg 57S|9mt Iiarif‘{%% %pgﬁ%‘i éﬁ %g&[ﬁﬁ%&ogeﬁﬂ-%—y -pi Jrg%ﬂ&e'%]'% It(p’g'}'
1- (3, 4- dsgﬁcyﬂéhzdlﬁ-ygwggha],b %ﬂhﬁhqpbﬁeG yl ) - pi perazin dihydrochloride

(US Pat App’ Pub 50043309) was substituted for 1- napht hyl pi per azi ne
in the first %—t{é@@ 4{D1by<bpfﬁi§~bsnzoﬁié1 AldioxepinghpOwirereiydtyal-putory-i n the

fi ngio( g% 5789;}3%3‘11 r%—%yl(sigob%~ epn(m5 &Pezs?q%s %ﬂcfn %"@g(g‘lgopr%s s@@%} N 1H)

4 22 (t,ERddpled. 18 (myhéddn 3.193.4- ﬂlaydramﬂ b8nzﬁiDb]231 4]ﬁ1c(mpm46=|)11) BpR2zide 98 (m
5H), 2.62 (t 2H), 2.21 (m 2H), 2. r% 13 88- gl %—2
dlhydrochlonde (US Pat App Pub No 00500 3309) was substlt ted 1-

naphthylpiperazine in the first step of the process. The title compound crystallized in the
final step as a white solid, mp. 200- 201 °C. 'H-NMR (400 MHz, DMSO-ds) 6 9.78 (s,

15 1H), 7.61 (d, 1H), 6.94 (t, 1H), 6.65 (m, 2H), 6.52 (d, 1H), 4.22 (t, 2H), 4.18 (m, 4H), 3.92
(s, 2H), 3.60-3.44 (m, 4H), 3.22-2.98 (m, 5H), 2.62 (t, 2H), 2.21 (m, 2H), 2.08 (m, 4H),
1.88-1.71 (m, 4H).

EXAMPLE 10

.

(] ®
k/N\/\/\O N7

20 CN
8-{4-[4-(8-0x0-6,7,8,9-tetrahydro-5H-pyrido[2,3-b]azepin-2-yloxy)-butyl]-

N
H O

piperazin-1-yl}-naphthalene-2-carbonitrile
8-{4-[4-(8-0Ox0-6,7,8,9-tetrahydro-5H-pyrido[2,3-b]azepin-2-yloxy)-butyl]-
piperazin-1-yl }-naphthalene-2-carbonitrile was produced using a process similar to
25 Example 2, wherein 8-piperazin-1-yl-naphthalene-2-carbonitrile (US Pat App Pub No.
20050043309) was substituted for 1-naphthylpiperazine in the first step of the process.
The title compound crystallized in the final step as a white solid mp. 209- 210°C. "H-NMR
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EXAMPLE 10 N~NOI NN 20 CNHO
8-{4-[4-(8-Oxo0-6,7,8,9-tetrahydro-5H pyrido[ 2, 3-b] azepi n- 2- yl oxy) - but yl ]
pi per azi rwd-2gdejropsEpht hal ene- 2-carbonitrile 8- { 4- [4- e8TTBIOENM00
8,9-tetrahydro-5H pyrido [2,3-b] azepin-2-yloxy)-butyl] -

pi perazin-1-yl }-napht hal ene-2-carbonitrile was produced using a process
sim | ar (400 RBIEDVIBDede? & Wiz (ilkl), 8.63 (s, 1H), 8.13 (d, 1H), 7.81 (m, 2H), 7.69 (t,

8- pi perazjn-1-yl - a - 2-carhoni.trj ( P. p '
t2g05004§§597-%%é§{ AGRELE ARG 8%@113%%%%& Bﬁ? Sba DBP 2B Ma a5 ep of
e progesss 315N (hi, ks, £erpormy 200yt aH)) Z el (thRH) ¢.961 174 (16143D). as a white
solid rrp?ﬁ’209- 210(C. k1‘€LN6’I\/II£H 35}jV\D >2(006/H%0355g9 PCTj/1I B2006/ %004380 (400 MHz,
E){\/BO(%E& 579.6;2(85, 1H§, 8.63 (s, 111), 8.13 (d, 1H), 7.81 (m 2H), 7.69
: , 7. , 111), 7.38 (d, (d, 1H), 4.23 (t, 2H), 3.63 (m
H),53.54-3.38 (rn, 5H), 3.31-3.%%5%@, 2 61 (t, 2H), 2.22 (m 2H),(
2.10 (m 2H), 1.96-1.7 ¥ 4H). 5 EXAMPLE 11 aoo
2-{4-[4-(1- Met hyl - 2- 0xq ?, 3, 4-tetrahydro-qui nolin-8-yl)-piperazin-1-yl]
2-

but oxy}-5, 6, 7, 9-t et r ahy¥d WVTH(][ 2, 3-b] azepi p<8
3, 4t et rlahydr o- qu
butoxy}-5,6,7,9-tetr F\'&py i ’ hl a7 ey 3

process simlar to Exdnple 2, wherein H O

1- (2, 3- di hydr o- benzof uPan- 7- yl ) - pi per azi ne hydrochl oride (US Pat App Pub
No. 20050043308)-[4sasVedbALl-oxi-td D tetdalydptrgnynqline®yhzpiperazin-14y8- f i r st

step of the process. The title conpound crystallized in the final step as a
whi t e sdiutexynp6,7,9tetrahgdraepyridp[Rp=blazeRing-91e pVSO- d6) 5 10.24 (s, 1H),

366 (m ary ~5FERO Mg Rorgihs SRR ot el A5 6" iy

li-[5§10§ 21béﬁdrﬁy,}[26,2@tai(e¥rnhsﬁkb—gyrf2dd[&3lébinze®w8-one 9@[’1&. poduend Akng AERAGPEE 12
-(4-Benzyl oxy- xXy),- 3-fqr - - - di hy|l = DrLODI i
20 (1) Swo0el 8 Fome Ty fody- b heaotensy S s MARHIBIT oue
(50 n) UBaPattAgﬁP@fsiNM b0 A0b) Hs Gub$iutsaedr) 1-AdpHAG Ipipaariniit tegest  The

m xture s stitred at this tenperature for 15 mn, and then treated with
N- ( 6- Chl steef3the pravpss. plire titlencopapoupd 2rytallized in the final step as a white solid, mp.
184-185 °C. 'H-NMR (400 MHz, DMSO-dg) & 10.24 (s, 1H), 9.76 (s, 1H), 7.63 (s, 1H),
15  7.03 (m, 3H), 6.54 (d, 1H), 4.22 (t, 2H), 3.66 (m, 4H), 3.36-3.18 (m, 7H), 3.0 (m, 2H),

2.78 (t, 2H), 2.60 (t, 2H), 2.52 (m, 2H), 2.26 (m, 2H), 2.16 (m, 2H), 1.96-1.69 (m, 4H).

pi perazin-1-yl] 10
e _¥as produced using a

EXAMPLE 12
N-[6-(4-Benzyloxy-butoxy)-3-formyl-pyridin-2-yl]-2,2-dimethyl-propionamide

20 (13)

A solution of 4-Benzyloxy-butan-1-ol (12) (8.43 mL, 48 mmol) in DMF (50 mL.)
was treated with NaH (1.52 g, 60 mmol) at 0°C under nitrogen. The mixture was stirred at
this temperature for 15 min, and then treated with N-(6-Chloro-3-formyl-pyridin-2-yl)-2,2-
dimethyl-propionamide (11), (Journal of Organic Chemistry, 55(15), 4744-50; 1990,

25  5.76g, 24 mmol) in portions. After the addition was over, the mixture was left stirring for
another 1 h. Aqueous NH,Cl was added to quench the reaction. The mixture was taken up
into FtOAc and washed with water, dried and concentrated. The residue was purified by
column chromatography on silica gel to give the title compound (13) (6.15g) "H-NMR
(400 MHz, CDCl3): 11.50 (s, 1H), 9.75 (s, 1H), 7.80 (d, 1H), 7.40 — 7.20 (m, SH), 6.45 (d,

30  1H), 4.50 (m, 4H), 3.50 (t, 2H), 2.00 — 1.70 (m, 4H), 1.40 (s, 9H).
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di et hyl - propi onam de (11), (Journal of Organic Chem stry, 55(15), 4744-50;
1990, 25 5.76g, 24 mmol) in portions. After the addition was over, the

m xture wae b@ito3sbi rring for another 1 h. Aqueous NHAE@tTHBZ0&O@EE) t O
guench the reaction. The mi xture was taken up into Et OAc and washed with
water, dried and concentrated. The residue was purified by colum

chr omat ogr apIN-[@(-Behiytexygbuitoxy)-3ri(-methexy-vinyB-pywidindad]-2.23dimeshyls g)  1H NVR
(400 MHz, CDClg%f'i &é 50 (s, 1H), 9.75 (s, 1H), 7.80 (d, 1H), 7.40 - 7.20
(m 5H) prepwsaptde A4y "1y 4 50 (m 4H), 3.50 (t, 2H), 2.00 - 1.70 (m 4H),

1.40 (s, 9H) .p QQM\Q)I%QQ@/Oﬂ-gB&gﬂitHﬁﬂ 11B2806§1 6889(XB6.2 mL, 2.5 equivalents) was
N-[ 6- (4- Benzyl oxy- but oxy) - 3- (2- met hoxy-vinyl ) - pyri di n- 2-yl |.- 2, 2-di.met hyl -
pr opi onadilett dfopmiseatol a Shirred| epolashmiftuisheln(ethexymathylhtiphseHphosghopymy 35, 2

m., 2.5 equi t i ' | i
(et Romy RS P2 DR brdimsR ot 7 g Il fydBud afly) 55K (909589 & Sbres O
equi v) iStiranbwds osiginde@fdiyth o blisveet 250torB)°Catnd theCtheShixture mgs whewebiot i nued

for 2h at between -50 to -30C and then t '
to 0C ovesrnmep i O§t ever 30 minutes. N-[6-(4-Benzy gxy— l)i‘go%/)ei\?,-\%lggny?lplqul\é\ﬁl%—g/ﬂ—Zd\—/ar m up

N- [ 6- (4- oo -iepRY L) Nt RoWel iR Beth el jsonani d
(18 (10 b D oK el e SO gt o ¢ he
m xt ur e, addad te thermixnge wasl siorng mae domttmed fomBh 80 %hand then ferotoh Hogm r oom

10 tenperature. Agqueous ammonium chlaride solutio s .added to m xt ure
and the CHPEERYE 1HEPU APBIOTHE CEQ’BQF&P On g %f@ﬁ@gas?ﬁ% gpgttu%eo ﬁﬁc{v]vghse
extract efloh\i GRealdt RhOYparRGEt ThE aquddBs CONRLNOMAS @kGadtbd thidy evith vy dried
over Na2SO4” and concentrated. The residue was chronat ographed on silica

gel col wamtatesi Alhe svmpined qugartie layexawere( drieg) oves NaxSQeind copeenitatele iSpound

(14) (E/Z i xt bt ai ned | [ . g
) nerOnes SiharageStpld SRy el Rl E i gictny %ﬁ%ﬁ%aﬁﬂ%%. 50°
g glj 151) ée(}ﬁ?%.o Tglé 1itld Hﬁmggu“l’ﬁ(}g"* (E/Zh%i,xu&e}i@%% Shtaidbd) as 4 c@brlésmoil2 B (s,
(151) 115ZD 4ER Gl @?MHZ): Mamisnnzérg(% (F(?l»sﬁ)(); 769.53(3@ edﬁ)lm)“’g‘,oﬁ‘é.%@?gﬁi ﬁ7ﬂ§0555( gb

' , ( , , ; . 85-1.
2 @l Satta Ul et 420, bl s 170
?;1( é— Benz.lgsqxz%@?tmg/).%(% 2riEeMioowyiseeryT.35 (i A 4@ (byrisaidihd 30165 K, [ 6-

-B enzyl oxy-but oxy) -3 - (2-met hoxy- = 20 1 2% EH | -
p[ opi oga%ﬁbé-g(ol@) :I(Iﬁ%% (,d7 ﬁ{ﬁr&\ @/1%%0) (é%ﬁé%lﬁﬁléﬂ)lﬁg%# é %gﬁ_@yms
stirre h Q=€ i . } hot . d
Nt a1 o T od. over Na2SOh
conczht r at ed 64t4-BetnzddxyrhutrxyhBeR-mehoxeuiny)-mrading2-ylemisetddnd (15), was

O o, EN A AR S g e, o
propionamide (14) (8.6g), ethanol (100mL) and 2N KOH solution (100mL) was stirred
under reflux overnight. The reaction mixture was extracted (x3) with dichloro-methane.
The combined organic layer was dried over Na,SOy, concentrated and dried under high

25  vacuum. The title compound (15), was obtained as a pale yellow solid which was used in
the next step without further purification. "HNMR: § (CDCl3, 400 MHz): Major isomer
7.38-7.25 (m, 5H), 7.20 (d, 1H), 6.70 (d, 1H), 6.10 (d, 1H), 5.55 (d, 1H), 4.50 (s, 2H), 4.30
(br s, 1H), 4.20 (m, 2H), 3.65 (s, 3H), 3.50 (t, 2H), 1.90-1.80 (m, 4H). Minor isomer 7.60
(d, 1H), 7.38-7.20 (m, 6H), 6.10 (d, 1H), 5.05 (d, 1H), 4.50 (s, 3H), 3.70 (s, 3H), 3.50 (t,

30 3H), 1.90-1.80 (m, 4H). ESMS: 329.0, exact mass: 328.

2-(4-Benzyloxy-butoxy)-7,9-dihydro-1,7,9-triaza-benzocyclohepten-8-one (16)
To a stirred solution of 6-(4-Benzyloxy-butoxy)-3-(2-methoxy-vinyl)-pyridin-2-
ylamine (15), (5.9 g, 18.0 mmol) in dichloromethane (80 mL) was added trichloroacetyl
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7.38-7.25 (m 5H), 7.20 (d, 1H), 6.70 (d, 1H), 6.10 (d, 1H), 5.55 (d, 1H),
4.50 (s, 2H), 4.30 (br s, 1H), 4.20 (m 2H), 3.65 (s, 3H), 3.50 (t, 2H),
1. 90- 1. 80WOmochtddssoM nor i somer 7.60 (d, 111), 7.38-7.20T{B20060)09006. 10 (d,
1H), 5.05 (d, 111), 4.50 (s, 3H), 3.70 (s, 3H, 3.50 (t, 30 3H), 1.90-1.80
(m 4H). ESMs: 329.0, exact mass: 328.

2- ( 4- Bengylymaye (Sut g)@ﬂ}@ mnsbldl Byduiv) dropwdset rihezeaadtion 2ais et vhe piesd Rrdne (16)
To a stl rred sol ution

6- (4- BekOYT womw)at%e e thsp RSP ¥ W% Peehlorig aride® 2 (5. o g,
18. 0 mmkper i(50 Syt QEBIaMRe (ShitHhe) nﬂﬂﬁreaﬂ@bealﬁéd £dil Dlh@ﬁhC@rﬁd/ bareﬁfﬂyV\D

2006/ 103559 PCT/ 1'B2006/ 000900 isocyanate (5.1 27.0 mol .5 equiv)

dr opwi séasifihé widacaiuoiedniNaElFQ@s velatian.i rFhed Of&?ﬂlclia}’%mas astep?ré@% f‘i rature

and hen a sat.ur at ed mxtur f 4] C o r (50
&/a R LY ta‘?nt%V 1%1 9@@4 epﬁv\%sms | r r e I%Qeﬁ%ﬁer%ﬁ &;g?‘gf ul l'y

baSI fi edNasOh aﬁ@b@ﬁﬁqadtewalmresﬂhwwm rtakehhie met@amlc(SD ayky anh$NsK¥p@Hat ed
and the 5 aqueous |ayer was extracted with DCM The conbi negu_%n‘%anl c |l ayers
were dr |S@H1t1@06£50 NEpwes addpsl asheterrd for 9. mipnal 1088} HIPCHRaYet P Ret hanol

(50 ) %ur 1S Qﬁﬁcéﬁlthﬂ Tﬂil\(’ﬁ% % MRS ARG Brd1hyerd %ref Qﬁe@@v&‘ n at

roomterrpera e reaction ure was extracted wth DCM (X 3). The
conbi nedNDSW, laay eomemateddﬂmedemIerwasl\{aﬁﬁm tnilasbohomnatogiaplay usihg 30%si due
was purlfled by sh chropat o usin 10 ethyl agcetat.e, i n,.hexane
as éluerfth Yl'Pﬁ%IatFﬂP X%’Gﬁé&ﬁ%ﬂ gil?)%) Qfg]tngcz(@ W48 OQ%W??%Z‘ "Votflfedsohfri HNVR:
S (CDCL3iR ng %O(M§91$%rs711&5)57(83 (d1|ﬂH) 77757@1(1cm 1!3)5,770 aﬁ 7.20
(m 5H, 6.65 (d, 11-1 TH), 0 (s 4.
(t, 2H), 5}3) 5565((td 1EIIH)645 d, 9H‘1)15g@ (rrs, mﬁw 2H33@3@6t; Z@a%ﬁ v(rfa%l) 339.
2-(4- t t rahyd 7,9-t b | ohept 8-

2 (4 DY gof Bt FonisTa S LA ARNLE s30T, - 1T aza- benzocycl ohept en- 8- one
2- (4- Benzyl oxy.¢hutydrdny-Bu@x)-580 Deetrahydré-1iQe-aribanBanycy déleptans $nene

(16), (4.19) was dissolved in nethanol (150n) and 10%°d-C (3.0g) was
added. 'Iﬂl@)resultant slurry was hydrogenated at 40psi pressure for 5 h at

room t enper atill cehid e t he
catal yst on t%? f[m% 5&/@%&%@3 Hegh@lh%?’ a%%ké&rggﬁ}'ﬁdeépgegﬁi&ﬁ%d iltrate
and washi4nigs wae Idéssclesd aninetibeel (250D ar&ﬂlﬁ%ﬂ@ﬂ (i0ph wea@dderl. Theeresuliant e

conpound (17) was obtained as a white soljid which was used i the next step
wi t hout slemgy tyasy hyshiegenpied i3t GRPSLIRIRGFRIC gor @5009?06’%9%%“? gh 6. 30

d 1 85
5, 9 el B o s i

The combined filtrate and washings were concentrated and dried under high Vacuum The

30

title compound (17) was obtained as a white solid which was used in the next step without
further purification. 'HNMR: § (CDs;OD, 400 MHz) 7.45 (d, 1H), 6.30 (d, 1H), 4. 25 (t,
2H), 4.00 (dd, 2H), 3.00 (t, 2H), 3.0 (t, 2H), 1.85 (m, 2H), 1.65 (m, 2H). ESMS: 252.08,
exact mass: 251.
25
EXAMPLE 13

I\(jN\/\/\O/Er\?/(?@:

N
H

2-[4-(4-Indan-4-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-1,7,9-triaza-

benzocyclohepten-8-one
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NH N'CN H40

2-[4-(4-1ndan-4-yl -pi perazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-1,7,9-tri aza-

benzocyclwbepisensB9one 38 WO 2006/ 103559 PCT/ | B2006/ 00090®/1BI006/000900

2- (4- Hydr oxy- but oxy) -5, 6,7,9-tetrahydro-1,7,9-tri aza- benzocycl ohept en- 8- one

(17) (0.20g, 0.8nmol) in di chl or onet hane (30m_) and THE (5nL) was added

D;ass- (I\j/artl n Te Ri@dilydoey-biodPgs,6,7, 9t @iminydro-1, 49-eipzebenzoryelohepientB@ndas

stirred at room tenperature for 2h. act.i re was ed with

wootum 0ol S Calosesitane e g Bk, b ai e T 25y,
go% St ((9@8%r 198hrRA 10N cUbilh THE Ghikenenedshamesd 3t Yoafd ),

the co s were washe

rgani c dwth brine (20nL), dried and
concent rteanlmtamm fgr 2b. Tlhferedmnrmdit'{m:maue(lci@l Wlthﬁsqdlﬂén pisiarhopateSopwion

N whi.ch |
%gggoof%‘?ﬂ’ ciining S SERUIRR A Aod g B R AR A B on Qi ©
20 equiﬁ%ﬁ%f&gﬁﬁ(%%% 5’%‘ (@8 %g%r;mdhe 1obrlrgme)d oﬂgametmmb@nwmmwrasemngggm mol |

nmol
successi(Yehl), dried andxqqnﬁ@ttamﬂst%gw aithredesied mypdyct Z@)atm theth b 8RSt ur e

for 1h, ench f
di chl or al ?‘ﬂaﬁ?zg( 3 hlc'}‘s% %Ssgﬁggﬁggf i nedﬁ g%tgg{r%?éﬁnﬁésg?r E}\qgsi(g&gﬁdegﬂ a\r,1wdt "
cl:gnglen}1 lrlﬂ(ﬂﬁﬁidﬁl- ylﬁbx‘peﬂa@ﬁlbdhgdmalsloﬁdﬁ i GUTSedPalve%rpps |HubcaJoge20Qﬁ§1043ﬁ09( 5028,0H. in
70. ﬁ'gcco"éé’m”x%&ﬁ”%qz Talamive Pyl 7595000 20t st HO49: {3 3kegd (g
111), 7 1 m
(m 611)1 ﬁzl(agbol f% Sq%ﬁ?@g&éjgd&a@é%ce %Yég ”fﬁeH) ! re tﬂu@?othhgd ) gtl%eSdlﬁi-mZ 90
él(,iﬁ/p 1.186mltefiPergare 4d1) 1h, lfBbiched maew(atewsnd A@Bumelncaéhme n&%@g exkr?,@lonzo

LE 14 Cl N NH_Cl
2- {4 [ 4- "(”ih @ﬁlerﬁf‘}?ﬂ@nﬁhgn?l %bpﬁn%gr g’f’i ﬁQITblf}Fﬁl -%ﬁ?‘%xﬁhagfs&w?,r%-dtm gfl'r e<}innydr o-

1,7, 9-trigazanhigiaz opne| 1@5@9& efad-Miied- bver silica gel column (5% MeOH. in
4- [4 (2, 3-Dichl oro-phenyl) - pi perazi n-| ]-buto

}-5,16, 7 cgehlemmﬂmpbtolgwe theilet qqnsppanéém@@&%kw%ﬁ%ﬁlpsjeﬁé “SasHPNMRuce

using a PraGess.cy A 759 EAHP7%04E 1m), 6.90 (4, 1H), 6.75 (d, 1H), 6.25 (d, 1H),
425 (t, 2H), 4.06 (t, 2H), 3.10-2.90 (m, 6H), 2.90-2.80 (m, 4H), 2.60 (br s, 4H), 2.45 (t,
2H), 2.05 (m, 2E0, 1.80-1.60 (m, 4H). HPLC: 92.93%. MS: 436.09, exact mass: 435.

20 EXAMPLE 14
T AL
O

2-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-butoxy}-5,6,7,9-tetrahydro-
1,7,9-triaza-benzocyclohepten-8-one
2-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-butoxy}-5 ,6,7,9-tetrahydro-1,7,9-

25  triaza-benzocyclohepten-8-one was produced using a process similar to Example 13,
wherein 1-(2,3-Dichloro-phenyl)-piperazine hydrochloride, (Lancaster) was added in place
of 1-indan-4-yl-piperazine hydrochloride, in the same step of the process. The residue
purified on the silica gel column in the final step of the process was the title compound in
the form of a colorless oil, which was converted to HCI salt. 'H-NMR (400 MHz, DMSO-

30 de): 10.40 (s, 1H), 8.10 (s, 1H), 7.40 (m, 4H), 7.20 (m, 1H), 6.30 (d, 1H), 4.23 (t, 2H), 3.60
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wherein 1-(2, 3-D chl oro- phenyl) - pi perazi ne hydrochl ori de, (Lancaster) was
added in place of 1-indan-4-yl-piperazine hydrochloride, in the sane step
of the prwoesss/10335¢ residue purified on the silica gel pcohBraos/nmobdhe fi nal
step of the process was the title conpound in the formof a colorless oil,
whi ch was converted to HO salt. 111-NWVR (400 MHz, DWVSO 30 d6 10. 40 (s,
111) 8.(0 218, 3.40 tp, 2H), B0 (m, 112,807 nRGH)M .9 H)1.76 (804 ] 93&9§’e (t,
3. 60 gg Vﬁ$5§§§h§' 59 PCT/ 1 B2006/ 000900 (m 2H), 3.40 (m 2H), 3.20

(m ' gH) mp.: 487 1.70 (m 4H). HPLC 93.99% mp.: 197 -
199C MS: 464. EXAMPLE 15 I I \ N1 1 NH / ~NONNJ5 H 40

. [ 4- (4- Napht hal en-1-y1- plpera2|n 1BXR&EbUtOXy] 5,6,7,9-tetrahydro-1, 7, 9-
trlaza benzocycl ohept en- 8- one

2- [ 4- (4- Napht hal en- 1-yl r perazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-1,7,9-tr

i aza- benzocycl ohepten e was produced using a process simlar to

Exanpl e 13, wherein 1- s | pi perazi ne ride was added in
pl ace of 1-indan-4-y per a¥i ne Jhydr ochl ori F, rn theysane step of the
process. The residue g/ t ha di o] a racyion step purified on

the silica gel colum T'n the final step ofc}herb ro was the title
corrpéund inthe formof a colorless oil, which was con9erted to HC1l salt.
1H NVR (400 M4 Nh@riﬁﬂﬁeh 1- Sszﬁﬁrizﬂn-llyﬂl}but(&y].-S,G(’h? t@ephydrodg7.9d, 1H),
7.65 (d, 1H), 7.54 15 7.45 (m 1H), 7.42 (d, 1H), 7.35 (s, 1H),
7.20 (d tr@za*})en@czelomptem%on% 23 (t, 2H), 3.40 (m 2H), 3.50 - 3.10 (m

igH N Nao (28] % @Wé&ﬁgﬂleﬂ 1A QifeRziftilyl)-MRox 1466, 70 RirahykB& 1,7, 8kkza- EXAVPLE

2-{4-[ 4- maazﬁqy21oﬁeﬁten48mdema¢medallsmgalprqus pinpitar 4o Enamplel I3, wlhewxy}- s, 6, 7,
' ARk SRS KO GRLE ThOHRBE of 1-indan-y1-piperaine

hydrochloride, in the same step of the process. The residue from the dichloromethane

extraction step purified on the silica gel column in the final step of the process was the title
compound in the form of a colorless oil, which was converted to HCI salt. "H-NMR (400
MHz, DMSO-de): 10.20 (s, 1H), 8.15 (m, 2H), 7.90 (d, 1H), 7.65 (d, 1H), 7.54 (m, 2H),

15  7.45 (m, 1H), 7.42 (d, 1H), 7.35 (s, 1H), 7.20 (d, 1H), 6.30 (d, 1H), 4.23 (t, 2H), 3.40 (m,
2H), 3.50 — 3.10 (m, 10H, 2.80 (m, 2H), 1.90 — 1.70 (m, 4H). MS: 446. m.p.: 188 —
190°C.

EXAMPLE 16

NH

20 H O
2-{4-[4-(5,6,7,8-Tetrahydro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one
2-{4-[4-(5,6,7,8-Tetrahydro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one was produced using a process similar to
25  Example 13, wherein 1-(5,6,7,8-tetrahydro-naphthalen-1-yl)-piperazine hydrochloride (US
Pat App Pub No. 20050043309) was added in place of 1-indan-4-yl-piperazine
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2-{ 4-[4-(5, 6,7, 8-Tetrahydro-napht hal en-1-yl)-pi perazi n-1-yl]-but oxy
}-5,6,7,9- tetrahydro-1,7,9-triaza-benzocycl ohept en-8-one was produced
using a pwoess10sismi | ar to 25 Exanple 13, wherein PCT/IB2006/000900

1- (5, 6, 7, 8-t et rahydro- napht hal en- 1-yl') - pi perazi n hydrochl oride (US Pat App
Pub No. 20050043309) was added in place of 1-indan-4-yl-piperazine 40 WO
2006/ 1035&H9cHGHidd, Bﬁ&ﬁ&/sﬁhﬁeamp ofhtherpoteiser iThe  residue froms theedichlerpmsthanpe

process. The residue fr t he di chl or han ctlon ) urified
over a Sriractign P Wes B 6@5‘3)6% 16385 |C81:‘|1 @%ﬁa@@ Or%l\%gthp eByeI | ow
oi | %ﬁ\/e slel Y1idwe rmPW}h(f:H %sol’lﬁfhela gﬂﬂéﬂdoﬁdﬂ h Cs%c@ﬁi sﬂﬁhugel column

(dichlo hane: net hanol : Et 3N, 2:0 ng)éto give the title conpound
as a col(dichlesanghdnsamethiriod: hTHaEtzNo&\l@rQ dhtorgive e title cogopnd aga calgdestgg C

7" 005 o oy wts (oo 1o QOHG feh (o Fos- el Mg Wi TS

gHggo ‘Z’ 66753030 760 ﬁlﬁﬂ@ 14171)723 (ﬂaQZHU,W.gﬁIt, 1%),5189(3(&Gmn6.96l€%,, 1H)2$915 @mH2H) ,
m 1. : -1. m :

HPLC. 95. @15/&0@ s 4&@ MS( Mléﬂ %@%ﬁﬁm%}%%ﬁ%wnmh)ogé%@-&%ﬂ’ ﬂﬁw

2-[4-(4 pi - | OXM) - : ef. / 14/ 9-triaz

(4 gg}{: Ohepf %_E.ggg(h%!ﬁ}, 33610 2P 0% - Po® (h, S €1 080N emlaF)

2-[ 4- (4IQHJDGHWH86WMSpaﬂer@HHHI‘yI) but oxy] -5, 6,7,9-tetrahydro-1,7,9-triaz

a- benzocyclohepten 8-one was produced using a process simlar to Exanple

13, M@herein 1- chroman- 8- yl - pi perazi ne hydrochloride (US Pat App Pub No.

20050043309) was added in place pkalpmean- 4-yl - pi perazine hydrochl oride,

in the same step of the process. The residue fromthe dichl oronethane

extraction step was pu ed over a silica gel colum 20 (5% MeCH in

di chl oronet hane) to gi pal e yell ow oi |l which further purified over

a second silica gel B Cdir'chhor onet hane: TH Et3N, 8:1:2:0.2)

unpand
HCl salt, np: 154-156>¢ 1H 0

to give the title c S aNpoIorIess f h M&s converted to the
; O (m 1H, 7.05 (br
s, 1H), 6.80-6.70 (m 2H), 6.35 (d, 1H), 560(er3 OH), 4.25 (m 4H),
3.45 (m 2H), . 7k, 4H) |
250 (m 21 2B-GoChRmakp it S Phhodells fpis e gy E7 s o)
(MtH)  penzocyclohepten-8-one
15 2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-1,7,9-triaza-

benzocyclohepten-8-one was produced using a process similar to Example 13, wherein 1-
chroman-8-yl-piperazine hydrochloride (US Pat App Pub No. 20050043309) was added in
place of 1-indan-4-yl-piperazine hydrochloride, in the same step of the process. The
residue from the dichloromethane extraction step was purified over a silica gel column

20 (5% MeOH in dichloromethane) to give a pale yellow oil which was further purified over
a second silica gel column (dichloromethane:methanol: TH: EtsN, 8:1:2:0.2) to give the
title compound as a colorless foam which was converted to the HCI salt, mp: 154-156 °C.
'H-NMR (400 MHz, CDCl3): 7.30 (m, 1H), 7.05 (br s, 1H), 6.80-6.70 (m, 2H), 6.35 (d,
1H), 5.60 (br s, 1H), 4.25 (m, 4H), 3.45 (m, 2H), 3.10 (m, 4H), 2.90 (m, 2H), 2.80 (t, 2H),

25  2.70 (m, 4H), 2.50 (m, 2H), 2.00 (m, 2H), 1.80-1.60 (m, 4H). HPLC: 93.43%. MS: 452.08
(M+H)*.
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41 WO 2006/ 103559 PCT/ |1 B2006/ 000900 EXAMPLE 18 ONNH ONNF HO
2-{4-[4-(7-Fl uoro-napht hal en-1-y1) - pi perazi n-1-yl] - but oxy}-5, 6, 7, 9-

t et r ahydrweolpit/@33swi aza- benzocycl ohept en-8-one 5 PCT/TB2006/000900
2-{4-[4-(7-Fl uoro-napht hal en-1-yl)-pi perazin-1-yl]-butoxy}-5,6,7,9-tetrahyd
ro- 1,7,9-triaza-benzocycl ohepten-8-one was produced using a process
simlar to Exanple 13, wherein IEXAMBLEB®- napht hal en- 1-yl ) - pi per azi ne
hydr ochl ori de (US Pat DR Pub No 20050043309) was added in place of

1-i ndan- 4-yl - pi perazi ng dr ochl oride, in the sarre step of the process.

The residue fromthe d A O;K;\ane extractio was purified 10 over a

silica gel colum in fi ep of the pr ce s wag,fhe title conpound
inthe form of a co BSS whi ed 0|ts HC salt by
adding 1.0 M ethereal AQ sol tlm9 o HN (CDC13, 400 MHz):
8.50 (br s, 1H, 7.80gm 2H), 7.55 (d, 1H), 735(m 2H) 7.21 (m 1H),
7.10 (d, 1H) 6 4.05(t, 2H) ,
3.20 (br s, z%f“'ﬁawo@“(’ OH}‘%ilb‘tha%“egyPHPP?@lﬁ‘Fél Yﬁg"é{i"’( 1.90-1.65 (m
é"‘)N- NHligﬂi’ﬂrﬁro%?,@thi‘az%eni’&?cﬂ)ﬁept@ﬁ%%ndmSS 463. EXANPLE 19 N NH O-N

2- { 45[ 4- ( 2, 3-2D{ i oFlverprodphiteatenyl-y)ypiparpand Y rbatoyy ) -5 Sut-Sfp1ahndig- 7 9 20
tet h { |

L (o s ik PR PROE S A RO B uGhE pipiodes'timilay to Fxample 13

tetr ahy@li}l‘ibrém71-?7iflﬁ1bﬂ32ﬁaﬁhﬁme5ncy91)qimhﬁﬁb wmhmepqwmaedAp;slm@ Nopr ocess
simlar to Exanple 13, wherein (2,3-di hydro-benzo %aqg ‘;¥% erazi ne
hydr ochl%)pﬁ%3(3 wat addeggn I@lﬂ?elﬂg W%GWASW%ZI%@ G C

1-1 ndan- gelj)y J)f% Eﬁﬁéﬁeéé nq‘hEXerl&{fehllr | € dichPorbfhethific SRR Sh %R:poxf»last p&ifffdocess.

The resi di chl oronet hane extraction was purif over a silica
gel 100l m&réSﬂinNgéHdlummlrcﬂhhcﬁmhﬂemah&}: pt@e@ wes the Mbeombmmndm forghi ch

(ot hy! acBibedoEIPUR NGNS FRVRRHLE 1 RE\ig JaoingabggH cthereal HCI

PCT/ | %O%ﬁ%(ﬁo% 0234262*}1~N1\tm agaomlg 60 VIt 8 SOTBOSI NED) AR 8@ (18 011D, Te8sdf oam
rn
> 1H), 7.35 (m, 2H) 721 (m lH) 7.10 (d, 1H), 6.25 (d, 1H), 5.60 (br s, 1H), 4.25 (t, 2H),
4.05 (t, 2H), 3.20 (br s, 4H), 3.00 (¢, 2H), 2.80 (br s, 4H), 2.50 (¢, 2H), 1.90-1.65 (m, 4H).

15 HPLC: 90.72%. MS: 464.18, exact mass: 463.

EXAMPLE 19

[
2-{4-[4-(2,3-Dihydre-benzofuran-7-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
20 tetrahydro-1,7,9-triaza-benzocyclohepten-8-one
2-{4-[4-(2,3-Dihydro-benzofuran-7-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one was produced using a process similar to
Example 13, wherein 1-(2,3-dihydro-benzofuran-7-yl)-piperazine hydrochloride (US Pat
App Pub No. 20050043309) was added in place of 1-indan-4-yl-piperazine hydrochloride,
25  in the same step of the process. The residue from the dichloromethane extraction was
purified over a silica gel column (5% MeOH in dichloromethane) to give a pale yellow oil

which was further purified over silica gel column (ethylacetate:dichloromethane:methanol,
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400 MHz): 8.45 (br s, 1H), 7.40 (d, 1H), 6.90-6.60 (m 3H), 6.25 (d, 1H)
5.15 (br s, 1H), 4.60 (t, 2H), 4.30-4.05 (m 4H), 3.40-3.00 (m 8H), 2.70
(br s, 4Hyo 280603450, 2H), 1.90-1.60 (m 4H). HPLC 90. @t%BdBs/06bS@. 1,
exact mass: 437. Elemental Analysis Cacld for 5 C24H31N5C3: C, 65.88; H,
7.14; N, 16.01. Found: C, 65.51; H, 7.01; N, 15.45. EXAIVPLEZONH NNNH
40 2-{4:7: 1 to3ive Behitlr @nfiduhéng a[do]orless foam, mp: 72-73 °C. "H-NMR & (CDCls,

5ot a6 Rk a5 EDT7 R Yok s RRY o) 625e 1B. 5-15 rs, 11D,
4 [4 (34 AGOQF %r@ﬁ'ﬂﬁ Q{}BI 3 l4d. ﬂquneml 276(&19491)1024@@ DHY,-190-1.60t oxy},

5 6,7,9-tet dro- “tri‘aza- benzocycl ohepten-8-one was produced using a
process (ms i) HPLh Tx@Elvpl MSt 3138vihexe¢tnmass: 437. Elemental Analysis Cacld for

pat _hop o NED2 60 B005508) e AR b PP PR L P oo (8

pi perazi ne hydrochloride, in the sanme step of the process. The resi due from
the dichl oronmethane extraction step was gurified over a silica gel colum
(5% MeCH in dichloronethane) to itle conpound as a col orl ess
foam np: 78-79 C. 1HN 6 (CDC13 400 MHz): 8.50 (br s, 1H), 7.40 (d,
1H), 6.90 (t, 1H), 6.6 6 25 (d, 1H), 5.10 (br s, 1H), 4.30 (m
6H), 4.05 (t, 2H), 3 3.00 (t, ) (br s, 20 4H), 2.50
(t, 2H), 2.10 (t, 580165 (m 4H) . Bpm HESMB: 468. 04, exact
mass: 467. Elenental Ana(y5|s 0/5H20 : C, 63.01; H,
7.19; N, 14.69. Foun C, 62.85; \ﬁ//iQfEG%i ™. 6 MPLE 21 N~ 1 NH O
NN25 Ove HO 43 WO 2006/ 103559 PCT/ | B2006/ 00090

2-{4-[4-(7- I\/&-{mWfmﬂiﬂhﬁh'baﬂ-beyi@[bﬁil,ﬁ&}haxépin-ﬁ-ﬂ)—PiMuinjl}lePBW?iy@'
tetrahydro-1, 7, 9- tr|a benzo clohe ne 2-{

4- [ 40( 7-27 Dotelrahudr- 9éﬂ"2}za§{ PZOGYS BTeH 0% 1 - but oxy

}-5,6,7,9-tety gzb YA D4 ﬂmg Ar2te - b&é@ﬂ??@@fb&@ﬂ)@f@m@m&&zﬁﬂﬂmwxﬁduced
using a process simlar 1o Exa

1- ( 7- net H65P-eapiydnadl §HP- mlagzaabemq@éq&lalzﬁm@ Brptie o rl aredsed USiEate BESCBUb No

“h the s SR T olisRif dda¥ B A it PRIGCHRS DY pRs Y de
extract i pRr&dhBRidaRIP R Apquub No 20050043309) was added in place of 1-indan-4-yl-

15 piperazine hydrochloride, in the same step of the process. The residue from the

dichloromethane extraction step was purified over a silica gel column (5% MeOH in
dichloromethane) to give the title compound as a colorless foam, mp: 78-79 °C. "H-NMR
§ (CDCls, 400 MHz): 8.50 (br s, 1H), 7.40 (d, 1H), 6.90 (t, 1H), 6.65 (m, 2H), 6.25 (d,
1HD), 5.10 (br s, 1H), 4.30 (m, 6H), 4.05 (t, 2H), 3.10 (br s, 4H), 3.00 (&, 2H), 2.70 (br s,

20  4H), 2.50 (t, 2H), 2.10 (t, 2H), 1.80-1.65 (m, 4H). HPLC: 90.24%. ESMS: 468.04, exact
mass: 467. Elemental Analysis Cacld. for CpsH33N504.0.5H,0 : C, 63.01; H, 7.19; N,
14.69. Found: C, 62.85; H, 7.22; N, 14.60.

EXAMPLE 21

25 OMe
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over a silica gel colum (5% MeOH in dichloronethane) to give the title
conpound as a colorless sticky solid which was converted into its HO salt
by addi ngwd.200¢Mostsker eal HC 10 sol uti on, rrp: 155- 158 CpcThB20WR0@9¢0CDCL3,
400 MHz): 8.50 (br s, 111), 7.75 (d, 1H), .50 (m 211), 7. 35 (d, 1H,
7.25 (m 1H), 710(m2H) 6.25 (d, 1H), 515(brs 1H), 4.25 (t, 2H),
421 ég E: 2H) ,z-{a [gq7emtmay-na32ﬂml¢mﬁ yi)—pl@levazmmm butoxgh5.6,79-80 (br s, 4H),
90 58% ESMS: 476. ;
275. 1 tetzplie’ %’Zgﬂﬂaz%ﬂg (Ny@)hﬁﬁ 26, exact mss:
8-{4-[ 4- (8- Ogorfpal 781\/1%tH0§S/fn Emﬂﬁlenébjrl)lp@e&zintwnaoub@m}c&@c Jocbeatydro-2- y1 oxy)
- butyl]-piperazin-1-yl L hapht hal ene-2-carbonitrile 8-{
4-[ 4- (8-1054%41@@ b@p@oqye]to eitfsntBons pras prodiced pyng 2 pEPESCYBIBHOFERPR [H-oxy) 20

g‘;gg R O ok %ﬁgﬁaﬁlgn T FpEALRE HyadchfortBSUY PAUABH B R 2

8- pi per @l)OﬂOO%SO%WﬁH’!&d&HQﬂ Plate Qﬁrlbmdart—n+y1@1ﬂ¢yaﬂ1mllrycboo}ﬂkmc(euﬁl Patsa Pub
No 20050043309) was added in_place of 1-in erazi PP

hydr ochiséapi efethe Pif‘PPeﬁ%eTQ%%“@{eefﬁOIBfth% H@h}ﬂr%‘%@éné/ %tga E@% PETBeW?Sr Bitiere
di chl or Ogﬁf E@ﬂl%a ﬁlknQ?%%@I—I"ﬁlsdlc}m-)to}rﬂét}?ﬁe?ﬁﬁéwé‘ 8 it orffiun@k 4m (5%

McOH in I"oro to give the ti 25 conpound as a col orl ess
sticky solditdssdtiokip smh& whirhweast el ventgdoinid s HCL salaby addingdidi Mcetherenl HE

et hereal HJ I t 7

1105 5 bty ! 'i%;ss ot Ry ol Bl §55'8: scfRy ialge 3855, ¢
6. Zﬁsdgm i) 7 211 (@51Hél‘~7r253(m hiep), 7H3ﬂo%1% o), 621@«1 411,513 (br 2HI), 32504( br

HiDLC 95(12&%4&3@521{4,7319(2@, 3Ié)<éd10 (hasng)AT?OO (ta@HM %@%@iﬁéééé@gﬁ% i

;C%I’ill I[3£210](()§6 E&ggoo E‘Fﬁ%ﬂi@zéé\l I%Sélgga%@édzyeq%él\lno b@g yl) - pi perazin-1-yl]-

but oxy}-5, 6, 7, 9- tetrahydro 1,7,9-triaza- benzocycl ohept en- 8- one

15 EXAMPLE 22
O N/\ 2
(J T LA
CN H ©

8-{4-[4-(8-0x0-6,7,8,9-tetrahydro-5H-1,7,9-triaza-benzocyclohepten-2-yloxy)-
butyl]-piperazin-1-yl}-naphthalene-2-carbonitrile
8-{4-[4-(8-0x0-6,7,8,9-tetrahydro-5H-1,7,9-triaza-benzocyclohepten-2-yloxy)-
20  butyl]-piperazin-1-yl}-naphthalene-2-carbonitrile was produced using a process similar to
Example 13, wherein 8-piperazin-1-yl-naphthalene-2-carbonitrile hydrochloride (US Pat
App Pub No 20050043309) was added in place of 1-indan-4-yl-piperazine hydrochloride,
in the same step of the process. The residue from the dichloromethane extraction step was
purified over a silica gel column (5% MeOH in dichloromethane) to give the title
25  compound as a colorless sticky solid which was converted into its HCI salt by adding 1.0
M ethereal HCI solution, mp: 168-170 °C. "H-NMR § (CDCl;, 400 MHz): 8.60 (s, 1H),
8.50 (br s, 1H), 7.90 (d, 1H), 7.60 (m, 3H), 7.40 (d, 1H), 7.20 (m, 1H), 6.25 (d, 1H), 5.15
(br s, 1H), 4.25 (t, 2H), 4.10 (t, 2H), 3.10 (br s, 4H), 3.00 (t, 2H), 2.80 (br s, 4H), 2.55 (t,
2H), 1.90-1.70 (m, 4H). HPLC: 95.26%. ESMS: 471.27, exact mass: 470.
30
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5

2-{4-[4-(1- Met hyl -2-o0x0-1, 2, 3, 4-tetrahydro-qui nolin-8-yl)-piperazin-1-yl]-
but oxy} - 5w6,2606%088br ahydro- 1, 7, 9-tri aza- benzocycl ohept erc8aBrmsm@soopr oduced
using a process simlar to Exanple 13, wherein

1- net hyl - 8- pi perazi n-1-yl - 3, 4-di hydro-|1 H qui nolin-2-one hydrochl oride (US
Pat App Pub No 20050043309) was &0eMPIE 33 ace of 1-indan-4-yl-piperazine
hydrochl oride, in the sage step of the process. The residue from 10 the

di chl or onet hane extrad step was purified over a silica gel colum (7%
MeOH in dichl oronmet hage aad urified with in dichloromethane) to
give the title congound as }/gg'orless foaﬁ?g\gﬁ C. 1HNWR 6 (CDC13,
400 MHz): 7.40 (d, 1d), NT7.1Q ( 2 : H),/ 6.25 (d, 1H), 4.25
(t, 2H), 4.10 (t, 2H), 3?0( s, 4H)Y 3.90 (Y, 3.30-2.90 (m 8H),
2.80 (m 2H), 2.55 (t,p21-1), 1.90-1.70 (m 4H). LC9090.77% 15 ESMS:

479. 25, exac S. 478. VR 4 4. Net hoxy-2- (N vI) etonitrile
(20) To a stt T{m'@ﬁﬁ&"iyk%g?'lk;ér btﬁﬂ'ﬁgﬁﬂﬂ' 'ﬁ"ﬂéﬁ@@i’%ﬁg ﬂinzene (19)
(Jour nalbut%&}@ 6@3@@&&@@6% 9ltrdea-bBhA0cycloBestedB-ond84, 6. 50 g, 26.4 mmol)
in tetrahy of uran (80 and et hanol 2'20 m.) at 0 C was a}rﬁed a solution

of pbt assi unﬂe{)ﬂaﬁ‘if(del\’l(i@ylﬂ-ogo 1523 4-tetgghydyo-qwinoka-8ryly pigeen:1-yhe reacti on
t t .
The. r eabiogn e Teiliog) 1 dle Lo @Rt dntbbhShont, st hro IR WERRELAL UL S,

was ext pasked sihilét db CEkﬁﬁ]gSEllBl,aWﬁxefe?mXlﬁﬁHIhyIL&-plp&'ﬂamnebbe Aeuhyjhgfliﬁ—c 25
extracts were washed with brine, dried over (@g&)ﬁgﬁb@? fatg gnd iIt red.

Sol vent qrielpRrons hydjechirsidediUSobrsd mR P Nor 3 VR BIGESP b“§ silica
el chr 0; ke e f Wedohhe
title C%ﬁ%ﬁﬁ’%&ﬁﬂé ?Cthg(gggl 1ngﬁé§ﬁﬁéwéwéﬁ%&&%7@8ré&d e He,
1H) 107. Gke dﬂhloﬂorﬁetBarﬁz ditractidd) stey w28 padfied dver 2831Bca gelx:oﬂzmn {19 MeQHiin (s,

21 o el el R A PUE 18 g

sti fred c%ﬁi anﬁ@éb £lo16M&s damVah CQOYSM”PFN’W&(@IDCh&ﬂEIMBIszME(d( m) (3 90
g, in dry tetrahydrofuran (75 niL

boranﬁ t7e1(¥ (ahQHD OrQfY ém, dOnpi2exd, (H)1426 ., iﬂ)h Q) (t %Hﬁ) %%@Féi‘}}@?%‘lﬁ (s,
h d,
after vowr 0Tt GansiE et SR PHS NS (R Fab Tire Gy b et R o

(10 1aL) ,pdMab! omeLh, Byac masdviahigdr ochl oric acid soI ution (40 nL). The reaction

m xture was heated to reflux for 1 h, cooled to room tenperature and was
made al kaline by the addition of aqueous 1 M sodi um hydroxi de. The aqueous

| ayer was extracted with dichl orﬂgtngﬁ x 100 mL) and the conbined

organi cs were dried over sodiums
4-Methoxy—2—(nitrophenyl)acetonitrile (20)

To a stirred solution of 1-Bromomethyl-4-methoxy-2-nitro-benzene (19) (Journal

20  of Organic Chemistry, 49(7), 1238-46; 1984, 6.50 g, 26.4 mmol) in tetrahydrofuran (80
mL) and ethanol (20 mL) at 0 °C was added a solution of potassium cyanide (3.4 g, 52.8
mmol) in water (20 mL). The reaction mixture was stirred at 0 °C for 1 h and a further 3 h
at oom temperature. The reaction mixture was diluted with water (300 mL) and the
aqueous phase was extracted with dichloromethane (3 x 200 mL). The combined organic

75  extracts were washed with brine, dried over sodium sulfate and filtered. Solvent removal
in vacuo followed by purification of the residue by silica gel chromatography (eluant:
90:10 hexanes/ethyl acetate) afforded the title compound (20) as a white solid: '"H NMR
(CDCl3) §7.70 (d, J = 2.7 Hz, 1H), 7.60 (d, J = 8.6 Hz, 1H), 7.23 (dd, J = 8.6, 2.7 Hz, 1H),
4.12 (s, 2H), 3.90 (s, 3H); MS (ESI) m/z 193 [CoHsN>O5 + HI".
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10 and filtered. Solvent renoval in vacuo afforded crude title conpound
(21A) as a colorless foam 1H NWR (CDC13) 57.40-7.36 (m 1H), 7.31-7.26
(m 1H), wokdeeno®89(m 1H), 3.85 (s, 3H), 2.96 (m 4H) pci3820b/HH006DCL3) 5
158.2, 149.7, 133.0, 126.5, 119.6, 109.2, 55.6, 42.8, 36.4; M5 (ESI) nlz
197 [ COH12N203 + H]+. (CDC13) 6 159.2, 145.9, 131.0, 117.0, 103.9, 101.86,
55.1, 41.8, 3444we%xy58h1)rmphem7etpmmmmA9 H +. 15

Sti1red sol ulPohsre S i BaRrer b2yt A B TR0 ) o5 "

11.5 mmah)s ot tté@&l%f&ﬁfah 5(@@) Wh) ali@s Bege tedra plrdfiiran c@ﬁn ]@Lx ter g
but yl di car bongﬁa && a(r; in tetrahydrofuranwg4 m) Tlrj]e

r e?ﬁt i 0{641711’1)& di enmwaé Oj‘msph@gnam tqt yﬁrp@wg@r Jhgreactign miBtuEe \gﬁﬁh%&’g t9i | ut ed
W wa 1 M hyd
aquodus e oS sy Bt e SCi AT Shbafll (yRRUNLAF dotladipin cffe

conmbi neghek AN (1D @xjfs JfRlbFedy @ W\Mhﬁﬁodhlbﬂc beit molufidf G40rigL,). dI}‘heerdactmer
and

sodi um sul fate iltered. Solvent renpval in vacuo follo
puri fi cé:llllixblﬁe whes hpaied fuiflygdony hs £pql e%t@aontmtw&ra&f}ws(fm% fﬂ’gah“go 20

nexanesig %@%@‘ Snefhd gg@sgmaa;ygfdﬁgae @#@@e&ﬁ 1832%)wﬁ5ex@fa&@di gihess "

7 09 ( d(ﬂ,lchjorenﬁtkﬁne 23 « 162 mIDHnd the @@nuln&!)o(gamc& Wjere &16850\(63 sodiBn, SU§3W1 (q, J
[z 297

(t =
E ggfp% UO@?if%edWSPlVTEfWV%‘E‘h‘@ﬁW SRS GBHE AN f@@ﬂf&?%%@?éé e boBlf aci o
r
g, 60% |tfn m nerﬁﬁ\@%@ﬁblé%&ﬁ@—‘??ékm %ﬁgrﬁﬂt&gt ra y(rjlr}gfaﬁgﬂ’ OWSH}&H) 31235( gdggd

Esfg |r uE '2(2 )rgmf 2[3%(%41@{ RoxymR- (oinctlg)?& &g %@t"?yrs]s Oat Mami ld%; i169 t2e55t 6.But yl
nmo in etra m_ h
(137 gimns 55 48 YES e BRI BN T, VBRI WS B0051% 03680 P10 e
t aly h d hed h
cat ur at el snmarrun i lor cads MURET B RIUBHRONII L ager's were separ at ed
and {she aquequsdMi@hoxy—sixkopheh@ethylldarbamiyA cidaetraBatyl Ester 22)ml) . The
conbi ned organi c extracts were washed with brine (2 ver
sodi um sul f atEo afstired sehptign f oifcMsthosy &dnifr- Rpﬁﬁﬂg eg‘dlaﬁ?‘ﬁél(@g&)t &?f Ptle 5
conpoun 3 r I |
o 1 1H Wi et Bl e R D R 4 s R 6 (m

1H), 3. Shutflgicadichate 349 ¢,113.8 dnrmolp iB tmquram (@21} , The zeagtion p{zxtugq-b
2.86 (s, 3H), rn/z 3 S5H22N + . H
5 ot hoXY S BTG ARHEEERS F o h IS A SRy SR AT a0y 2y 20t 1 M

20  hydrochloric acid solution (50 mL). The aqueous layer was extracted with ethyl acetate @3
x 100 mL) and the combined organic extracts were washed with brine (100 mL), dried
over sodium sulfate and filtered. Solvent removal in vacuo followed by purification of the
residue by silica gel chromatography (eluant: 80:20 hexanes/ethyl acetate) afforded the
title compound (22) as a colorless oil: 'H NMR (CDCls) §7.44 (d, J = 2.5 Hz, 1H), 7.29 (d,

25 J=28.5Hz, 1H), 7.09 (dd, J = 8.5, 2.7 Hz, 1H), 4.90-4.89 (m, 1H), 3.85 (s, 3H), 3.41 (g, J
= 6.7 Hz, 2H), 3.02 (t, J = 7.1 Hz, 2H), 1.42 (s, 9H); MS (ESI) m/z 297 [C14HN2O5 +
H]".

[2-(4-Methoxy—2—nitrophenyl)ethyljmethyl-carbamic Acid fert-Butyl Ester
(23)

30 To a stirred suspension of sodium hydride (0.36 g, 60% in mineral oil, 9.0 mmol)
in dry tetrahydrofuran (10 mL) was added a solution of [2—-(4-Methoxy—2—
nitrophenyl)ethyllcarbamic Acid ter+—Butyl Ester (22) (1.90 g, 6.42 mmol) in
tetrahydrofuran (10 mL) and iodomethane (1.37 g, 9.63 mmol). The reaction mixture was
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10 To a stirred solution of

[ 2- (4- Met hoxy- 2-ni trophenyl )ethyl ] net hyl -carbam ¢ Acid tent-Butyl Ester
(23) (2. Wogpodho3sdomol ) in 1, 4-di oxane (10 nl) was addedt4Bidos/yodsogen
chloride in 1,4-dioxane (40 nmL). The reaction m xture was stirred at 80 C
for 1 h and cool ed to roomtenperature. The sol vent was renoved in vacuo
and t hestigsdiht tovan tasmlmratum famsl@ hiandrqueachedi wih satheated Thenopiing ehlosided was

I d d dried h
o ve. t naoam bl (oumR o e J8ier e ety B YRGB BRefhest S Ehah Tt o

bottle %Ehg{i HMB Y w%o %0 Ntk AibiBdtghns bRRadOwed §isheasvigdetest (258t hanol
(20 nb) der an atnosphere of nitrogen. The m xture was shaken w th

hydr ogemrﬂ()él(drlp@ ioyerf mdlmnrﬁu&fateo fibteredr %!Iﬂlu@@cﬁlllféat@atfhl"wp toppreydgtthe ditlst ¢ he

abov am ne 20 the
pre- dﬁ8@8 g g‘?i rogﬁ anggrﬁlége)é dlhglnlqi?n{eg Egla?%ﬁ%&%%?%ﬁ nde

hydr ogenqcHed;)Byi4R-—7 Iqurmm U7 401709 (I, |1EEE[’93(10—’I 06 gﬁgrﬂ)amaotsomma@qnaceous
earth and the filtrate was concentrated in vacuo to %ve t he

corrpound' £ B4 Has2R), @d}Qe(tyéFl @i Hze [20; 2.861 (nviRly E360) 98k M8 (‘{3§D ’H/Z-?’lé 3 Hz,
3, d§45§f %J?O(lrﬁ H]?H) ’251;) 896215734( ((j% %H) 82363 (g H:Z),H) lH)lvrs ?Eglz) ( o 2

é%e{ %3?13Nﬁeﬂ”ﬁ"y‘f“.""”"z‘Ef’é“"f‘éyt‘?‘é‘h‘;"cﬁt‘éﬁ’e"n“f&‘{‘é‘ﬁ“{e S azenim oone (25)

5- MdPhoxy- 2- (Tzl @eﬁm«r%@h@@phgﬁ A Héryletherie ;glsﬂylgerthﬁkw gyﬂﬁ%@fg’? g, 7.2

ol ) , t[{élgtt Bg.ﬁ%lrﬁst Izgﬁg &ir%(? &16 74 %B%le 114——2310}&?:& I div4¥ Lragekemv( 1. 80

g, 10.8 Fa were placed in a 10 nL gl ass
vessel , kgﬁﬁjged chiogide fre 1 A0diok xteu@d mids Bid rerathn rﬂfixeursavqslsenvxﬁgt Ul ed to
a sequentl al roccgss of m crowave _ irradiation

M cr owaviel #8¢ ReRIPD IR POREIPB G The SoR et Y Eﬁde%? delrl?'p@?lé? ﬁ?%(glgfre%@ﬁlgc

After co@liigwbOuHQAULRIPER& U wHilR&oli8 ik colledid dd i Branes andlidied iach Wi t h
et hyl acetate (100 nL) and 1 M hydrochloric acid (100 niL The organic 47

WO 2606/ V0855 DVRCT 148200 6/ve0dgedo ginashe wainestihatté®)a t(ﬁ%l)dm’ée%ﬂs | ayer
was ext r%&&éh@ hyl acetate (3 x 100 rnL). The conbi ned organic

extracts with brine, dried over sodiumsulfate and filtered.

Sol vent renoved al Pary d6HR é@ltdlmﬁ@dwaymwrpana@lam om cafbohh@®. IKes) due abigedsi | i ca
gel chromat raphy (eluant: 95:5 ethyl acetate/nethanol) afforded .the

title compberal @P5RLAgmgern a@éﬁ@%@ﬁﬁ‘o@f SHrezen. 1 HhAVRXIUERIaS) Shekers Vifhs
6. ?9 (d’hgr%g%((glo l_;%h)f%ﬁé 121?1 %%ﬁl%drfdt}ceiﬂf ?caél)gé (Al 1yt éfltzl{egég)_oleé Sléml?emdf 2|2_|) 15
M5 (26SI ) (10zg, 2068 frﬁﬂol}il%kh@tﬂﬁqot (H0OrmL) was added to the pre—reduced catalyst and the
Byt vt e 1 hlr ook 60 o3 ARRLIEAT(ER o @
through a pad of diatomaceous earth and the filtrate was concentrated in vacuo to give the
title compound (24) as a pale yellow solid: '"H NMR (CDsOD) 86.88 (d, J = 8.3 Hz, 1H),
6.34 (4, J = 2.5 Hz, 1H), 6.17 (dd, J = 8.3, 2.5 Hz, 1H), 3.62 (s, 3H), 3.09-3.04 (m, 2H),

25 2.89-2.84 (m, 2H), 2.63 (s, 3H); MS (ESI) m/z 181 [C10H;6N,0 + HJ".
8-Methoxy-3-methyl-1,3,4,5-tetrahydrobenzo[d][1,3]diazepin—2—one (25)
5-Methoxy—2—(2—-methylaminoethyl)phenylamine Hydrochloride (24) (1.3 g, 7.2

mmol), triethylamine (2.00 mL, 14.4 mmol), 1,1’—carbonyldiimidazole (1.80 g, 10.8

mmol) and tetrahydrofuran (40 mL) were placed in a 10 mL glass vessel, sealed and the
30 mixture was stired. The sample was subjected to a sequential process of microwave
irradiation (using CEM Explorer Microwave Technology) for 20 min, maintaining a
temperature of 150 °C. After cooling to room temperature, the reaction mixture was

diluted with ethyl acetate (100 mL) and 1 M hydrochloric acid (100 mL). The organic
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10 tetrahydrobenzo[d][1, 3] di azepi n-2-one (25) (0.45 g, 2.2 nml) in

di chl oronethane (20 nlL) at -78 C was added dropw se boron tribromde (5.0
m., 5.0 nwol2po6lo855M sol ution in dichloromethane). The rpeaaBoosyoovbadt ure was
allowed to warmto roomtenperature overnight. After stirring for 16 h,
the reaction was quenched by the addition of ether. The m xture was then
pour ed @hise Wwasesepsticdraad tiieoaqudGusitiayerara axtrectod g»attm %hylay@tﬁtev(/és< ¥9yakht ed. 15

The aqueous | ayer, was extracted t t
conbi ned hgregatred %r)%f“i“&cetxga%r"\éer%mr“f aglaedgv}ék 2% V?r ?0% “‘%‘H@P eé‘tdand
concent reled | S‘olVé}ﬁ%QmBOai‘l%fx%ﬁ’o IfcklR)weHl Eg’ﬁu&ﬁkﬁﬁﬁ@ﬂ@ﬁ tﬁ@@slduBEbyt slhéaag@lo npound

as a pale yel low solid
6. 39- 6. 3brohmtogtaphhy @luaet: :952]57et(1yi}1 acgta}e/mgthglgolz gffonglpg the2t1t§;a5c02n@)21n(1 R%S) BH) . VS

3(3E(SI4 Chlacﬂai;%YRI ClO 2&%&%\@{ @b?@?%q T%grsg (SEnzog[ Ffl“éq |6a22dbljﬁ 2- one

(27) TO 'fﬂ}r%g @QHHUD@ Qb SSHJL‘VH{)OWT el 4713 A44mb2H), 3.05 (s, 3H),
tetrahy enzo[d] [ 1, 3] di azépi n- 2- one A&\h 0.40 g, 2.1 mmol) in ethanol
(30 m) 2&1%—2 %dded&d&ﬁ&(ﬁﬁ@awb@ﬁ&t[@nﬂi I\, mmol ) and

1brorm4ch|o ut an 0 ]

heated to refﬁ" %6 L i#’ﬂéﬁteéﬁ%% g@ ér)zf) ng%mﬁ’%'% i‘ﬁ%_drﬂf;@&);'ﬁems

m xture was Spd rrech for stirddand tdietig@r eci pift at eSMM‘etIm&t/+3amﬁe1¢ylby345—

filtration. The white solid was dried in_a vacuum oveg % OV@)I’II ght
H: Oj'OInC a

% o7gi0\(/e tetiehydraberzal diibaldiarepin2yoner (2RO ¢ TEc23) mueplh
S
S o8 { m_ljld_gt 8 zgsdaglg?d] d@pgls% bo%o%trfﬂ%%mgé:@zo . o 59%05313 62 s&gggr% lr%]"_D iy
3C(1JjH( s, didthrontR8eR . Whe( raact2dd) nuituﬁ@-\xﬂas oflofwed th—I)VpIrNBo( Oh) temperaes
Eg N NEL QCCQIE);I%S&Z@+ p@l_flﬁggr%n\é\?og %’ g/ tl1-ieo ?ggt?onp\%lé <|1uBezng ec{ Ig)yot%e agdltlon o%/Ptlher 2Phe

8-{4-[4- e Shh &f‘bﬁllt)) 9&00§f1§3d For BoYrhinPH1daKY bredniteth et wak, s3pdated.
o i

tetrahy enzo 3] diazepin-2-one 5 To a stirred sol ution of
chl arsi déTl(eZan)Jteﬁ; 1593rgyaslexaa¢tn®mthl athyd @eetaini(® ki J0emLpandhiby combined gagsic

(0. 530, S el PP " Fotodbn SHtuSy Bfied dng BotbenGaty HVitug FUMHPALE T o
o e B 3 e g
preci pi t@t & x84 Kol lfé)cﬁé:’&—ﬁ@ﬁ(m 248t 3.60-3.4hémwAH),e2.99 (s, 3H), 2.95-2. 92 (m
2H); MS (ESI) m/z 193 [C1oH12N20, + H]™.
20 8—(4—-Chlorobutoxy)-3-methyl-1,3,4,5-tetrahydro-benzo[d] [1,3]diazepin—2—
one (27)
To a stirred solution of 8—Hydroxy—3-methyl-1,3,4,5-
tetrahydrobenzo[d][1,3]diazepin—2—one (26) (0.40 g, 2.1 mmol) in ethanol (30 mL) was
added cesium carbonate (1.4 g, 4.2 mmol) and 1-bromo—4—chlorobutane (0.75 mL, 6.2
25 mmol). The reaction mixture was heated to reflux for 16 h and then diluted with water
(100 mL). The mixture was stirred for 1 h and the precipitate was collected by filtration.
The white solid was dried in a vacuum oven at 45 °C overnight to give the title compound
(27) 'H NMR (CDCls) 86.94 (d, J = 8.3 Hz, 1H), 6.78 (s, 1H), 6.47 (dd, J = 8.3, 2.2 Hz,
1H), 6.31 (d, J = 2.0 Hz, 1H), 3.95 (t, J = 5.7 Hz, 2H), 3.61 (t, J = 6.0 Hz, 2H), 3.49-3.47
30  (m, 2H), 3.04 (s, 3H), 2.99-2.96 (m, 2H), 1.99-1.90 (m, 4H); MS (ESI) m/z 283
[C14H1oCIN,O, + H]*.
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10 solid was dried in a vacuumoven at 45 C overnight to give the title
conpound, np 139- 140 C (recrystallized fromacetonitrile); 1H NMR

(DVMSO- d6)wbodkniogsme 1H), 7.31-7.28 (m 2H), 7.17-7.10 (P(I]I‘/Iﬁiﬂh6/0(ﬁ)9(9)4 (d, J
= 8.4 H, 1H), 6.64 (d, J = 2.3 Hz, 1H), 6.43 (dd, J = 8.3, 2.4 Hz, 1H),
3.90 (t, J =6.2 Hz, 2H), 3.40-3.38 (m 2H), 2.98-2.97 (m 4H),, 2.88 (s,
3H), 2.86-2.85 (m 2H), 2.52-2. 50EXKAMPLOHY> 2.38 (t, J = 7.0 Hz, 2H),
1.76-1.67 (m 15 2H), .1.62-1.55 (m 2H); M5 (ESI) m/z 477 [CZ4H30012N402
+ H + EXAMPLE 26 2- | noet hyl ) - 5- net hoxyphenyl am ne (21B) To a stirred
solution of the nitri 2D (3,90 g, 20.3 mml) in dpyetetrahydrofuran 20
(75 nmL) was addedcp®r ane-t enr ahydr of uran conplfg A1 mL\ 41 mol, 1.0 M
solution in tetrahydrgfuran). e reaction mjb e was Nieated to reflux
for 4 h and, after cool lng r ¢ d by the addition
of methanol (10 nm), foIIowed by a 2 M hydrochl orchaC| solution (40 nl).
The reaction m xture was heated to reflux fo cooled to room

t enper at ur e eﬁﬂ%s(%&cmpmheﬁﬁl)weﬁ@ﬂddﬂPP@ﬁyb@‘ﬁﬁwﬁu%g”f ™ sodi um 25

hydr oxi acted with dichloromethane (3 x 100
m.) and ah?&r ?ﬁ%@ﬂr g!‘ﬁ{lz(? wezr_éﬁ%lrl ed over sodiumsulfate and filtered.

Sol vent rerTDVEd aistirredcuimtionfof ehtbeide 2T)d@.50 g, 1.8 mmol) in acetonitrile (60 mL)
2- (4- met hoxy- 2- nltrophenyl)eth .anjn a.c foa 1H NVR CDClS)
57. 40- 7.%% dfed dighlotpphanyy %f%/zﬁﬁl nh@ogféo%‘ie gd ?nsl §°§‘f§‘“{ wdi

2.96 49 a
58,2, 1957 193 TRaeki A0S gss"g‘mﬂl'a? T*’%%”a‘ "L nat 2

197 [ COHie2NA0B reflu] for %hacd@éadr tobrobinl emperstue aid gillw@si \mdw@mrl(b%ﬂ oh)on

car bon ( unde r f rogen.
The ni xt'gl?eem%gres‘%%? &nff’ﬂfth@nﬁ%? grﬁgwﬂt %ON P |0;16(fat%ﬁ‘l %X(%u? tﬁmﬁln()%t grh%rvé 1lrteteduge

t he gat algfidtwasAirkalinbivabugh oVaeatdFNCondthiBt (odivdthg titklohpaumd, ) mp h39vet hanol
(100 nL) was added to the pre- reducechat alyst and the reaction mxture

was shakbt) 1@retryitallirde framy deesopitrile)s Mﬁébﬁérfé% 451te L) X3 28as

ani | | ne. (260 2%%2?@%@ 4°@a?e%f?ﬁ%§%%’l§ficﬁ SRR S8 QP 1

1H) 6. 29563 2234Ha)112  B=6R m; 283 4R3B8 ((rﬁ,,ZHJ) 2981-997‘11;11, 21-11),,2% 62 (t,
6.7 Hz, - CDClB) 159. 2, 145. 131.0

101 6. ' 56, 30865 Falm, 2 2(@32)5%1;24&)62 %@mamﬂz 21702187 (.
8- I\/bi?ox%}q’l 1%2 %%/g\r%%t 53?)&@1?@55;79%%.}? NZB' q_ one (28) To a stirred

sol ut1 on™o hox 1B) (4.30 g, 25.9
mmol) in dry tetrahydrofuran (100 ni) was added soIid

1,1 -carbonyl dii mdazole 15 (5.00 1 mol) in small portions over 5
mn. The reaction m xture was heat LE26

2—(2—-Aminoethyl)-5-methoxyphenylamine (21B)
To a stirred solution of the nitrile 20 (3.90 g, 20.3 mmol) in dry tetrahydrofuran
20 (75 mL) was added borane-tetrahydrofuran complex (41 mL, 41 mmol, 1.0 M solution in
tetrahydrofuran). The reaction mixture was heated to reflux for 4 h and, after cooling to
room temperature, quenched by the addition of methanol (10 mL), followed by a 2 M
hydrochloric acid solution (40 mL). The reaction mixture was heated to reflux for 1 h,
cooled to room temperature and was made alkaline by the addition of aqueous 1 M sodium
25  hydroxide. The aqueous layer was extracted with dichloromethane (3 x 100 mL) and the
combined organics were dried over sodium sulfate and filtered. Solvent removal in vacuo
afforded crude 2-(4-methoxy—2-nitrophenyl)ethylamine as a colorless foam: '"H NMR
(CDCls) §7.40-7.36 (m, 1H), 7.31-7.26 (m, 1H), 7.11-7.08 (m, 1H), 3.85 (s, 3H), 2.96
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reflux for 20 h, cooled to roomtenperature and was diluted with ethyl
acetate (200 nL) and a 1 M hydrochloric acid solution (100 nL). The
organi ¢ pheeosmssssepar ated and the aqueous |ayer was extrnBmi&oosid h et hyl
acetate (3 x 100 mL). The conbined organic extracts were washed with
brine, dried over sodiumsulfate and filtered. Solvent renoval 20 in vacuo

f ol | oweqmWERUPCINWER (©IDCRS 5t158.2; a9 due3hg, K16.5,dd96el102.0y Bt 42853,
(eluant: 95:5 dichloronethane/ et hanol) afforded the title conpound, as a

pal e yelVISRESBIM/a 197 i¢oRhvR:2Qsce0dl3) 59.54 (br s, 1H), 7.00 (d, J = 8.4 Hz,

1H), 6.79 (d,J.5 , i f. , =3 , 4 (br s,
1H . 3.78 (s,Tosﬁb?a%%féBg%s‘?%gg‘?lﬁg ‘gé) ,i&%.%a%l-agl.uggoﬁn%agbz@o ;t@?vsg])?%ss??&gl/z 193
[ Cl OH12NR&Ranbl HBG . mPP under an atmosphere of nitrogen. The mixture was shaken with

8- Hydr oxy-1, 3, 4, 5-t et rahydr obenzo 1, 3] di azepi,n- 2-one 9), To a.stirred
ol 08 ontigioesi VA Ao Jors At £ PSRBT A 1P ORRIS= AR, (26)
(1.75 g, m%%? HNn G faf 3R AL Xhe pRl-RAuER catBist vas tiRdded

dr opwi se(4%82ggr% tri r"%“g”é&%%[ gftmtﬂlmg le/l sol ution ?ﬁ di l(J:hl ocfoﬁngét hane). The
react i orreswion mixhwewdhstshakear for tloh noden hysngsen 80 mel) cliaeshgter . The PE¥UEY j rri ng

for 16 h, t reactign was 30,.quenched by, th i1l f o

m xture ngﬁ‘ﬂg‘ﬁ?lﬁ%gc}ba P8ﬁt°§ 1%8?13%%‘1? © %‘ﬁh 15%(? cé‘%c%n%&t%&atﬁé\ ftﬁ]&;&%raé%i%c | ayer
was sepagaff fch pAb eIk 8RUST NATR (CDES;) 6. 8RE ¢ 8 I, eHiY.29-808t @1, eH)5 X 50
m.) and the conbi ned organic extracts were dried over sodiumsulfate,

filtier edd.2hes, BHNEM (tal ed.9 Hzy2H 8.6t af + 6/7dH, 18Dt 101 NMBotidihyd 18%2a pal e

|1 lid: 1H 50 0 0] 9 PCI/ | 0 00 6) 59.14
(or o 1559359, 0.0 5, R0 R S Jaay MR g 1o CBSBFHEY 7574,
(d, J = 2.4 Hvddbxy & gé,sﬁfé@rahédfo&ngo[@%]&ﬁze 12-ode188)3. 13 (m 2H),
2.77 (t, J = 4.8 Hz, 2F)" MS (ESI) miz 179 [ COHLON202 + H]+. Gener al
procedur e forTakkiitred santiof oB2HdAmincethyd)-4;Methgxyphenylamine (21B) (4.30 g,

tetrahyd d] [, 3].-di 29) i i . I
ot AU SaRh i ThathBER G ERRAC Bl Ry 1 Rl REiabenr
tet rﬂ‘yd{SQﬁPQ,Zi’l[.ﬂ]rﬁlﬁoﬁ]iﬂ isAaR Flﬁdﬂti&rsclﬂl%r 62@3n. Wrhé réxctibh alio@tkane heasd tol | ows.
To a solution of 8-hydroxy-

, 3,4, 5-tetrahydrobenzo d]@,tgl’ 3]dia i n-i- one
(29) in wilsadet 20 haeo FopBSEIRFEHID ahdh tas siutedi i Ykagstate ér%@ Phhct i on
m xture ef |. -6\ h JABR L ] and
extract ewﬁ P ﬁé?%ﬁ%ﬂgég aly é?ljﬂgﬁﬁfé?goo(ﬁ%lﬁ?iegﬁ@gr gani@b%%gie%%g%%%d W th
brine, dijuedupkser sadienmaced fatheethfi hdetrted3 andi00 adncefibe avmbine@urgdnicat i on

of the residue by trjturation w et hyl acet at e/ hexane orded the
title CO%@gﬁdyerg washed with brine,var}eg over Xodium sulfate ang )ﬂ tere%l. aSfoflven remov

A SRR b SR gichaggniy . 659).. 1
8- Hy dr oxgtichloBymdetbane/methanol) afforded the title compound, as a pale yellow solid: '"H NMR
(CDCls) §9.54 (br s, 1H), 7.00 (d, J = 8.4 Hz, 1H), 6.79 (d, J = 2.4 Hz, 1H), 6.64 (dd, J =
8.4, 2.4 Hz, 1H), 6.43 (br s, 1H), 3.78 (s, 3H), 3.60-3.59 (m, 2H), 3.07-3.04 (m, 2H); MS
(EST) m/z 193 [C1oH12N20; + H]".
25 8-Hydroxy-1,3,4,5-tetrahydrobenzo[d][1,3]diazepin—2—one (29).

To a stirred solution of 8-Methoxy-1,3,4,5-tetrahydrobenzo[d][1,3]-diazepin—2—
one (28). (1.75 g, 9.10 mmol) in dichloromethane (300 mL) cooled to —78°C was added
dropwise boron tribromide (20 mL, 1.0 M solution in dichloromethane). The reaction was
allowed to warm to room temperature overnight. After stirring for 16 h, the reaction was

30 quenched by the addition of ether. The mixture was then poured onto ice, stirred for 30
min and the organic layer was separated. The aqueous layer was extracted with ethyl

acetate (5 x 50 mL) and the combined organic extracts were dried over sodium sulfate,

filtered and concentrated in vacuo to afford the title compound, as a pale yellow solid: 'H
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t etrahydrobenzo[ d] [ 1, 3] di azepi n-2-one (29) (0.45 g, 2.5 mmwol ), 1-brono-3-
chl oropropane (1.19 g, 7.58 mml) and cesium carbonate (1.65 g, 5.10 nmmol)
i n et hanolo 2066108dsp af forded the title conpound (30) aspaTuBiieo®odi d: 1H
NVR (DMBO d6) 58.52 (s, 1H), 7.01 (br s, 1H), 6.92 (d, J = 8.4 Hz, 1H),
6.64 (d, J = 2.4 Hz, 1H), 6.43 (dd, J = 8.3, 20 2.5 Hz, 111), 3.99 (t, J =
6.1 Hz, m(n’im@—ﬂa)BMHbﬁs 3}17128 42&) 1}13 6.92 Bork5 1M 6. T/, J2 832H(zt1}1)1, = 4.7

Féizﬁ[%@wéﬁjizog W64 dd, 7= 52 2, Ay s RA B, 48 2 A% 7= 48
8- (4- ChI i’%Elztlgﬁgy(tsgl,;}&éiqénghgﬁtyzd_; nzo[d] [ 1, 3] di azepi n-2-one (31).

Fol | owi n ener al kyl n“procedure described above,
8- Hydroxy 1, EGéhe'ial 25 nicedlhyedrotfenzo[ta]l{)dam}rdl azebi n- 8-Bydroxpal,345-20 g,

6. 74 mol 1-b but 7 |
(4,46 gt éshsdrwﬁgv"%)olélﬁfgi Aistepnfonts a0y vt talome, e Conmpound (1)
as a white sg dgene%_? %ﬁ(}iajﬂz)% %roceh’lnjé"v@a(s( QQ@OTQ6hlk§ﬁtte518—(h§'dro34W1 315—10 (br

s, 1H), 6.90 (dd J =
8.3, 2. 4ctrhydiddenzdR, 3Id1@zep1n_260r@ 29) with a3d111@o§11<ane\] as g)ﬂpqu a 3 35

580" 1515%’mt*f’&%2§§‘y%3@éyt 1%%%%@?*8‘?%@3@%%@%%%&%% BE&%&‘% :)gaoi)n/ ’

Gener al RiOLREEESITR Catbofi itk A6 ARAloalané 1T kcdetio fnlixtaret s ticatedpb eetiux
pi perazine. To a solution of a halide, either of coppounds 30 or 31,
acetléni tior Heb agnchwae dilbteddvigh I"@ﬁ%pﬁﬂérf‘yiffmﬁi%éﬁ‘lﬁ‘z pthel ASEH®C tﬁ@r‘ioéi@m%dodl um

i odi de and otassiu ar h 5 t r d

reflux f8F¥2¢ ﬁyers (q:)gg ed% g&ﬁ’ov%% %%e?lg%rdevg gng(?dg{#u%é W?E&Emgt aeé(p The
aqueous @nastratils Ftificagdredt the kdsidietbyl triaratat eitlf 8thyl &Btatd/hexaneh affeded

conbi ned orlganl c layers were dried over sodiumsulfate. Solvent renoval in
vacuo f‘tIS‘PIt @ImB9ur}51ur| fication of the residue by silica gel chromatography

(7420, 90 4 (LT SAPphly AL g atosccmnin o
8- { 3t 4- ( 2, 3- Brltiwing GEhgamgta) pllqcymmmmo@yte] ciﬂsmﬁmlyqboye $-4Hygiroxy-1,3.4,5-
tetr ahyd{e?rgﬁyr}izrggen%[[dﬁl%]]gla%zp? 2—one 0&@) (045 g, 2.5 mmol), 1-bromo-3—
chloropropane (1.19 g, 7.58 mmol) and cesium carbonate (1.65 g, 5.10 mmol) in ethanol
(40 mL) afforded the title compound (30) as a white solid: 'H NMR (DMSO-ds) 88.52 (s,
1H), 7.01 (br s, 1H), 6.92 (d, J = 8.4 Hz, 1H), 6.64 (d, J = 2.4 Hz, 1H), 6.43 (dd, J = 8.3,
20 2.5Hz, 1H),3.99 (t, J = 6.1 Hz, 2H), 3.77 (t, J = 6.5 Hz, 2H), 3.19-3.15 (m, 2H), 2.82 (¢, J
= 4.7 Hz, 2H), 2.18-2.09 (quintet, J = 6.2 Hz, 2H); MS (ESI) m/z 254 [C12H15CIN2O; +

HI".

o

8—(4—-Chlorobutoxy)-1,3,4,5~tetrahydrobenzo[d][1,3]diazepin—2—one (31).
Following the general alkylation procedure described above, 8—Hydroxy-1,3,4,5—
25  tetrahydrobenzo[d][1,3]diazepin—2—-one (29) (120 g, 6.74 mmol), 1-bromo—4-
chlorobutane (3.47 g, 20.2 mmol) and cesium carbonate (4.40 g, 13.5 mmol) in ethanol
(100 mL) afforded the title compound (31) as a white solid: mp 177-179 °C; '"H NMR
(DMSO-dg) 88.51 (s, 1H), 7.00 (br s, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.62 (d, J = 2.4 Hz,
1H), 6.41 (dd, J = 8.3, 2.4 Hz, 1H), 3.90 (t, J = 6.0 Hz, 2H), 3.70 (t, J = 6.1 Hz, 2H), 3.35~
30  3.15 (m, 2H), 2.83 (t, J = 4.7 Hz, 2H), 1.85-1.80 (m, 4H); MS (ESD) m/z 269
[C1sH17CIN,O, + H]

EXAMPLE 27
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15 Fol l owi ng the general procedure of Exanple 27, above,

8- (3-chl oropropoxy)- 1, 3,4, 5-tetrahydrobenzo[d][ 1, 3] di azepi n-2-one (30)
(0.52 g, WoQoswmob3ysye di chl orophenyl pi perazine hydrochl ecirdB20080@®500y, 2.5
mmol ), sodiumiodide (0.61 g, 4.1 mvl) and potassi um carbonate (0.85 g,
6.1 mmol) in acetonitrile (60 nL), afforded the title ound as an
off-white soIGdreraimrbBﬂkﬁB&or(ﬂlsplﬂcmt(M@d@)WlﬂBaHdrhd@ronﬁﬂ)yl 20 7.31-7.28
(m 2H), .7.16-7.13 (m 1H), 6.99 (br s, 1H), 6.90 (d, J = 8.4 Hz, 111),

6. 63 (dPllaeraz‘“Q 4 Hz, 1H), 6.41 (dd, J = 8.3, 2.4 Hz, 1H), 3.93 (t, J = 6.3
Hz, 2H), 3.18g3 Q&ut(dﬂ of2Hhalide %ifB8r & cden oﬁhds43® or B, 8l adetonitdilewds ddddd a 2H) ,
2.56-2.54 (m 2H), 250246(m 4H) , 92- 86(m 2H)'|\/|S(ESI)|n/z
449 [ C2Zigbaopheneh plperqzmezlsy@m;qmuk sodivmy iogidenyd potassiug caRoppigo They wo

2006/ 10355 PCT./

o (42 a7 igh gaRE BASHEREF Roreflux for 2 dpys, gopled o qom tepgragure and diuted

'Itzit r arydglgbwgz@[df d]‘cl:lhel[ aquglt;ﬁli pmalwl‘asgemeteantmmhyg atdigte 8 e p@Imlpy avkther e of

anpl e or obut oxy) -

; et r ?hyd:pawerwﬂopra]a{nf layess a&%.qcveé O¥eE S@él}}}n cYlfgge. gSolgenjgremoyph in vacuo

i chl or | d 7 I um

i odi de ((%gﬁq\gé{d by ?&Hg%{(ﬁﬁfr{g%g% giél'tg a sél?lgdn% é?:ﬁgcﬁlgattggra%y %lmz%) 1595 ﬁ’r%%l 1) in

acet oni tacetate/rodt@Bnat)dffordéd the deslredventpoth@das a:wmi@snitﬂ as an off-white solid:
np 185-186 C, 1H NVR (DMSO-d6) 68.51 (d, J = 1.7 Hz, 1H), 7.31-7.29 (m
7.14 (dd, J = 6. 1 3.5 Hz, 1H), 7.00 (br s, 1H), 1.60-1.57 (m 2H),

6.90 (d, J = 8.4 Hz, 6 62 (dEXng48m 1H), 6.41 (dd, J = 8.3, 2.4
Hz, 1H), 3.90 10 (t. J = 2H), 3.19-3.15 (m 2H), 2.97-2.95 (m 4H),
2.81(tJ 4.7 He, 3252(m4H) 2.38 (t, J = 6.9 Hz, 2H),
1. 74- 69(m 2H) ; |v5 nz/z 463 [ C23H28CI2N4 +H]+ EXAMPLE 30 F /
N- NH C

Cl K/Nw\o

8—{3—[4—(2,3—Dichlorophenyl)piperazin—l—yl]propoxy}—l,3,4,5—

tetrahydrobenzo[d][1,3]diazepin—2—one

15 Following the general procedure of Example 27, above, 8—(3—chloropropoxy)—
1,3,4,5-tetrahydrobenzo[d][1,3]diazepin—2—one (30) (0.52 g, 2.0 mmol), dichlorophenyl
piperazine hydrochloride (0.65 g, 2.5 mmol), sodium iodide (0.61 g, 4.1 mmol) and
potassium carbonate (0.85 g, 6.1 mmol) in acetonitrile (60 mL), afforded the title
compound as an off-white solid: mp 183-184 °C; 'H NMR (DMSO-ds) $8.50 (s, 1H),

20  7.31-7.28 (m, 2H), 7.16-7.13 (m, 1H), 6.99 (br s, 1H), 6.90 (d, J = 8.4 Hz, 1H), 6.63 (d, J
= 2.4 Hz, 1H), 6.41 (dd, J = 8.3, 2.4 Hz, 1H), 3.93 (t, J = 6.3 Hz, 2H), 3.18-3.15 (m, 2H),
2.99-2.96 (m, 4H), 2.81 (t, J = 4.7 Hz, 2H), 2.56-2.54 (m, 2H), 2.50-2.46 (m, 4H), 1.92—
1.86 (m, 2H); MS (ESI) m/z 449 [CoHasClLN,O» + H]F

25 EXAMPLE 29
’ cl Nk/j"\/\/\o/Ejf?<N "
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15 H 40

8-{4-[4-(2-Chl oro-4-fl uoro-3-nethyl - phenyl) - pi perazin-1-yl]-butoxy}-1,3,4,5
t et r ahydrweheszio3jsd] [ 1, 3] di azepi n-2-one Fol | owi ng t he pgenBzoab/iog@pecedur e
of Exanple 27, 8-(4-chlorobutoxy)-1,3,4,5-

tetrahydr obenzo[d][l 3] di azepi n- 2- one (31) (US Pat App Pub No 20050043309,
0.323 g, 20 8}{@Q4#(ﬂ1$l—)),1clﬂel(o@hehyl@1pelzazm—tleyldblﬁom}t—ﬂ53|,4,§)-henyI ) - pi perazin

(US Pat 4330 320 g, 1.20 mmol ), and 2M pot assi um
car bonatt é‘pglly‘ﬁ'ﬁﬁ?em?[‘i@? r’%ep“h‘ngé‘?eded the title conpound, MS: APClI: M#1:
461. 2 (Exact pym the? éneﬁgﬁﬁée%uﬁel of FExarpldN2NHE—@-CRldrobut:35- 1B 4B~ 53 WO
2006/ 103559 PCT/ I B 006/ 00090

8- {4- [4-t¢t2ahczdtcxbpmd]r[1 abh@e@nn%tml (élIer(}IS)l o pér%?zﬁﬁmi’l)yl flichiorepbynyly 3, 4, 5
- (S A SR ok lhibd B ooR) R yensafial L@ ['g, 9E0SHAbPIRESdU €
tetr ahyqfo@i@gaﬁp E&bbdata](@! n9azg m:(n9 2}nmnB msa@etc(nusldbmomml)ﬂaﬁom@d 2&66)591@43309

0.323 g, 5 1.20 mmol), and 1-(2-Chlo 4-f1 uor o- S5net hy ggp erazi ne
hydr ochlasmipgend msapefi—hite mits!: m%@%&eé@% (BYRP- o 8 and 2M

I IVB:
Ao it 30a 73T B fia e g R 782 SRR HRL7H0T 1,188, P@m"%
g [ 4- Eg]ﬂ?gbtg]bﬁalhenzgmIllmﬁﬁazl(mﬂ.—yn)l-l;ﬁutbx@]ll WBJ 4 853t234Hah11H}690| .
enzo i azepi n- |_owi n e ge r e :
8- ( 49¢ hl Grics 8t20h; ng) 187515 (g ?%Weﬁ é?éz(B’? &}QI?’ fg t ‘%ﬁﬁzgﬁh? %p 1) (US
Pat 50Q43309, _0¢ 32 1 I n
1anaé\ﬁ!to hi(}% %-%ﬁgp?ggrgz?m ?g %gng) 5”]4_4%9%) )%H)gomq gs(sElsle z/lzoézrj6|3d
(0. 1069, [(D:I6:3CHNRQ) + &8 pot assi um carbonate (1.1g, 0.79nmmol) afforded the

title conpound recovered as the dihydrochloride salt Ms: APCI: Mtl: 445.3
(Exact nass

EXAMPLE 30

cl UV\/\O/C([\:{] "

15 H 0
8-{4-[4-(2-Chloro-4-fluoro-3-methyl-phenyl)-piperazin-1-yl}-butoxy}-1,3,4,5-

tetrahydro-benzo[d][1,3]diazepin-2-one
Following the general procedure of Example 27, 8—(4—chlorobutoxy)-1,3,4,5~
tetrahydrobenzo[d][1,3]diazepin—2—one (31) (US Pat App Pub No 20050043309, 0.323 g,
20 1.20 mmol), 1-(2-chloro-4-fluoro-3-methyl-phenyl)-piperazine (US Pat App Pub No.
20050043309) (0.320 g, 1.20 mmol), and 2M potassium carbonate (1.3ml, 2.40 mmol)
afforded the title compound, MS: APCL M+1: 461.2 (Exact mass 460.20)

EXAMPLE 31

Cl O\/\/\OmH

N
H O

25
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444.57). 20 EXAMPLE 33 /1 NNI~ NH O N H 40
8-{4-[4-(6-Ethyl-pyridin-2-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[ d] [Mo3)ai@3a@pi n-2-one To a mixture of I M water ardT3dBfosc@bani trile
in each of two seal able m crowave 25 tubes was added potassi um carbonate
(4.96mmol , 0.685qg), 1-(6-ethy|-pyridin-2-ylg- pi per azi ne iUS Pat App Pub No
20050043309, 8$¥{424nrReChlofo-ddMimrosrnethyl-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-

chl or obut oxy)-1, 3, 4, 5- rahydrqbenzo[ d] [ 1, 3] di azepi n-2-one (31) (0.237g,
1. 24mmI%§t.r£)ﬁ¥ OWE@%‘%’S‘% Br?1%82006/ 000900 After heating for 2 hours
at 120C, The Haj1s¥iHoe (e Serfydl  pot&Birvof Eeintiid 293¢ &-8t-ehisbutdxy)-IcRAfs-ned

organic |layers were dried over nmagnesi um sul fate. Sol vent re&%\gﬁi! i n vacuo

f
f ol | owedettarygiobprizotdii 1. aldiasppinnz-ong 3 U Sbat Han Rup He200p0%a

(eluant: 98:2 .dichl.0r0 ane t ). r . i : as
avhi te fAHTOR: aREdr{.Z"gﬁl%'Eg{“@ﬁg%g%%&ﬁ&g@&ﬁég%%&%ﬁﬁ SE&{N N~ |
NH \/ N App PdARoN0050843309) (0.350g , 1.20 mmol) , and 2M potassium carbonate (1.3ml,
8-{4-[4-(6-1sopropyl -pyridin-2-yl)-piperazipn-1- - but oxy}-1, 3, 4, 5-tetrahyd
ro- 10 M@F@?)[afp%‘]l%ﬁgiéﬂi? ﬁQ@P%@’WéPﬁk&ﬁ%éxa' 1m water and 3m
acetonitrile in each of two seal able m crowave tubes was added potassium
carbonate (5.2mmol, 0.72g), 1-(6-1sopropyl-pyridin-2-yl)- piperazine (US
Pat App Pub No. 20050043309, 1.3nBEAMBLE33) and 8- (4-

Chl or obut oxy) - 1, 3, 4, 5-t ety ahydrobenzo[ d] [ 1, 3] di azepi n-2-one (31) (0.42g,
1.56mmol ). 15 After heg y for 2 hours at 120C, The m xture was extracted

with ethyl acetate and
magnesi um sul fate. Sg

caonpi ned organi c | ayers—were dried over
t r@ | in vacuo L owed purification of
ggd chriomanegr aphy el uq 98: ‘
Qv/ag\fffj as

the residue by silica
di chl or onet hane/ net hanvl ) af f orded™t he & conpo awhite foam Ms:

APCI1O Mr1:
8-[4-(4-Naphthalen-1-yl-piperazin-1-yl)-butoxyl-1,3,4,5-tetrahydro-

benzo[d][1,3]diazepin-2-one
Following the general procedure of Example 27, 8-(4—chlorobutoxy)-1,3,4,5—
tetrahydrobenzo[d][1,3]diazepin—2—one (31) (US Pat App Pub No 20050043309, 0.128 g,
15 1.20 mmol), and 1-naphthalen-1-yl-piperazine (0.152g , 0.612 mmol) , potassium. iodide
(0.106g, 0.637mmol) and potassium carbonate (1.1g, 0.79mmol) afforded the title
compound recovered as the dihydrochloride salt MS: APCL: M+1: 445.3 (Exact mass

444.57).
20 EXAMPLE 33
<
\N N
H Yo

8-{4-[4-(6-Ethyl-pyridin-2-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one
To a mixture of 1ml water and 3ml acetonitrile in each of two sealable microwave
25 tubes was added potassium carbonate (4.96mmol, 0.685g), 1-(6-ethyl-pyridin-2-yl)-
piperazine (US Pat App Pub No 20050043309, 1.24mmol, 0.237g) and 8—(4-
chlorobutoxy)-1,3,4,5-tetrahydrobenzo[d][1,3]diazepin—2-one (31) (0.237g, 1.24mmol).
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438.2 (Exact mass 437.28). 20 EXAMPLE 35 F/ N C NH N H 40
8-{4-[4-(2-Chl oro-4-fluoro-phenyl)-pi perazin-1-yl]-butoxy}-1, 3, 4, 5-

t et r ahydrwehesszopdp[ 1, 3] di azepi n- 2- one 25 Fol | owi ng t he pgenBzodb/o@pacedur e
of Exanple 27, 8-(4-chlorobutoxy)-1,3,4,5-

t etrahydrobenzo[ d] [ 1, 3] di azepi n-2-one (31) (US Pat App Pub No 20050043309,
0. 500 g,Aftek B8R 2, hatindlat11202€ ¢ Theo mixtdref Wasosaphedywilh phykbaazitnend U8 Pat
App Pub No 55 WD 2006/ 103559 PCT/ | B2006/ 000900 20050043309 $0'52%

2. 41 molcpmbingd Prawnia daversnversrdisa aver mAgeeyn pulizienpiof et F%M)élh n¥HEOtitl e
compoundondfia By buriftition 4tk (SHRE! by BRRa* 48 Librfat Wil MuckodH G N
?- E 4- L 4;ic{i(2ﬂc133}0ﬂeﬂhhgn&ﬂ¥hnb]) lc:;ffbniephwme) cqpend 25 awhity fdanb MOXAFPCE Mtk 5-

et rahydr.o-benzo | azepi n-2-one Fol |l ow ng the general procedure of
Exangl e 4243 @XE‘ZF%‘T*?L&[%B oxy) - E 3, 4, 5- ’ k P

t et rahydr obenzo[ d] [ 1, 3] di azepi n-2-one (31) (0.417 g, 1.55 mol), and
1-(2,3-dichloro-4- 10 fluorophenyl)-pi perazine (US Pat App Pub No
20050043309, 0.50g, 1.55nmol) |, aﬁﬁégﬂﬁdiéﬂun1carbonate (1.73g, 12.4mmol)
afforded the title conp M5: APCI: Mrl: 482.1 (Exact mass 480. 15)
EXAMPLE 37 aNN NH O /
8-{4-[4-(6-Cycl opropyl - |
t et rahydro-benzo[d] [T, 3]V az

n-2<yl) - pi perazin- =Byt oxy}-1, 3, 4, 5-
@- 2-one NH
N

N
H O

8-{4-[4-(6-Isopropyl-pyridin-2-yl)-piperazin-1-yll-butoxy}-1,3,4,5-tetrahydro-
10  benzo[d][1,3]diazepin-2-one
To a mixture of 1ml water and 3ml acetonitrile in each of two sealable microwave
tubes was added potassium carbonate (5.2mmol, 0.72g), 1-(6-Isopropyl-pyridin-2-yl)-
piperazine (US Pat App Pub No. 20050043309, 1.3mmol, 0.27g) and 8-(4—
Chlorobutoxy)-1,3,4,5-tetrahydrobenzo[d][1,3]diazepin—2—one (31) (0.42g, 1.56mmol).
15  After heating for 2 hours at 120°C, The mixture was extracted with ethyl acetate and the
combined organic layers were dried over magnesium sulfate. Solvent removal in vacuo
followed by purification of the residue by silica gel chromatography (eluant: 98:2
dichloromethane/methanol) afforded the title éompound as awhite foam. MS: APCI: M+1:

438.2 (Exact mass 437.28).
20
EXAMPLE 35
=
O ALY
Cl K/N\/\/\O N/Q
H O
8-{4-[4-(2-Chloro-4-fluoro-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin-2-one
25 Following the general procedure of Example 27, 8—(4—chlorobutoxy)-1,3.4,5~

tetrahydrobenzo[d][1,3]diazepin—2-one (31) (US Pat App Pub No 20050043309, 0.500 g,
1.86 mmol), and 1-(2-chloro-4-fluorophenyl)-piperazine (US Pat App Pub No
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To a mxture of ImMl water and 3m acetonitrile in each of three seal able
m crowave tubes was added potassi um carbonate (3.3nmmol, O0.469),

1- (6- cyclwpnogyilossyri di n-2-yl)- 20 pi perazine (US Pat AppTRBIONG00900
20050043309, 90.83mml, 0.21g) and 8-(4

chl or obut oxy) -1, 3, 4, 5- tetrahydrobenzo[d][l 3] diaz P -one (31) (0.27q,
0. 99MDRPO5004836S) (ASAL i, Aghliwnol? , ame@tamumm@onamé %geﬂlﬂ%mmlé agiprdedct ed

with et cetate th I were dried over

magnesi Rﬁ%%?%’?%’un éﬁ?cg'm&lﬁ?%&%%% assf%g gs\ed by purification of
the residue by silica gel chromatography (eluant: 98:2 25

di chl or onet hane/ net hanol ) afforded the title conpound as a white solid, Ms:
APCl: Mrl: 436.2 (Exact nmass 435EXAMRIH 355 156C. 56 WO 2006/ 103559

PCT/ 1 B2006/ 000900 EXAMPLE 38 NO Il NH H~

8-{4-[4-(7-Fluoro-naph an-1-yl) - pi perazin- 1- yI] but oxy}-1, 3, 4, 5-
tetrahydro-benzo [d] | di azepi n-2-one 5 To_g contal ni ng

8- (4- Chl or o- but oxy) -A7 3, &7 5- Ns hydr o- benzof ﬂzepl n- 2-one (31)
(0.454 g, 1.69 mmol), ang1l-( -fpuor < hapht ha pi perazi ne TFA salt
(US Pat App Pub No 20050043309 N &8 ol N tassi um i odi de
(0.149 g, 0 901 nmol ) and aqueous sodi um car bonat e "(2 M 2 nm, 4 mol)
and wat er @-@4 - RS DIGASR-BhuoPd phrery)- pﬂfférMMSyl] Passxgpl3dbe was added
and reactlon 10 cooled to roon1tenperature Silica gel was added and

react i ortetralydmoebengnbsdit;3]diazepin-2ane f i cati on by li quid chromat ography (LC)

0-5 % neth . Ethyl Acet at th 1 N
ha in ether TRyouris e BRE BlocBul st tie O SUSRIABRISESELSN " g,
Q\P{CI4 : ll\l/lﬁé%a a8 bgn;f(ﬁdtﬂﬁmdg&%@nﬁ@imﬁl)(?ﬂ)l@ AEX@W?IS? 18191018 and 1-(2,3- dlchlor50 4- -

enzot hi adl azo | perazin tetra
ro 20 1, Brasenheorh)-pinspzine - @%QaMA%Ptfg‘PPlgﬁy?@péoo“@%p§ @gﬁ%ﬁszﬁ dg oney
T fl h
penol o o) B £ %%‘%ﬂ?@%@“‘i e NP es 808" e o,
0. 887 msal]) (Exactdndss BBPASRZI N- -benzo[ 2, 1, 3]thi adi azol e HO salt (0.203

g, 0.793 mol), potassiumi od| de (0.0814 g, 0.490 mml) and aqueous sodi um
carbonate (2.0 M 0.8 i,

EXAMPLE 37

8-{4-[4-(6-Cyclopropyl-pyridin-2-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-

15

tetrahydro-benzo[d][1,3]diazepin-2-one
To a mixture of 1ml water and 3ml acetonitrile in each of three sealable microwave
tubes was added potassium carbonate (3.3mmol, 0.46g), 1-(6-cyclopropyl-pyridin-2-yl)-
20 piperazine (US Pat App Pub No 20050043309, 90.83mmol, 0.21g) and 8-(4-
chlorobutoxy)—1,3,4,5—tetrahydrobenzo[d][1,3]diazepin—2-one (31) (0.27g, 0.99mmol).
After heating for 2 hours at 110°C, The mixture was extracted with ethyl acetate and the
combined organic layers were dried over magnesium sulfate. Solvent removal in vacuo
followed by purification of the residue by silica gel chromatography (eluant: 98:2
25  dichloromethane/methanol) afforded the title compound as a white solid, MS: APCL: M+1:
436.2 (Exact mass 435.26) MP: 155-156°C.
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2 mol) and water (5 nL) was heated at 97 C for 16 hours. Acetonitrile was
added and reaction cooled to roomtenperature. Silica gel was added and
reacti on woxbew®ss concentrated. Purification by LC (OpETABI®B/O@0@ : Et hyl
Acetate) provided an oil which was treated wwth 1 N HCO in ether to afford
the title conmpound which was recovered as the hydrochloride salt, Ms:

APCl : M+l: 453.3 (Exact mass 452. BXANMPWS 38006/ 103559 PCT/ | B2006/ 000900
EXAMPLE 40 F 1 NHH O
8-{4-[4-(5-Fl uoro-napht ha
t et rahydro-benzo[d] [ 1, 3}4

1-yl') - pi perazin-1-yl]-butoxy}-1,3,4,5 5
~2-one To a flask -ontalnlng

8-(4-chl oro-butoxy)-1,3 j- t ef r akyydr o- benz alazepln 2-one (31)
(0.287 g, 1.06 mmol ), andy 1l-(5-T™uoro- et - piperazine HCl1 salt
(US Pat App Pub No 20050043309, 0.269 g, 1. 01 ) opotaSS|un1 i odi de

nd 10 it or PR BER AR DS a O PUtoSKE bk ¢ 1 ¢’ v added

and reac{étp‘{hydgg_%ﬁﬂ,[aﬂl@mméﬁmgﬁﬁture Silica gel was added and reaction
m xture concéntrated. Burification by LC (0-5 % nethanol: Ethyl Acetate)

provided the &a oi |l awhi clesitas t eadaividg wi t (4-Olilaacbutaxyd Ret 5tesrahpdior d t he

Lf|6t2| g) co Ou;ﬁ&@g}agéiplg— dr.o @hf)(d/égi%l_gs q&@moﬁ Apcgh-(%fiv%ro—nap%ﬁqa?en(-%ﬁgt mass

8-{3- [ 4- pideieind DBA st muslm&pplf)ubm@%@wonaﬂow 0]61R 12D PARYhmb])Spdtadsium
tetrahydro-benzo[d] [1,3]diazepin-2-one_ 20 To a flask containing
8- (3- Chl dﬁ%@}) 901 3numob)_andraduenpa sediuperrEbmale @ BMiiZambpt ﬁm]zolé gad (30)

(US et ap T8 N0 20080049309, 011878, L0 08 g ssqron

i perazin- gui nol i ne Sal't
pot as®i usddledliksl@odih. t@ﬂl@@a‘tu@a 4%211m1gﬂl)w@nﬁﬁcﬁqlwﬁuﬁeaaﬁﬁii HiRteRI pbaittitdd. 0 M
0.37 nL, _0.74 mmol) and wa at 97 C for 16 hours.

Acet oni t PPicajiqs bé{dﬁlé‘éﬂ QIEOWHEF%&(L ?I(Qfé(% é‘%Fﬂ‘t!@O} dohyltAseide)Rrayided & | j ca
gel was gfdgdh Andad RGN ORIt ¥NECI in ether to afford the title compound as. the

hydrochloride salt, MS: APCIL: M+1: 463.3 (Exact mass 462.5).

15 EXAMPLE 39

8-{4-[4-(2,1,3-benzothiadiazol-4-yl)piperazin-1-yl]butoxy}-1,3,4,5-tetrahydro-
2H-1,3-benzodiazepin-2-one
To a flask containing 8-(4-Chloro-butoxy)-1,3,4,5-tetrahydro-
20  benzo[d][1,3]diazepin-2-one (31) (US Pat App Pub No 20050043309, 0.238 g, 0.887
mmol), and 4-Piperazin-1-yl-benzo[2,1,3]thiadiazole HCI salt (0.203 g, 0.793 mmol),
potassium iodide (0.0814 g, 0.490 mmol) and aqueous sodium carbonate (2.0 M, 0.8 mL,
2 mmol) and water (5 mL) was heated at 97 °C for 16 hours. Acetonitrile was added and
reaction cooled to room temperature. Silica gel was added and reaction mixture
25  concentrated. Purification by LC (0-5 % methanol: Ethyl Acetate) provided an oil which
was treated with 1 N HCl in ether to afford the title compound which was recovered as the

hydrochloride salt, MS: APCI: M+1: 453.3 (Exact mass 452.5)
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concentrated. Purification by LC (0-5 % nmet hanol: Ethyl Acetate) provided
the desired 58 WO 2006/103559 PCT/IB2006/ 000900 product as an oil which
treated vwDhods/339€1 in ether to afford the title conpowrod/ IBR0s/HE@®00
hydrochl oride salt Ms: APCl: M+ : 462.1 (Exact mass 461.5) EXAMPLE 42 N')
(I'VNHFJ 5 HBO

8-{4-[ 4- (8- Fl uoro-napht hal en-1-yl ) - pi perazi n-1-yl]-butoxy}-1, 3, 4, 5-
tetrahydro-benzo [d] [1, 3] di azepi B+ 9BE -5,8 a flask containing

8- (4-chl oro-butoxy)-1,3,4,5-tet ra%u—geﬂ- zo[d] [ 1, 3] di azepi n-2-one (31)
(0.323 g, 1.2 mmol ), and fl uor o- napht hal en-1-yl)- 10 pi perazi ne HC
salt (US Pat App Pub Ng 20Q50043309, 0.419 g, 1.30 nmol), potassiumiodide
(0.120 g, 0.725 nmol) a E guedls 3odi um car befa .0M 0.6 n., 1 mMmol)

and water (5 nL) was hewted atKQJNQ/Lq/J%P 5. Atétonitrile was added
and reaction cooled to roomtenperature. i ; was added and reaction
m xture concentrated. Purification by LC (0-5 %

bot Kanol © Et hyl Acet ate)

provi ded the &4l Lirfng 1. APGhioxMtL 3.3 (Exact nmass
462.5) . EXAl\/PgL E L‘%(%F%ﬂ%ﬁ%&‘%?ﬂ VifpiptPaAfil-yiFbhitoxhd,3, 46

[ 3- ( 4 Natehtahytiembdnzp[d]pl,pldiazepin-2-opk) - pr opoxy] - 1, 3, 4, 5-t et rahydro- 20
benzo[d] [ 1, 3]di azepi n-2-0ne To a fl.ask contal ni

8-(3-chloro-p %poxﬁ -1, ,a&,ES- t e?%ﬂ?‘&lgo- bg%%ﬁt’@’?‘f’??@fm_%\’%élpsl_ﬁe}rfh%dnrg" (30)
(US Pat wpRofRu,NEiaZ9Re00hm3 38D, (028334 116 rhmdD, adiRl(3-fludfMnaphthalen-1-yl)-

1- napht hal en-1-yl - pi perazi ne HCl salt Qg)o' 3248 1. 30 mml ), potassi um i odi de
(0.103 gplp@f.amgﬁ&%maﬁ (B8Pt Armobied NeRRAIU3ERAL2E0 £21.81 mmal).gpaigssium g

nmol ) an r . I C itrile was
added an%dr%gézg{?pg ’é‘g%%&?%n$%@%n&%e%%gﬁ%?@a%&l¢gg 13)e V\ggﬁgéc)i%gfclfi and
r eaci onwieX (3 YCRAC BBittdaed7 °CPturi f6 h&irk.0MdeyonlitGld Sab alidet tidafeaktiorEt hy |l

Acetate) provided the title conpound as a solid, Ms: APCI: Mtrl: 431.1
(Exact neepdedsBnravm tempepumEo 0 61lKe35% oV PCrdeg 200 68890 00X tER Qopegatuated.

Purification by LC (0-5 % methanol: Ethyl Acetate) provided the an oil which was treated
with 1 N HCI in ether to afford the title compound as the hydrochloride salt, MS: APCI:
M+1: 463.3 (Exact mass 462.5).

15
EXAMPLE 41
e
NN
\ N \\/ ﬁ&o
o<
8-{3-[4-(2-Methoxy-quinolin-8-yl)-piperazin-1-yl]-propoxy}-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin-2-one
20 To a flask containing 8-(3-Chloro-propoxy)-1,3.4,5-tetrahydro-

benzo[d][1,3]diazepin-2-one (30) (US Pat App Pub No 20050043309, 0.1875 g, 0.736
mmol), and 2-Methoxy-8-piperazin-1-yl-quinoline TFA salt (0.251 g, 0.704 mmol),
potassium iodide (0.070g, 0.422 mmol) and aqueous sodium carbonate (2.0 M, 0.37 mL,
0.74 mmol) and water (5 mL) was heated at 97 °C for 16 hours. Acetonitrile was added
25 and reaction cooled to room temperature. Silica gel was added and reaction mixture

concentrated. Purification by LC (0-5 % methanol: Ethyl Acetate) provided the desired
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NIl--) NH HN~F O

8-{3-[4-(7-Fl uoro-napht hal en-1-yl)-pi perazi n-1-yl]-propoxy}-1,3,4,5- 5

t et r ahydrwoherzopdp[ 1, 3] di azepi n-2-one To a fl ask cont aiPOITAB2006/000900

8- (3-chl oro-propoxy)-1, 3,4, 5-tetrahydro- benzo[d][1, 3] di azepi n-2-one (30)
(0.321 g, 1.256 nmol), and 1-(7-fluoro-naphthal en-1- yl)-piperazine TFA

sal t (USprPductAppn Rilbwiich 26a60 488D N HE'! anetheyr tolafftnd theptitle corppruaddis kg i odi de

(0.110 . 668. N | Lum.carb e (20M 2.0, 110
nmol ) a%@(ﬁg&i@%‘ﬁh@%&éﬁﬁ?ﬁé%@{ic{grf@é@aﬁ 2@@8 ours. Acetonitrile was
added and reaction cooled to roomtenperature. Silica gel was added and
reaction mxture concentrated. Purification by LC (0-5 % net hanol : Et hyl
Acetate) provided the title conp&Xf¥MBEEA250|id, M5: APCI: M+l: 449.1
(Exact nmass 448.5). 15 EXAMRLE 45 N ~N-\ NH O H40
8-[4-(4-1sochroman-8-yl-p azin-1-yl)-butoxy]-1, 3,4, 5-tetrahydro-
benzo[d] [1, 3]diazepin- ;
8- (4-chl or obut oxy) -1, 3, 20%%}\{ ahydr oben d] [ 1531 di azepi n-2-one (31)
(0.128 g, 1.20 mmol ), and” 1l-Fsochr orfan>8- “yt ~pfpe ine (US Pat App Pub No
20050943309, 0.152g , 0.612 mmol) aqueous sodi umH cay bonate (2.0 M 0. 435

nm., 0.870nmol er (4 s heated at 95 of .- rs. 4 nmL of
acetonitrile %végrﬂ‘g ‘g'ﬁalmhf\}qg‘%{&fﬁﬁﬁ‘ﬂﬁé@“ﬂ'ﬁéﬁ&;}]“{ﬁﬂfﬂt%‘ﬁ%l' hour at -80C.
A st eam QbrahyliFQ88Rzo(@R1,BdAMpRY-2Llonehe reaction to reduce the volune to -4
m.. 25 To thé crude m xture was CH2Cl2 and water and the Ia}éie}rs wer e

separated. ToTehe ol | efdaskd or gemitisingnas Sddedlospbroxyyds.Bhtrttahgdgo| vent s

were remved. | CUO.. ~Purifi ! b - 89 0 CH
(based oreeiti iR e o BB 5ok rinaRs B PR B mitbB e MR c12,
Analoyi xpipBez#e)HEK $attr @ dPitheepp Plib &loczZ0f5004830850.410 gf 1.30/munel) spdtasdiunivs:
APCl . Mt1l; 451.1 (450.3). EXAMPLE 46 5.

7- Br ono- ipdidedDrigf 19y 0735 miraplh god lusppssodiim sabapate Fnd Mol Gl 3gymol) and

water (5 mL) was heated at 97 °C for 16 hours. Acetonitrile was added and reaction

cooled to room temperature. Silica gel was added and reaction mixture concentrated.
Purification by LC (0-5 % methanol: Ethyl Acetate) provided the title compound as a solid
15 MS: APCIL: M+1: 463.3 (Exact mass 462.5).

EXAMPLE 43
ey
o L
H ©

8-[3-(4-Naphthalen-1-yl-piperazin-1-yl)-propoxy]-1,3,4,5-tetrahydro-
20  benzo[d][1,3]diazepin-2-one
To a flask containing 8-(3-chloro-propoxy)-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one (30) (US Pat App Pub No 20050043309, 0.334 g, 1.31
mmol), and 1-naphthalen-1-yl-piperazine HCI salt (0.324g, 1.30 mmol), potassium iodide
(0.103 g, 0.619 mmol) and aqueous sodium carbonate (2.0 M, 1.8 mL, 3.6 mmol) and
25  water (5 mL) was heated at 97°C for 16 hours. Acetonitrile was added and reaction cooled
to room temperature. Silica gel was added and reaction mixture concentrated.
Purification by LC (0-5 % methanol: Ethyl Acetate) provided the title compound as a
solid, MS: APCIL: M+1: 431.1 (Exact mass 430.5).
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A m xture of 7-brono-4, 4-di net hyl - 3, 4-di hydr o- 2H napht hal en-1-one 32 (6.50
g, 25.7 mmol, Endo, Y. et al. J. Med. Chem 1998, 41, 1476-1496.),

hydr oxy| awbneos/fogspochl oride (2.16 g, 31.1 mmol), and sediruBaeedase (4. 21
g, 51.3 mml) in ethanol (38 nlL) and water (38 nL) was heated to refl ux
for 14 h. After cooling to roomtenperature, 10 dichl oronethane (100 nlL)
was added, and the |layers were separated. The aqueous | ayer was extracted
wi t h di chl oronet hane (2 x 50 m), gékihﬁég%éonbined organi c | ayers were
washed with a saturated sodi um bi solution (3 x 50 nmL) and brine,
dried over sodiumsulfagg flltered and concentrated at reduced pressure
to afford the title conpp as a brown _oil: 1H NWR (CDC13) 5 8.05

N33
d, J =2.2H, LH, 7.4 3 4, 2.2 111), 7.23 (d, 1 = 8.4
( K F€§r?§kl:;(gﬁ%m£ 2H), fzg(s, 6H) ;

Hz, 1H), 2.84 (t, J = 6

M5 (ESI) mz 269[C12H1 B : HN

8- Brono- 5, 5- di net hyl - #, 5-t et r ahydr obenzo[ b] azepy n-2-one (34). To

pol yphosphoric acid #150 m_ heated to 110 C with an oil 5)%51 and stirred
with an over [$ebil4s(7r Flinero- mh‘&alfé‘dl 3D iperazimnl-gil-propoxy}-1

7 b 2H ht hal | - OXi 33 6. 50
r g’fl)?d JS%L@%IA% %Qﬁéj%gz?%g mL) r]\a/l!oa s?rszge g\r/]gr 5I %en( T%]e(

d| chI oromet hale waa renﬂ)askd bycditaihing| at i &€3- c}aalnnb-pﬂcvpoxsésli Mértetrah»dmne was

heated at 110-120C for a c

Ao stiepsald T Asereoi-Zone Gy hede BRoS: w L Pt

filtratign Iﬁ%nte'”nﬁAagaﬁ es PﬁXAﬁﬁlclilﬁ)dN@ Qbosboam@r Qmitm%nq (1% m&@o m),

and the or%lgnl c layers were conbi ned, 25 washed with a saturated sodium
bi car bormtassisol llothderﬁO (12@)8, o058 annblbamdw@qqemw@sqﬂgm cabpeaie (bOM. B@aurh

| f at t d
cotoheaneDrmEREgor BL 850 dree o 8 ErPbiatsREa e et G fudin®
col um, rlzlécél%ﬁ cé@é@@@%’o@ﬁp%mﬁﬁﬁtﬁ% e) Sﬂl@a adel O 4k hh&kdt lahdl Qeﬁ&fmoﬁﬂﬂufe33) as

a tan so 1H), 7.27-7.26 n(l 1 (s,
1H), 2. 39)n¢¢n,tra£ed.- Puﬂflmlonzl‘m_ﬁc 15_0 iO%( tnethanel 'Et]@yl Acetate) provjd edlthggtu es 6H) ;

8- %5?2@%&%@%@@%&%&%@ 1 Exa énr?gsofﬁ%?zepl n-2-one (35) A

solution of 8 Brono-5, 5-dinethyl-1, 3 4 5 tetrahydrobenzo[b] azepi n- 2-one

(34) (1.50 g, 5.60 rrrml) in tetrah drofuran (15 nmL) was cooled to -78 C and
N, NI, N - 61 WO 2006/ 103559 PCT/E%Z@@BLEdégoo t et r amet hyl et hyl enedi ani ne
(3.60 m_ 23.5 nmol ) was
mmol, 1.6 Msolution in
borate (2.90 g, 28.0

es). After stirring for 1 h at 78-C, t’rirreihyl
S ed and th ction m xture was al |l owed
to warmto roomtenper

g ot her IE :] (10 nL) was
careful ly added, stirredTor 1Q’5 ﬁl%ﬁfﬁg Otfo \Mard{g; the addition of

aqueous hydrogen peroxide (30% 9 nlL) and the
8-[4-(4-Isochroman-8-yl-piperazin-1-yl)-butoxy]-1,3,4,5-tetrahydro-

benzo[d][1,3]diazepin-2-one
To a flask containing 8—(4-chlorobutoxy)-1,3,4,5—
20 tetrahydrobenzo[d][1,3]diazepin—2-one (31) (0.128 g, 1.20 mmol), and 1-isochroman-8-
yl-piperazine (US Pat App Pub No 20050043309, 0.152¢g , 0.612 mmol) aqueous sodium
carbonate (2.0 M, 0.435 mL, 0.870mmol) and water (4mL) was heated at 95°C for ~2
hours. 4 mL of acetonitrile was added and the reaction was heated overnight hour at
~80°C. A steam of nitrogen was blown over the reaction to reduce the volume to ~4 mL.
25 To the crude mixture was CH,Cl, and water and the layers were separated. To the
collected organics was added silica gel and the solvents were removed in vacuo.

Purification by LC (1-8% Methanol w/ 10% NH,OH (based on amount of MeOH) in
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solution was stirred at roomtenperature overnight. The reaction was
quenched by the slow addition of solid sodiumbisulfite and the m xture
extract edwoi2ods/®835yl acetate (3 x 50 nlL). The organi c lPaYaABR0EINL00

conbi ned, washed with a 1 M sodi um hydroxi de solution (3 x 40 nmL) and the
organic Iayer di scarded. The aqueous | ayers were conbined, acidified 10
with 1 IQHI, dolalogixcR &0y affordpdittie- ileacranpnund as e offiwihite wiidy MSicAPeke (3 x
75 nml). The grg@%g | ayers were conbi ned, washed with brine, dried over
sodi um MtE4LETERYPhred and concentrat ed to afford the desired product,
title conpound (35), as atan solid: 1HNW (CD30D) 8 7.23 (d, J = 8.5 Hz,
1H) 660(de 8.6, 1.4 Hz, 1H), 6.47 (d, J = 1.6 Hz, 1H), 2.28 (t, J
= Hz, 2.05 (t, J = 7.0 HBXAMBLE4634 (s, 6H); MS (ESI) nclz 206

=70
15 [ 12H15 4 f { f
r oxy- Noét P&ﬁ%‘&%&x‘ﬁ%ﬁlﬁéﬁﬁ la{16' r%gf_\?\'nﬁ E ﬂ&%‘ i %?lgéa(?ggxnée@’% O'rll'ooa :
EE'nZB[eﬁ] e b e Llot oo um e at bonat o 1 ol Loved
in ethano
o oF hal Bl e, Thidoe Yot o i hohe. Shee 1998a H o I3HT5E e VaLE Y GHon x ur o
was di | E/ﬁgocm&ilae (%é\ggﬁgg%v{ﬁﬁél?gﬁgtsggmﬁﬂ i3t fvd1 g(@tﬁﬁﬁolﬂﬁ%tﬁéﬁﬁp(ﬁed

organi c lFayers were rine, dried ovefr sodiumsulfate, filtered
and conagh} amt water @8rk) was heatedoy reflini fra 1gdl. A& ablingrtt wgraishperfirer ded
t he t|tIe conpound.

8- ( 30pr ghigpropsiaane éﬁﬁA‘g{E&&aﬁ?Pd%‘ gng, the Jayers yyeoe sepgratesh | THaBIsPw. BY8he

(36). 3%\/:!: éﬂt&%&%&ﬂﬂ&c%ﬁﬁﬁ&ha&r@%@éo h8)0 hndENRNEInbiASH organic layers were
8- hydr oxy-5, 5-di net hy 3,4, 5- tetrahydro- benzo!b]azepln 2- one 35) (0.50

g, 2.44 wr:mhbd with, 8saiu1tatedn®|dtlmp@u@ﬂ(0®a@890@1tloﬂ439< ) &db @@sﬂﬂ @é{?lbonat e

(1.19 g,

(3 2) ool e bhsotE pany et ofhisPL ke RE o HIRTRAC AL FolIMLS

}/\% 222?(3@)”»%%9%@1@@%&1)@@({@&& aasvm(d e?:s@mHk 1151)1 NNR(ddCDER3), 252]7Iz,’32 7. 28
r s

1.4 ¥z, WDy ,23¢dod =86 317, D02 @ﬂt) J =56 §8Hl-3 229 eﬂﬁ ® fmﬁ 9%523%?@% G(m

0.611), (t, J =6.4 Hz, 1.2H), 2.41-2.27
(m 311)63{92% (](EFI]) ’"/556&[76%11%}3&;%}1 1. 38 (s, 6H). 5 EXAMPLE 50
8- ( 4- Br onpbut 8:Broniv-5 -deméthykl;BUABSAe&ahMmbleyzb[blaeepin{—b-}méM)n- 2- one
To polyphosphoric acid (150 mL) heated to 110 °C with an oil bath and stirred

with an overhead stirrer was added a solution of 7-bromo—4,4-dimethyl-3,4—dihydro—
20  2H-naphthalen—1-one Oxime (33) (6.50 g, 24.2 mmol) in dichloromethane (10 mL) via
syringe over 5 min. The dichloromethane was removed by distillation, and the residual
mixture was heated at 110-120°C for 10 min and quickly poured into ice water (1.5 L).
After stirring for 1 h, the resulting precipitate was collected by filtration. The filtrate was
extracted with dichloromethane (2 x 200 mL), and the organic layers were combined,
25  washed with a saturated sodium bicarbonate solution (200 mL) and brine (100 mL), dried
over sodium sulfate, filtered and concentrated at reduced pressure. The residue was
combined with the collected solid for chromatography (silica gel flash column, 75:25
hexanes/ethyl acetate) to afford the title compound (33) as a tan solid: '"H NMR (CDCls) &
7.89 (br s, 1H), 7.27-7.26 (m, 2H), 7.11 (s, 1H), 2.39 (t, J = 7.0 Hz, 2H), 2.10 (t, /= 7.0
30 Hz, 2H), 1.39 (s, 6H); MS (ESI) m/z 269 [C1,H4BrNO + H]*.
8-Hydroxy-5,5-dimethyl-1,3,4,5-tetrahydro-benzo[b]azepin-2-one (35)
A solution of 8-bromo-5,5-dimethyl-1,3,4,5—tetrahydrobenzo[b]-azepin—2—-one
(34) (1.50 g, 5.60 mmol) in tetrahydrofuran (15 mL) was cooled to 78 °C and N,N,N’,N'-
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(37). Followi ng the general procedure of Exanple 48,

8- hydroxy-5, 5-dinethyl -1, 3,4,5- 10 tetrahydro-benzo[ b] azepi n-2-one (35)
(0.42 g, WoRoowmb3s9 1, 4-di bronobutane (0.89 g, 4.1 nmmolprTaBzhos/e®oeim
carbonate (1.00 g, 3.08 mol) in ethanol (5 nmL) afforded the title
compound (37) as a white solid: 111 NWR (CDC13) 6 7.29 (d, J = 8.4 Hz, 1H),
7. 21 ( bretmmetiiyldthylefedi@ningd3.60 2387 m@ndl) Has added)folleweBby d-bwyltitipum Hz,

-1 bl b o ey il il o -

[ CLEH22 BoNe® (2ol +28. BXANBE Evazladded and the reaction mixture was allowed to warm to

8- (5- Bronopent yl oxy) -5, 5-di net hyl -1, 3, 4, 5-t et rahydr obenzo[ b] azepi n- 2- one
(38) 20 rFerh|tompergtutc e Afien enatherpl bowaligr 6lOmlyveasslagcinldy added, stirred for 10

8- hydr oxy-5, 5- di,net hy| - b- teet . {on- e 0. 39
g, 139 Foes, %',”8‘-”8%1 éy ot#%%g%iugﬁeotf(aﬂ.[lg(g}égg}%ggj%%&[rrrgn%% %%bn(ﬁ&’ %em u?ﬁ(dzg%ebgnat e
(1.24 g,50Rui8A wasddtxredrt ebhranempérimrdroyerafghar e redugion twasl quencimdobsnthe( 38) as
a browmn liquid: 111 NVR (CDC13) 8 7.30 (d, J = 8.8 Hz ]]S)Q 7. 13( r s,
111), 6.558v peditionofsoladsodinmybipplfiteangthe gidpre ey tragred witheptliyl acetpyp (3 é.(5§4 (t, J
= 6.2 = B 2 e 211),
2.07 (5?@2- Z‘h‘f. ﬁﬁ%ﬂﬁ% ngeg%ci“?".@%dj?vnﬁsgéd}f)fity% %g%%%dfl%ohy? %gyx 265%1?@0% 38 (s,
611); MR3EESI Lkl tB6 érdaicibiet Bisi@Rled. The-aquexmdVRyE s S@rceonabiaéd, peidifeadur e f or

hyanBon okt el hadiecRrerthio gEl i hand Tty g ey eBiEeunds e: s | &
acet oni t&%& ¢ YRersAREe GomBindd HwadHe@ WARNEIR, dBb®BN&EZIoaRIN YEIFAS HiRFddMmd sodi um

i odi de and potassium carbonate. The reaction mxture was heated to refl ux
for ti neoneatipiedgofafiond thendasized pehduet ditlgicempeend 635) v @w&qldsgéé\TMR

PCT/ | B20 ' i
suspensi @53%3)39822?? X@ts‘]e% %\c,é ﬁ% @f I%d/fide@tg%i 5\}2\% %’P} )3’2—&2? ré)%l)} T(g%’é F@ Ejggg f%gIéIrZﬁ c
| ayers wene 208nii nedi.o ¢, e8n.ox.es (§odi qm Hy) £1a), 6,34 (s| 6HY;edMSa@sI) m/z 206

concentrated. Purification by silica gel chromatography afforded the
desilfed [6ndsNO, +HIEXAMPLE 53 N- C )::? 1 C ONO N

EXAMPLE 48

General procedure for alkoxylation of a 8-Hydroxy-

tetrahydrobenzo[b]azepin-2-one with a dihaloalkane

20 To a stirred solution of 8-Hydroxy-5,5-dimethyl-1,3,4,5-tetrahydro-
benzo[blazepin-2-one (35) in ethanol was added cesium carbonate followed by a
dihaloalkane. After stirring at 55 °C for 4 to 24 h, the reaction mixture was diluted with
water and extracted with ethyl acetate. The combined organic layers were washed with
brine, dried over sodium sulfate, filtered and concentrated. Purification by silica gel

25  chromatography afforded the title compound.

EXAMPLE 49
8—(3-Bromopropoxy)-5,5-dimethyl-1,3,4,5-tetrahydrobenzo[b]azepin-2-one
(36).
30 Following the general procedure of Example 48, 8-hydroxy-5,5-dimethyl-1,3,4,5-
tetrahydro-benzo[bJazepin-2-one (35) (0.50 g, 2.44 mmol), 1,3-dibromopropane (0.98 g,
4.9 mmol) and cesium carbonate (1.19 g, 3.65 mmol) in ethanol (8 mL) afforded an

inseparable mixture (3:2) of the title compound (36) and by-product olefin respectively as
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HO 8-{3-[4-(2, 3-Dichlorophenyl)pi perazin-1-yl]-propoxy}-5,5-dinethyl -

1, 3,4,5-tetrahydrobenzo[ b] azepi n-2-one Fol | ow ng the general procedure of
Exanpl e 580 286¢(183330 onopr opoxy) - 5, 5- 10 PCT/IB2006/000900

di methyl -1, 3, 4, 5-t et r ahydr obenzo[ b] azepi n- 2- one (36) (0.45 g, 0.83 mmol),
2, 3- dichl oropheg}y pi perazi ne hydrochloride (0.27 g, 0.99 mol % sodi um
i odi de (aOvHife splid0'FONMRGDY 13 d.3367 28 Sinu A, & Botras el )0 634 (4d, /= B2l ) in

acetonitrile ( d t e | i, d:

165- 164 18 150 QR ecbe) T T s 97 Wb SRR 00558 &y M0 282 S,

6. 96 (de é6ﬂ)6424(13J5ﬁHz1t&H)@61)1(t(pLd6411{z 192H), 22162.b (m]13H), 2.05.(45 15
(d, J = 1H), 2 (t 2 Hz, 2H), 3.08 (br s, 4H), 268(brs
4H), 2. @IO=Zt2HZJ2H) 17383(s1r§H)2H) 2.38 (t, J =7.1 Hz, 2H), 2.07 (t, J =6.9
Hz, 211), 2.0 (t, J = 7.1 Hz, 2H), 1.38 (s, 6H): MS (ESI) nz/z 476

[ C25H31C12N3O2 + H| +. EXAIVPLE 54 | 0 N CI NO20HO

t8 §4 L4d(2b3 Di chl orophen;z/l ) pi per'E|XAMELE/IS(D but oxy} -5, 5-di net hyl -1, 3, 4, 5-
et rahydr obenzo azepi n-2-one Fol |l ow ng the g edure_ of Ex I
55 "1 1. br oo Rt A 54, S tet AR RGP 2828 o - o- one
(37) (0@? 9 1.1 rrrml) 2,3- 25 dichl orophenyl pi per azi ne hydrochl ori de

(0.34 g, nol ), sodi um|0d| de (0.19 g, 1.3 mmol) and potassium
car bonat e (0.Rblloging3th2 gmaia} piacedire b Bixtmpleed §, Bhydrdyxy-sbfdimebyl-i Bet. 5t it e

7y 10 GdekidobmratidsTckPheRsa e §6ocd mpopol ooy raonglt (55 g 11

7.15-7
e 111§1f}mgm4a5n%11%951u5@ c%oﬁﬂ@ (1 407, &.08 nfm(ﬁ) 'i'iieth]ahl%l &SGH@ szﬂ)?dedéthg 8tlt%br7 33 7

4H), 2. 6®nfhonnd €37)4kip, wmte@h@t HNMRK(ED(PIQ) 0 713p, (dQJ 384 Hz, T210brg,  2H)

400 [ CoePhaBE5i s S8 Tt I 15 R VG 2t ot S0 S 1

(t, J = 6.5 Hz, 2H), 2.37 (t, J = 7.1 Hz, 2H), 2.10-1.97 (m, 6H), 1.38 (s, 6H); MS (ESD) m/z
15 340 [C1¢H2BrNO, + H] .

EXAMPLE 51
8—(5-Bromopentyloxy)-5,5-dimethyl-1,3,4,5~tetrahydrobenzo[b]azepin-2-one

(38

20 Following the general procedure of Example 48, 8-hydroxy-5,5-dimethyl-1,3,4,5-
tetrahydro-benzo[b]azepin-2-one (35) (0.39 g, 1.9 mmol), 1,5-dibromopentane (1.09 g,
4.75 mmol) and cesium carbonate (1.24 g, 3.80 mmol) in ethanol (15 mL) afforded the
title compound (38) as a brown liquid: 'H NMR (CDCl3) 6 7.30 (d, J = 8.8 Hz, 1H), 7.13
(brs, 1H), 6.68 (dd, J = 8.7, 2.7 Hz, 1H), 6.42 (d, J = 2.6 Hz, 1H), 3.94 (t, J = 6.2 Hz, 2H),

25 344 (t,J = 6.8 Hz, 2H), 2.38 (t, J = 7.0 Hz, 2H), 2.07 (t, J = 7.2 Hz, 2H), 1.96-1.76 (m,
4D), 1.67-1.60 (m, 2H), 1.38 (s, 6H); MS (ESI) m/z 354 [C17H4BINO, + HJ".

EXAMPLE 52

General procedure for displacement of a halide with 2,3-dichlorophenyl

30  piperazine hydrochloride
To a solution of a halide, any one of compounds 36-38, in acetonitrile was added
2,3-dichlorophenyl piperazine hydrochloride, sodium iodide and potassium carbonate.

The reaction mixture was heated to reflux for times varying from 3 h to 3 d, the mixture
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0 8-{5-[4-(2,3-D chlorophenyl)pi perazin-1-yl]-pentyl oxy}-5, 5-di net hyl -
1,3,4,5-tetrahydrobenzo[ b] azepi n-2-one 10 Fol |l ow ng the general procedure
of Exanplwo028)6/83%58- br onopent yl oxy) - 5, 5- PCT/IB2006/000900

di methyl -1, 3, 4, 5-tetr ahydr obenzo[ b] azepi n-2-one (38) (0.40 g, 1.1 mmol),
2, 3- dichl orophenyl pi perazi ne hydrochloride (0.36 g, 1.4 mol), sodium

i odi de (Vs 200lgd afid dilutetiwlith water. pdteasséannsospebginamas e&trawedgwﬁl@mthw@le) | n

acetonit affa ed t he C ound

128- 130 Oﬂfﬂ%%ﬁn%iéﬁdfgﬁmﬁ ByeWere E%m%’WFdz‘gi}nH OfE* sPadi“fn 5&%& ? il d . 96
(dd, J Zofechtra®dd Pliéficakidh, bg/@ﬂﬁ:ll g(eﬁ&roﬂlaﬁg&gﬁy affofdlettithe ddsired prodaet( d, J =
2.6 Hz, 1H), 3.94 (t, J = 6.7 Hz, 2H), 3.08 (br s, 4H, 2.65 (br s, 4H),
2.47-2.36 (m 4H), 2.07 (t, J =7.3 Hz, 2H), 1.81-1.79 (m 2H), 1.59-1.48
(m 4H), 1.38 (s, 6H; M (ESI) 9, 5§ C27H35C12N302 + H +. 20 EXAMPLE
56 - Met hoxy- 3, 3-di net hyl -1, 3, 4 g—{éﬁyﬁr obenzo[ b] azepi n-2-one (40). To
a stirred solution of 7. oxXy- 2 2-di met hyl - 3, 4- di hydr o- 2H napht hal ene-
1-one (39) (2.00 g, 10. 1) (Bei | stei n Regi stryMunmber 3091415; CAS

Regi stry Number 215§ m L. H et : ). Chem 1968, 33,
1480- 1488) in pyridine 25 (50 m.) iwas added h yI am/ne hydrochl ori de
(2.17 g, 31.2 mmol) and tHe m & C for 16 h. After

cool i ng to roomtenperature, t he reaction m xture WBIS ooncentrated, water

(75 m.) was added to the resi nd the m xjure was r.act dW|th
di chl or onet hatd3[4-62 WCWB)’OPC{‘F%SBWQW ‘lr'é{be"‘é"%ﬂe%z% Eil washed with

brine ( okra Wmysul fate and concentrat ed The crude
oxi me vva%gtghen gﬁdgggedﬁxgﬂ%o yphosphoric acid (50 nL) at 115 C and stirred

for 5 mn. THeollwtingr the ugemerghspro&dsiuwD 0BBALDIR552, Wmms»mb@@— pour ed

[ d Th
110 ecim S S e bl edted o AePh B4felt: 078 B85t a0) as
an80f f- W‘Bbﬁl@ro%ﬁéﬂﬁ plpkl’ﬁzmc;/&m (6.27 gOB 9©dnm61)—308111ﬂfn Hi’d1deldﬂ) 15 §.0690 ( dd, J

Hz,” 1H), (s 2.73 %dt
6.6 Hz, @] andosptgssiung carbgnate (§:34 gHf-5 mmgh l(lsacetemﬂlen@ (ﬂEfs)b atfoiedithe 500
[ CL3HL7 o 1
8- Hydr OQ@% e\’scqgnl_%]oundtaﬁﬂ IW}FGSs OHdSmPelt6r2a 6¢d r%bgnl\zn\%ﬁ%]%(enﬁ% ?172300(rcllej( 4813 %
sol uti onymf, 781Muquysﬁ) %.96 @ﬁ;hyl(r?ﬂ,saiHzSLH)esﬂamgtderob&ﬁzhpﬂizaiﬂmﬂfz one

Lo 113 bl dir 26nnbin 405 (26 162 HEcth SOR bIEDS R A b bl AR ALY e
e T 208 ¥ YLU PriDaMn 2 oY Idtqv\eagt@zmmmtrjoommmame and

stir overnig
(s, 6H); MS (ESI) m/z 476 [C25H31C12N302 + H]

EXAMPLE 54

Cl N/ﬁ
N

K/ \/\/\O N
20 H 0

8—{4-[4—(2,3-Dichlorophenyl)piperazin-1-yl]-butoxy}-5,5-dimethyl-1,3,4,5-
tetrahydrobenzo[b]azepin—2—-one
Following the general procedure of Example 52, 8-(4-bromobutoxy)-5,5-
dimethyl-1,3,4,5—tetrahydrobenzo[b]-azepin-2-one (37)  (0.36 g, 1.1 mmol), 2,3-
25  dichlorophenyl piperazine hydrochloride (0.34 g, 1.3 mmol), sodium iodide (0.19 g, 1.3
mmol) and potassium carbonate (0.44 g, 3.2 mmol) in acetonitrile (25 mL), afforded the
title compound as an off—white solid: mp 106-108 °C; 'H NMR (CDCls) & 7.51 (s, 1H),
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the m xture was poured into an ice/water (30 g) mxture, stirred for 2 h
and the precipitated solids were filtered, washed with water and dried to
af ford t hwot2ndd®3monpound (41) as a tan solid: 1H NVR @CDZERpe/boogor3 (s,
1H), 7.01 (d, J = 2.2 Hz, 1H), 6.56 (dd, J = 8.2, 1.5 Hz, 1H) 6.39 (d, J
= 2.4 Hz, 1H), 534(brs 1H), 275(t,J—65Hz 2H) , 98£ 15 J=
6.5 Hz, ’229 (d,7.-18.8(18z, 168)) 7.185/. QESh)2EHﬁ%O(@d[E3;26-ﬂ,53\§)ZIZ+1H}4669 ad, J =

o BB B =, ST T S0 SA0HR dror sy 2-one

8- Hydr 0X§'4§1)32d8f@3tjw*75}1z3zm 5384, rJachyderemp[znha@ephmzzmneHﬁ 4199 0. 30
g, 1.5 mol), br ono- 4- hl or obut ane é{ 2.9 mol ) and cesium

car bonatb% (mﬂﬂbl?@ ® GH%)MS EP Dy 4981[Ce 33@)1‘1 *bBded the title conpound
(42) as a white solid: "HNW (CDC13) 8 7.62 (s, 111), 7.05 (d, J 8.3
Hz, , 6.60 (dd, J =8.3, 2.5 Hz, 1H), 6.39 (d, J = 2.5 Hz, 1H), 3.95 (t,
J =5.7 Hz, 211), 3.62 (t, J = GEXAMPIRHS, 2.76 (t, J = 6.6 Hz, 2H),
2.02-1.91 (m 6H), 1.10 6H); M5 (ESI) in/z 296 [Cl6H22CINO2 + H +. 25
EXAMPLE 57 CI NNz~ C KK NHO
8-{4-[4-(2,3-Di chl oroph
t et rahydr obenzo[ b] az€&pi n-

pi per azin-1-yl]buto
2~ 0on /g?jV\D 2006/ 103
dune ofy e 52

-di net hyl -1, 3, 4, 5-
82006/ 000900

Fol | owi ng the general progge (4- Chl orobut oxy) -3, 3

di methyl -1, 3, 4, 5-t et r ahydr obenzuof b] - azepi\n—2-one A-Q0. 16 g, 0.54 mol ),
2, 3- dichl orophenyl piperazine hydrochloride (0.17 ¢, 0965 mmol ), sodium

ot 12 R b YDA CHERB RN 52 By, Tl I

acetonitrile L) "af f or title conpound as a white solid: np
é1871%292;3,4d5;tmxm@o[l&ai’epiﬂ-27—omd (m 3H), 7.05(d, J =8.3 Hz, 1H),
6. 39! d J( _ Iff)vH?g tl‘ﬁ_%enegl 5@0?%}_2 gf lgxaéngge I§§08 g‘)quo oBe}@%ley)ZS% HZ 2.1;%’
(t, J = &n@th;’l“zl3a|'5)—tet1%h§&of)é}fzo§)]az‘égﬂnr2 Bné@sso (o 49 g-1 7 ndméty, 2,2H) | 1 99 (t, J
6.9 Hz, 2H), ( 4H) , (ESI), n|/z 490
[C26kBSCQ@hJ®Mh¢nﬂP+PGI®ZIE@MDQ@1@81 (2239@ %@mpi)n@qdﬁw 5 O Hdrtzene (44)

mmol) and potassium carbonate (0.47 g, 3.4 mmol) in acetonitrile (20 mL), afforded the
title compound as a white solid: mp 128-130 °C; 'H NMR (CDCls) § 7.31-7.28 (m, 2H),

15 7.17-7.11 (m, 2H), 6.96 (dd, J = 6.1, 3.5 Hz, 1H), 6.67 (dd, J= 8.7, 2.6 Hz, 1H); 6.43 (d, J
= 2.6 Hz, 1H), 3.94 (t, J = 6.7 Hz, 2H), 3.08 (br s, 4H), 2.65 (br s, 4H), 2.47-2.36 (m, 4H),
2.07 (t, J=7.3 Hz, 2H), 1.81-1.79 (m, 2H), 1.59~1.48 (m, 4H), 1.38 (s, 6H); MS (ESI)
m/z 504 [Cy7H35CLN;0, + H]™.

20 EXAMPLE 56
8—Methoxy-3,3-dimethyl-1,3,4,5-tetrahydrobenzo[blazepin—2-one (40).

To a stirred solution of 7-methoxy—2,2—dimethyl-3,4—dihydro—2H-naphthalene—
l-one (39) (2.00 g, 10.4 mmol) (Beilstein Registry Number 3091415; CAS Registry
Number 21568-66-1; Klemm, L. H. et al. J. Org. Chem. 1968, 33, 1480-1488) in pyridine

25 (50 mL) was added hydroxylamine hydrochloride (2.17 g, 31.2 mmol) and the mixture
was heated at 80 °C for 16 h. After cooling to room temperature, the reaction mixture was
concentrated, water (75 mL) was added to the residue and the mixture was extracted with
dichloromethane (3 x 100 mL). The organic layers were combined, washed with brine
(100 mL), dried over sodium sulfate and concentrated. The crude oxime was then added

30 to polyphosphoric acid (50 mL) at 115 °C and stirred for 5 min. The hot mixture was
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To a solution of 4-nethyl-3-nitro-phenol (43) (6.12 g, 40 mmol ) in DVBO (40
m.) was added NaOH (2.4 g, 60 nmol) and Mel (3.75 nL, 60 nmol). The m xture
thus 15 wbtademessswas stirred at RT for 16 h. Water (10@cwig200es008eded to
quench the reaction. The mxture was extracted with EtOAc (250 nmi). The
organi ¢ phase was washed with water (2 x 100 nL) and brine (50 m_ge dried
and congenredinburliceivagineadtistiged Dtvd:mlghb nﬁb@ neecipitaieyl sphidsc ergelltaned dVaS d h

oSt St o TR U 6 D (50 e Y ke 0 (7

1- Br omon@imiwin s VBBW@XJ’ =X Nzl QHPQT‘@AEOEI (74-58 3AQ 61H§zt U1IH§ @f53 (d J 25 Hz,
4- met hox net h -ni t ro- benzene 9) gf@ (8. 54 g, 48
o) anﬁﬁbérszey 2 Bl 6 B8, s 3 Wby 68 124D 55 i SThindS @it o

for I@# bluted with hexanes (200 nL), filtered through a
pad of cm{zc%%[ écN(sTT[Eﬁate was concentrated to give the title conpound
(45), which \A&sﬂymed 43}3¢diﬂxeﬂi§»l-tl,3,¥l;§pte?£ahyﬂi’dmmizo[_fbl]zmebhr—Zpume ¢ilgati on 1HNMVR
(400 MHz, CDC13)

2H|) 3.90 (s, Asspéutlomét M\glatbpﬂyﬁ %@tlﬁ%}kyl—& 3@? rtera&aafﬂ? n@éﬂé@%@ﬁ% o
I 4 DMF
(00 i) "(BL (G RRA S Hindn th AR bads (R Yacedibd & DRIICRR (gl borb 2

12 (2) B 03 f&bi‘c;}mﬁl@@l@ﬁhﬁ, a. 0;{{71 satutiait mcﬂlﬁhlgﬂtmidﬂ(ﬁné)%%ﬁb( a;rld)adeﬂgleaeacedn whiktureEt O(A\C00
L The organic ase was washed with H 1 an riel
i), 1r i was @We@gﬁ@@ﬁ@g%‘eﬂn tempegatpresing SHr Qegnighly |1?tﬁeerc(gl5§/]“r%‘%€‘f‘%?¢gf’g R&phy on
silica 81%1 /18)888)8\6%2& B)%t {j] dt Iﬁo CM&WQGI'(V@ 4% ﬁyxtﬁﬁ@ %QH@A lfg§546% and th

PCT/ 1 B2 ree steps 5 (d, 111),
7.50 (d, pretipitatéd B@lidsdekre filfpred, agh@d (veith \2&1)31,‘ arl t&ﬂid(ts afﬂerﬂyh,e thezt@n‘(pgpncBH) :

(et oty St PSR TEAE] 640 uelor 8438, S S R SRR o

was addegoMeONR, (B 23d(d, 96 §4mo|111)lm340gﬁfsl gmﬁm/sf(t o= 631z, a8y 1,69, was

over, the mxture was stirred at RT for ghen dilutéd with Et OAc
(200191L) J aréed Hashbd Lot G@MSZ(ESIBWZ@_% [@mﬁh&@ne H]dr i ed and concentr at ed.

comound (47 C1ERrbhs ﬁ%ﬁ“%k%’?ﬁ%p*¥ Balidr SRyt Spy® 4 o0°
(s, 2H), )90 (s, 3H), 2.60 10(brs 1H)
1- chloronethyl 4- met hoxy-2-nitro- benzene 0. a solution_q

( 4- Met hoxy- 2- ﬁ@lﬂcrvengﬁlengqufr%lr@mfa e E?i)amp l&mlstglg Szlrlyslr%ﬁlnﬁ)’) dignethyflic: 3
(100 L) ; waes aefRdaltimof Aafbiflo-6R 24Ty ) OB0PY,! 1Y Smnfif) e1-bhdifioaddi ti on

20  chlorobutane (0.50 g, 2.9 mmol) and cesium carbonate (0.70 g, 2.2 mmol) in ethanol (5
mL) afforded the title compound (42) as a white solid: 'H NMR (CDCl;) & 7.62 (s, 1H),
7.05 (d, J = 8.3 Hz, 1H), 6.60 (dd, J = 8.3, 2.5 Hz, 1H), 6.39 (d, J = 2.5 Hz, 1H), 3.95 (t, J
= 5.7 Hz, 2H), 3.62 (t, J = 6.2 Hz, 2H), 2.76 (t, J = 6.6 Hz, 2H), 2.02-1.91 (m, 6H), 1.10
(s, 6H); MS (ESI) m/z 296 [C16H,CINO, + HI.

EXAMPLE 57

ooy

H O
8-{4-[4-(2,3-Dichlorophenyl)piperazin-1-yl]butoxy}-3,3-dimethyl-1,3,4,5—-
tetrahydrobenzo[blazepin—-2-one
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over, the mxture was stirred at RT for 1 h. It was poured into ice-water
(100 m.). The 15 m xture was extracted with CHC13 (100 nlL). The organic
phase waswoas#wedsssth' -brine (50 nl), dried and concentcatiBzhos/eoogonve the
title conpound (48). 1HNWR (400 MHz, CDCl3): 8 7.60 (m 2H), 7.20 (dd,
114), 4.95 (s, 2H), 3.90 (s, 2H).

4- Met hoxy- | - FaHo®iniythe geﬁurilrpreq:udomydf)ﬁlmnpld: 62 ltsmgzéﬁé‘l—@@romﬁoby}shﬁutl on of

hl -
FVPA (1Ol R Y BRI T EERP DA opr Bt (6P EDZIE ol
in one g%ﬁdr%engmag{a%ﬁé' Bgdfﬂé‘lﬂoﬁglé %eﬂdgﬁﬂ 630nidY), sddiim ibkide (@20 2] 065Was

quenche m xture was extracted with Et QAc (50
n). Thenumolyand qpotapmme:awmam@t?édg,vﬁ 6 molm inapetegoilai()y Mpeiopdedily and

chr ofat SapaBpou & 1 Fhle sEREEEP 4 CaTEing M APARCHR RS T RS 11 B B,
30‘?1 (SHNMZS 49%%%*& @Y 7047 (5 T E06. 0,13-15 sz 11D, ¢.62-664) (dd, 3.-9894(2.4 311)

2- (2- AniHre 1B fe3h(d, J%%ﬁ%lmrﬁeﬁw =$hb R 2R 307 Go5> B0 d 580

4- Met hoxy- |,z I i b 3.23
nmol ) a)r%Z I%l(ﬁtza%/gﬁl ckéIA'?[?Bi%égt)p OP%/E%—(%@ 1?&%3@2%%%%@518%&? for 3
h. 30 |41H)V\Iﬁ§8(d’IGH)IMlSt(ESBdn/fzh@O@@JaH@QbMO@HI&El ite. The filtrate was

concentrated to give the title conmpound 50, which was used in the next step

wi tHBut further purification. 1HNVR (400 MHz, CDC13): 6 6.90 (d, 1H), 6.40

(d, 1H), 6.30 (dd, 1H), 3.70 (s, MEE s, 2H), 1.20 (s, 6H). 68 WD
2006/ 103559 PCT/ 1 B2006/ 000900 Exh fo8 K ( K
8- Met hoxy- 4, %Meﬁhdﬂyyl—nie,tﬂyl@-ﬁ}trcebemd(434)benzo[ d] [ 1, 3] di azepi n-2-one (51)

Toasolutio 0 2- lidv- B h - i

(0.62g, 3.2 Rﬁﬂ)ﬁ)sob’g‘% e aar ro"?ﬁ"%)ré {%Qe’ %MQ@%%@G(‘{&O)’
car bonyl i j %Qﬁadédq\racﬁﬁ% dg %0551@1) a%démnqzl 75. mIheo mﬁmélmr’ﬂla/m&tmmfthw ed for
16 h, cooled to RT, diluted with 5 EtOAc (150 nL) and washed with 1 N HC

(20 15L) cbtaingst wae stinal aALRT fer 1ed. XatercdAR avk) Heeadded tg.%n% e {rpgqugn.
Comoun%%S%t%%Hvbl%Riﬁ)gtﬁag%go h E@%%%&%O 8183 We %E%an%hase Qﬂeﬁ%ﬁéﬁbd Hih 6.40

(d, 1H) 1.20 (s,
8- Hydr oxyatés si;d 0@ Yy land b3ind (50 tr@h)) c&ieﬂohm dnecezm[aw}i[m ,gﬁ]edhamip |cnmpomde (52)

To a cool ed 78C) solution of 8-Met -4, 4- di net hyl
benzo[d]([41) ha‘i’é\‘biuﬁﬁdzu’:)ﬁ@ f@i)step(wt%yg‘uﬂliﬂg;@ﬁﬁ%o Hiﬁl\?,fﬁ 4b§t gﬁgo(ég

m.) was daﬁ% )’3 h QVMS 1MH1eEs gsth g (sospyas over, the
h Eﬁ%e

m xture was tlrre r“Wwas added (50 mL) and the nixture
\év?;se? Lagg? ﬁf gﬁﬁr\fggtetﬂﬁ Mmtho"ﬂlyez -niéod-benzene (491 | ect ed, washed with et her,
xture ol%rgf—meth%lx\}i —met yf b-mtro—benzene (44), (6.7 g, 40 mmol), NBS
(8.54 g, 48 mmol) and benzoyl peroxide (0.48 g, 2 mmol) in CCl, (50 mL) was refluxed
for 16 h, cooled to RT, diluted with hexanes (200 mL), filtered through a pad of celite. The
filtrate was concentrated to give the title compound (45), which was used in the next step
25  without further purification 'HNMR (400 MHz, CDCls): § 7.60 (d, 1H), 7.50 (d, 1H), 7.15
(dd, 1H), 4.80 (s, 2H), 3.90 (s, 3H).
Acetic acid 4-Methoxy-2-nitro-benzyl ester (46)
To a solution of compound 1-bromomethyl-4-methoxy-2-nitro-benzene (45), in
DMF (60 mL) was added NaOAc (16.4 g, 0.2 mol). The mixture was heated at 80°C for 3
30  h, cooled to RT, diluted with H,O (100 mL) extracted with EtOAc (200 mL). The organic
phase was washed with HyO (2 x 100 mL) and brine (100 mL), dried and concentrated.

The residue was purified by chromatography on silica gel to give the title compound (46),
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conmpound (52), which was used in the next step without further
purification. 1HNVR (400 15 MHz, DMBO-d6): 6 8.55 (s, 1H), 7.80 (d, 1H),
6. 55 (s, Wb2poe04B39(s, 1H), 6.30 (m,, 1H, 2.70 (s, 2cTas20b60¢se0 6H) .
8- (4- Chl or o- but oxy) - 4, 4-di net hyl - 1, 3, 4, 5- tetrahydrobenzo[d]

[1, 3] -diazepin-2- ¢ 53) To a sol ution
8- Hydr oxip threp Qiepﬁetm (4001 Mz, &P Ghy d ?}65 20, Hdh Ze]M(G 118 428 4dpi HR- one

(52), (10 m.) was added NaOH (87 ng, 2.15
nmol ) analt?(% }ﬁbgggg%?@’o%%qghe ?'75 ng, 0.43 mol). The m xture was
stirred at RT(4-MetHéxy2-nitbd-phehRAPnidthanddg4Bdded. The solid thus fornmed was
col |l ected by filt ratl on _and washed wi th H20, hexane and%%?smal | vol une of

ether to gi veTPHeseifipp of A5atinaRd F5apfhoxy-Blronkeazyisesier W0) Hé-2Ae%t 3%¢ ep

‘é"' ggoi?';n Bié'ﬁ%ﬂ‘ﬁf Mé@ﬂ-{ U(Fﬁ’ﬁH,? Qbhs aﬁh@bﬁ%(@ %"@7 3 %@%n pgm%nQOAftép théLH)

8- ( 3- Chl edditipr BRORYYT; mezlmdqtmremlsuﬂrpa A4RT- ﬁoeBrlaﬂwms)tien ziﬂu{ed]wnh EtOAc

L ormbunc LB 458 SRnGP i P AL a3 M el 8t Tha Rk A
d o 52
I(-l(y) g gxg f’esfHuQI\H@ fxel;l ﬂhl%rﬁa@c;g%ﬁ{%]%/dv\grgsgiggég‘gi ﬁlda %ﬂxg%gltﬂﬁe@nﬁb&ngr@7x ),

ng, 2. é and
1- br ono- M(ﬂﬁ@d\’@@aﬁ@@lﬂ)e 710§, (mu 268, 'HA8(J, IHDhé99n(sa2ﬁ)e3 QR gs, Sth)r 2.6 RT
for il@ h bV\ahgf (20 nlL) was added. The solid thus forned was coll ect ed by
filtrati ‘washed with H20, 69 WD 2006/ 103559 PCT/ | B2006/ 000900

hexane and a gishldroMtiyel-mktiRipe-nitfo-BénRné M8)t i t1 e conpound (54), which

was used in the next Exanple, wthout further purification. EXAMPLE 59 N~
NH 5 N HO Toasolution of (4- ethoxy—2 mtro—phenyl)—methanol (47), (4.48 g, 24.5 mmol) in

?éfr ?h)r/rg ro- ?é ZO%fwg?%%%%gséggghgg% m’x Oﬁifo}‘ 5. MRS additiofd was
8- (4- ChI ovar; ﬂmtmﬁ@t)re@a&-ﬂtﬁim&ﬂtahﬁ’f— for3, |, EWastpoafeﬁdnm ice-water (100 mL). The
1 nabht hiSRIEY ST SRt cle ROfirdant b5 P Eusaps anpshsdsvids brine
ERSO P, BRI b, S, 0
CDCls): 6 7.60 (m, 2H), 7 20 (dd, 1H), 4.95 (s, 2H), 3.90 (s, 2H).
4-Methoxy-1-(2-methyl-2-nitro-propyl)-2-nitro-benzene (49)
To a solution of 1-chloromethyl-4-methoxy-2-nitro-benzene (48), (1.31 g, 6.5
20 mmol) in HMPA (10 mL) was added compound lithium 2-nitropropane (3.09 g, 32.5
mmol) in one portion. The mixture was stirred at RT for 1 h. The reaction was quenched
with ice-water (20 mL). The mixture was extracted with EtOAc (50 mL). The organic
phase was washed with 1 N HCI (30 mL), H,O (20 mL) and brine (30 mL), dried and
concentrated. The residue was purified by chromatography on silica gel to give the title
25 compound 49, (0.82 g, 50%). HNMR (400 MHz, CDCls): 6 7.45 (d, 1H), 7.10 (m, 2H),
3.90 (s, 3H), 3.61 (s, 2H), 1.60 (s, 6H).
2-(2-Amino-2-methyl-propyl)-5-methoxy-phenylamine (50) -
A mixture of 4-Methoxy-1-(2-methyl-2-nitro-propyl)-2-nitro-benzene (49), (0.82
g, 3.23 mmol) and Raney Nickel (0.5 g) in MeOH was hydrogenated under 50 psi for 3 h.
30 It was then filtered through a pad of celite. The filtrate was concentrated to give the title
compound 50, which was used in the next step without further purification. "HINMR (400
MHz, CDCl;): 6 6.90 (d, 1H), 6.40 (d, 1H), 6.30 (dd, 1H), 3.70 (s, 3H), 2.60 (s, 2H), 1.20

(s, 6H).
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36 h. It was cooled to RT, diluted wth dichl oronethae (50 nL) and washed
with H 20" (10 nl), dried and concentrated. The residue was purified by

chr omat ogweph%/mssssi lica gel and converted to HO salt prw/igtoeeodobe titl e
conmpound. ' ENVR (400 MHz, DWVBO-d6): 6 15 8. 60 (s 111), 8. 17 (n1 111) 7.95
(m1lH, 7.70 (d, 1H), 7.60 - 7.40 é 0 (d, 1H), 1H),

6.65 (m 2H) ,8-Blestoxyrd,4-atinethyl- 03,4, -tetzahquw laengo[dJ[la%]d@zepm 210»1; (5'1 80 (s,

ggl) H 02 20 A- dl CfTZOH%’mUQn of &@Z—Aﬁ%o (Zhﬁeéh%d-plgéﬁygaﬁet%gx%pﬁe%w (50)\ N O

[ 3-(4- naipim@ai& grimsqob) Iobmmrlaaasa-sﬂepyh )J."-EHT 00y} whs 3ddedSearbeiyldiimidarolenzo
[d] [1,3 |az§£ -one A m xt

8- (3-chl &xy Jmnql)dThé‘etrwwrelW@ r@ﬂBX%defqralﬁw fgeled to RT, diluted with
benzq| d] ] z I

1 naght RAPAY PR dad GRRel Sn w08 BRI GD o) Y g (10 ) Sijed
2005oo4m&ntrh&drrg gl\& tBé titferobinpou i stp. EM@R@ommmsunplana Tiendos 20D, 29 g,

di 1ot 00 901 &qﬁ%p&%a%@%d% i st om0 B8 @) i ea’ 70

WO 2006/ 1035(5:fﬁ %}B Q%ﬁﬁﬂ%ﬁﬁ% 4 Qﬁﬁrﬁﬁﬁﬁ%ﬂﬁéﬁbﬁﬂﬁ ﬁhﬁzéﬁﬁ@bﬁe 25

purified by on sili'‘ca ge lve t tit ound.
11 ENI\/R (400 'M-iza @EIB)( 78%0)3 spbtiom ofl Hy Meshcmf 4.frdimethyl-1,3 45~ (etfphm@ 7.70

- 10 (d, 1H) 80,. 6. 5 00
(s benao 1 ﬁdlaﬂn Zé)n§ dS%)m(g gpi)g, %g'%hoﬁén %omg%an é&g 84]'( o} s

1. 60 ( bracﬁled @ﬁrg gd-3§ﬁ11()5dr Wis&HAfteMehe 4RBtiddMyasl pver EROMRkEuré was stirred at

8- Met hox§ tetrah obenzo{ b] azepi n- 2- one (56 To a sol utign of

7- met hox T|f01t féthr Eﬂ@néfasad@@ @@ gL) 28l thermure vwes gtired apRkfgr 40 ggin. Tp
sthanol e WAL Soukde Ml AR B R AE, Mg aR NGO RIS 20 O

34.1 nmo and ace at e xt ure heat ed
to refl wompuhe(52)H6whichtve usékiaahe next Meptmt}mumﬁmhenmlrffﬁbwm r HOMVR AT at ur e

and a t t ed di bi o] t |_ut 5 d T

nas @f?@%@%é%é#@?@&%@&fﬁ?%@ds 5oty & T ke 6rudnp el e i s o ©

conbi ned ﬁz 3 gf?m ne (75 nm.), dr| ed over sodium 15 sulfate, filtered
e 0

and concent rat rd the intermediate oxime (5.4 g), which was
8-(4-Chloro-butoxy)-4,4-dimethyl-1,3,4,5- tetrahydrobenzo[d][l 3]-diazepin-2-

one (53)
To a solution of 8-Hydroxy-4,4-dimethyl-1,3,4,5-tetrahydro-
20  benzo[d][1,3]diazepin-2-one (52), (0.18 g, 0.87 mmol) in DMSO (10 mL) was added
NaOH (87 mg, 2.15 mmol) and 1-bromo-4-chlorobutane (75 mg, 0.43 mmol). The mixture
was stirred at RT for 16 h. Water (20 mL) was added. The solid thus formed was collected
by filtration and washed with H,O, hexane and a small volume of ether to give the title
compound (53), which was used in the next step without further purification. '"HNMR (400
25 MHz, CD;0D): & 7.00 (m, 1H), 6.60 (m, 2H), 4.00 (t, 2H), 3.65 (m, 3H), 2.65 (s, 2H),
2.00 (m, 4H).
8-(3-Chloro-propoxy)-4,4-dimethyl-1,3,4,5-tetrahydrobenzo[d][1,3]-diazepin-
2-one (54)
In a process similar to that used to produce compound (53), above, a solution of 8-
30  Hydroxy-4,4-dimethyl-1,3,4,5-tetrahydro-benzo[d][1,3]diazepin-2-one (52), (0.32 g, 1.5
mmol) in DMSO (10 mL) was added NaOH (90 mg, 2.25 mmol) and 1-bromo-3-
chloropropane (165 mg, 1.05 mmol). The mixture was stitred at RT for 16 h. Water (20
mL) was added. The solid thus formed was collected by filtration and washed with H,O,
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directly taken for rearrangenent w thout further purification. The oxine
was added to a preheated solution of polyphosphoric acid (60 nL) at 115C
and stirrwodb@r10555mi n. The hot sol ution was poured i nt ecanB2ooedosaber
m xture and stirred vigorously for 30 mn. The precipitated solids were
filtered, washed with water (1 L) and dried in a vacuumoven to 20 afford
the tit I}&xmmﬂmmﬂna(lBﬁ)lums ofetherf th-give the title cpatpourd (VR Whioway usdm the (s,
7.11 H) , =.8.4, 2.6 Hz, 1H), 6.50 (d, J = 2.5 Hz,
1H) Sﬁxté 31‘31?]15 Wléh"?l&%tffhefﬁunﬁca‘? B {1, 2H), 2.35 (t, J = 7.3 Hz, 2H),
2.22- 2 18 (m 2H). 8-Hydroxy-1,3,4,5- tetrahydrobenzo[b] azepi n-2-one (57) A
sol ution of 8-Mthoxy-1, 3,4, 5-tetrah dr o- benzo[ b] azepi n-2-one (56) (1.1 g

5.8 25 mmol) in dichl oronethane s cooled to -78 C, and a 1.0 M
solution of boron trib ide (12.6 nL, 12.6 mmol) in dichl oronethane was
armto room

added dropwi se. The ref m xture was allowed to
tenperature and stir ght~ After 16 h, 8
poured into ice/wate m Xture and sti
t he di chl or onet hane. e sol | Nt re
and 30 dried to afford the tit e corrpound (®7) s ai\l_é solid: 1H NMR
(CD3GD) 8 7.03 (d, J = 8.2 Hz, 1H), 6.57 (dd, J ='8.2°02.5 Hz, 1H), 6.47
(d, J = 2.4 Hgg. D’lxﬁremyl 82[46@-dphtHalen-1- ﬁﬂngeraahi)l-yl)anaﬁxj]u 34,5 6.9 Hz, 2H),
216 (t, J = 7.0 I—& (pESI) ni/z 178 [ CLOHLINO2 + H +.

8- (4- Chltﬁtnabmdnkb*)nzl)[fﬁ SBhaZteem-%ﬂwero benzo[ b] azepi n-2-one (58) 71 WO

synthesis above, BTERARoxy- Dia, 4 b LhREbASLPLRE bR LESR S Blrabfo )

(0. ﬁgngt %&(zg[d[mcﬁ]dlaz@mm 43;: hdogi og)utofsmle Ihﬁn]fDY 1?1apmggemnmlap;ipea=rmm:esi um
Corpndsa e A PE AT ol R ebia 1 4 S5, b8 i B, (g
1H) (?) i(iﬁzg, oLsd mgﬁn%ﬁind(ﬁ%bog 0‘148%31 ozznéndrbzm éHQCNQlG_)&Ig) @vas%effm?ed&oﬁz

7.2 Hz 26, It zvaseoogled taJRE, dihned-w;chIH?)hloerEﬂlaQ (507m{ prend waghedzvldeHi gw ( m

4 VB c:1 LE, 62 Cl N 10 H
0 b { 2P o LRSSty T JERCTa PR YT BYCoRTRe iy 8 olle raéslydr o-

benzo[ b] aﬁe&ﬂ%ﬁe@ﬂﬁﬂdf@m Mg tﬁ@aﬂgemgahndpﬂmm (@0 IEE &)MIS@ &2,
8- (4-Chloro-butoxy)-1,3,4,5- tetrahydro

enzo[ b] azepi n-2- on &58 (H
1. 2 hnol $.60%s,31Di 8HI7c§rrop1HénX/95pmdé¢)a2ﬂﬂéd 1H), 7.60 —7.40 (m, 3H), > 0 (d, 1H),
7.00 (d, 1H), 6.65 (m, 2H), 6.50 (m 1H), 4.00 (t, 2H), 3.80 — 3.10 (m, 10H), 2.80 (s, 2H),

2.00 — 1.70 (m, 4H). MS: 473 (M"+1).

ion n xture was
usly to evaporate
Lered, washed with water,

EXAMPLE 60 60

’\ |\/N/\/\ N /{“H

4,4-Dimethyl-8-[3-(4-naphthalen-1-yl-piperazin-1-yl)-propoxyl-1,3,4,5-

20

tetrahydro-benzo[d][1,3]ldiazepin-2-one
A mixture of 8-(3-chloro-propoxy)-4,4-dimethyl-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one (54), (0.2 g, 0.71 mmol), 1-naphthalen-1-yl-piperazine
25  hydrochloride, ((US Pat App Pub No 20050043309, 18 mg, 0.84 mmol), Nal (0.21 g, 1.42
mmol) and K,CO; (0.29 g, 1.02 mmol) in CH;CN (10 mL) was refluxed for 36 h. It was
cooled to RT, diluted with dichloromethane (50 mL) and washed with HyO (10 mL), dried
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15 hydrochloride (0.39 g, 1.4 mmol), sodiumiodide (0.21 g, 1.4 mmvl) and
pot assi um carbonate (0.50 g, 3.6 mml) in acetonitrile (20 n) afforded the
title compoune/msssa white solid: 1H NVR (CDC13) 6 7. 16P¢TAB2006mooddd), 6. 96
(d, J = 3.4 Hz, 1H), 6.68 (d, J = 8.3 Hz, 111), 6.50 (d, J = 2.4 Hz,
11-1)397(tJ 6.2 Hz, 2H), 308(brs 4H, 2.73 (t, J = 7.2 Hz,
211), 2.afd cohdenated1The reRidie wds, puhfred?oy@clmzma@gnaphy 2n3gliqa; gel Jo £ive heHz,

[ Coarpodisrsmpondy TR0 s pChitt i ChitB e e0,F a8, 1,

2- 0X0- 2,735fA, F-4l0€hf, aﬁmdﬁ Qo ki benzaiela, 1) 38.80 ¢, azBP6 80 §my1 HSteer (s( 59), 25 To

a stirred suspensi on of

8- hydr oxXyt0L(t32H), a»z(btmaalﬁhaczﬂgen%éwp[ B3 it AT 160 &by 8FD( b28ds,g, 3.3
ile m) at 0 C dded
di i sépr%ﬂl%‘ﬁh?fﬁ%wﬁ)(o. 7z(3 L, Lg mml)mgflda ed NN

N-phenyl trifl uoromet hanesul fonimde (1.54 g, 4.30 nmol). The reaction
m xture was stirred at roomtenperature for 12 h and quenched with water
(50 nL) and a 2 M hydrochl oric acESAMELEOLn (50 rrL) The aqueous 30 | ayer

Myers vere. Sl 4 §3Ekahgiobe Ea%[@%f%ég B0l hcd w th wat or (50 )
and brine (50rdw yolutisr emmoxsoldtarm@assaﬁﬁog‘izsﬁenmdl)amdl bumstsretcpfat ed in
(o B -cllamgl rosaies & mia i edien prEory miedbieifuie 060 S4B, o1 | ow
solid. H{ld?%@un%%égtﬁ)g 5%38 ﬁﬁnolihﬁd thé: B8 8 heatedtBrefluklz ,AfﬁbH)16 iRl (d, J
= 2.5 H 8.4, 2.5 Hz, 111), 6.26 (br s

3. 48- 3. 4dadtion Bifure 3wdIcRlab tc( mponz H}tmprtU(ngn@ matlzrateglspd[@ldm@%oz@% +

H +. 8-(5:Chlo
(o7 7R RePRP Lt S el b SRS A BTl sty 2-one
2- 0X0- 2, 3d4he -dreinfi@ efsOwerbrtRetiaed, Gt dsheBlvitdi BaRp(7s- IBL)'Idrmslt @ver (S6&)m( 0. 72

g, 2.3 mml) i n"di met hoxyet hane (12 10 nmL) was added

t et ridki sqllﬂﬁatepﬁéﬁqsﬂdpm pericartyaed (taafford the F‘i@@eﬁﬁ‘te oxifzEe (ﬁw‘blg? WigB Wiact i on

vessel vagu

(E)-5- c\kll\@{)eicﬁy%ck Befe b & ane%o‘%j%(rfleﬁf(t: wé%]lggt %&%Bﬁﬁﬂ%ﬂgﬁ' Tﬁf %erﬁhé (kjv:a Er;g'%egxt?e% hane
(4 lr)rL) \t/\@’él(l%‘tugigﬁhﬁtibf dsg‘tépolyliﬁmlbhcﬁi& A K (G mLD at umeénamystamloﬂouﬁumm ofhssodi um
car bonate : t

heat edtePtSeRIER W6 PO IMEURN Ge el PSRYE BHpUIHAHES RS AT B FUL ob o <

et hyl g&gl%gat%égghcgl'\)/erg-mﬁréﬁr 81:1&1 WAY %Jaté@@% L")%ﬁ%e\ﬂ‘ﬁ R Wedeh ovéPto M)

and brin over 'sodl um sul fat? | tered and concentrated in
vacuzd Tiféordchierdide comtnind|(S6Yees ap wif-hiselsddid: sHINMB EBRClohy dihso gHaphil

(eluant . O7iy 660 (. Ieim 2898, TR 650, /122312"En! BRo'd 1366, 5aReYd (60)
7.2 Hz, 2H), 2.35 (t, J = 7.3 Hz, 2H), 2.22-2.18 (m, 2H).
8-Hydroxy-1,3,4,5-tetrahydrobenzo[b]azepin-2—one (57)
A solution of 8-Methoxy-1,3,4,5-tetrahydro-benzo[blazepin-2-one (56) (1.1 g, 5.8
25  mmol) in dichloromethane (60 mL) was cooled to =78 °C, and a 1.0 M solution of boron
tribromide (12.6 mL, 12.6 mmol) in dichloromethane was added dropwise. The reaction
mixture was allowed to warm to room temperature and stir overnight. After 16 h, the
reaction mixture was poured into ice/water (30 mL) mixture and stirred vigorously to
evaporate the dichloromethane. The solids obtained were filtered, washed with water, and
30 dried to afford the title compound (57) as a tan solid: '"H NMR (CD;0OD) §7.03 (d, J = 8.2
Hz, 1H), 6.57 (dd, J = 8.2, 2.5 Hz, 1H), 6.47 (d, J = 2.4 Hz, 1H), 2.66 (t, J = 7.0 Hz, 2H),
2.26 (t, J = 6.9 Hz, 2H), 2.16 (t, J = 7.0 Hz, 2H); MS (ESI) m/z 178 [C10H11NO; + H]".
8—(4—Chlorobutoxy)-1,3,4,5- tetrahydro-benzo[b]azepin-2-one (58)
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(CDC13) S 9.20 (br s, 1H), 7.43 (br s, 1H), 7.04 (s, 1H), 6.91 (d, J = 7.9
Hz, 1H), 6.84 (d, J 20 = 7.8 Hz, 1H), 6.26 (d, J = 15.9 Hz, 1H), 6.11 (dt,
J = 15.8,W6.2806I7123355§H), 3.47 (t, J = 6.6 Hz, 2H) 3. 38- pCBaBLo0v/0@bl0, 2. 97
(t, J 4.5 Hz, 2H), 2.23 (q, J =7.0 Hz, 2 1.83 (quintet, J = 6.7 Hz,

2H) ; 13C NWR (CDC13) 6 158.8, 137.9, 136.8, 130.2, 130.1, 128.8, 127.7,
119. 8, 116. 6,Folldwihg 4Re SproGtiug; Bdd 9for3theo synBesiESbpver 8-EBBoLCLAMFCIN2O +

H1+. 25 EXAMPL I J\

8- { 5- [ 4-¢imbydry E\aﬂmzeﬂbgw PP 5%735 e gl(%&]“ﬁ%ﬂ? yh-bromgsficfloobytapeg(0-77
tetrahydy qba‘aﬂﬁfibq dha Jees%hmddaﬁ;&ﬁtena% 003, FP ndl) ik émdnaqb uhl p#rfatfied the

8- (5- chl™r opent enyl 5-t etr drobenzo; - 30 di azepl n- 2- one
(60) (0.tBR mp@uﬁ)dﬁﬁﬁﬂa alwhltaecse»ﬂldeM\fIé (CBELMY) ébreﬁddga @112( 7’?%

(0,63 o5 156, GBRIE IR uA i 07 08 0 23 10 Rt Thd bt ace i

car bonatxe @, $2 @1 He, Qﬂmm‘va (t, Tre7 .0 B RHY. B6 K, Mr=e7 Mz, REBS 2AD017 ¢ef | ux
for 48 h, cooled to roomtenperature and. dil uted V\4th wat er. The aqueous
phase &b, 8Rfrhd4 &, WBM%E?EW"%%%&(@ HigCINGo+Bl)- and the conbi ned
organic layers were dried 5 over sodium sulfate. Solvent renoval in vacuo
foll owed by purification of the residue by silica gel chronmatography
(eluant: 95:5 dichl oronet hane/ met BXWMPLEGR0r ded the title conpound as a
white solid. np 219-220 G_1H NVR (CDC13) Q 7.17-7.14 (m 2H), 7.04 (br s,
1H), 6.98-6.91 (m 3H), -6.75 (m lH) 6 33 (d, J =15.9, 1H), 6.19
(dt, J = 15.8, 6.6 Hz, 5.R9 (br S, ~41 (m 2H), 3.09-3.08
(m 4H), 3.05-3.01(@! 10 .48\(t, J = 7.5 Hz, 2H),

H'N" 2.%7-2. 66 (m
2.25 (q, J = 6.9 Hz, 2 17&; t et ; M5 (ESI /
459 [ C24H28CL2NAO + H]-t') AP S R i (ESI) nelz
8- {5 4- (2, 3- Di chl or ophenyl ) pi perazi n-1-yl ] pentyl }- f3 @ 5. tetrahydrobenzo
[d] 1, 3] di agga d[fa &&Qﬁcﬂ_ﬂr%%lf’e%&D?ﬁﬁi‘ﬂilﬂ—P@ﬂbﬁtd&WM Pl Bt tepranydto) oxide

(55 nmg) was ad net hanol under an atnosphere of nitrogen. The
m xt ur e bexzoBiadepin-Ri-phe.nydr ogen (40 psi) for

Following the general procedure of Example 52, 8-(4-Chloro-butoxy)-1,3,4,5-

tetrahydro-benzo[b]azepin-2-one (58) (0.32 g, 1.2 mmol), 2,3-dichlorophenyl piperazine
15  hydrochloride (0.39 g, 1.4 mmol), sodium iodide (0.21 g, 1.4 mmol) and potassium

carbonate (0.50 g, 3.6 mmol) in acetonitrile (20 mL) afforded the title compound as a

white solid: 'H NMR (CDCls) & 7.16-7.09 (m, 4H), 6.96 (d, J = 3.4 Hz, 1H), 6.68 (d, J =

8.3 Hz, 1H), 6.50 (d, J = 2.4 Hz, 1H), 3.97 (t, J = 6.2 Hz, 2H), 3.08.(br s, 4H), 2.73 (t, J =

7.2 Hz, 2H), 2.67 (br s, 4H), 2.50 (t, J = 7.3 Hz, 2H), 2.35 (t, J = 7.3 Hz, 2H), 2.21-2.17
20  (m, 2H), 1.86-1.69 (m, 4H); MS (ESI) m/z 462 [CosHasCLN30, + HJ ™.

EXAMPLE 63
Trifluoromethanesulfonic acid 2-ox0-2,3,4,5-tetrahydro-1H-benzo[d] [1,3]-
diazepin-8-yl ester (59)

25 To a stirred suspension of 8-hydroxy-1,3,4,5—tetrahydrobenzo[d][1,3]diazepin—2-
one (29) (0.59 g, 3.3 mmol) in dry acetonitrile (20 mL) at 0 °C was added N,N-
diisopropylethylamine (0.75 mL, 4.3 mmol) and N—phenyltrifluoromethanesulfonimide
(1.54 g, 430 mmol). The reaction mixture was stirred at room temperature for 12 h and
quenched with water (50 mL) and a 2 M hydrochloric acid solution (50 mL). The aqueous

30 layer was extracted with ethyl acetate (3 x 100 mL) and the combined organic layers were
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5 mn to pre-reduce the catalyst. A solution of 8-{

5-[14-(2, 3-di chl or ophenyl ) pi perazin 20 1-yl]pentyl-I-enyl

}-1, 3, 4, 5Swoebecahysvobenzo[ d] 1, 3] -di azepi n-2-one (0.55 gcTABRosmmbdo in

met hanol (100 nL) was added to the pre-reduced catal yst and the reaction

m xture shaken for 2 h under hydrogen (50 psi) atnosphere. The m xture was
filter edvats]‘msd)ugh watepEd i) dind thoima (60 usL)e alried, ovcnmbmnrwﬂfe@, fitteredipadr esi due
was purified

I h h
o L0530 AT SO LAY 1032 ) b,
159 161 éguﬁﬁtee@l?y%e%{té)' té%gfd%% ‘{IEB #d B&ﬁpédnd (5% Mpél@%ﬂ&% S%élg g}@é\lgmﬁf ( Ir—n|)

5 72 ( biCD@lg)]a—B 86 25,460)3743 (And =R stlm 6391031 (Jn‘f 245z, BIns- 7. @4, {m 2H)

2 8057 300 O om0 L g, 3 8 i ool by g

H +. 30 344 | W %@014 PCT/ 1 B2006/ 000900 EXAMPLE 66
2- Met hyl -2 ni t rophenyl propionitrile ‘182 A sol ution of

(2-ni tr o- pherﬂﬂ(s—(%idemmnt-rh—myll-dl%f,4 52tahydrobenzeldilil31dingepinrene (#ne
17.0 m., 2
gan add|t|0n7f mmH[F tf’%??;y}nggo @&%1&%%8 agcu%\? )@dg%d%gr/%ﬂyaﬁ)n\élrgl °

oil, 3101H“Béh20[d]!1 Bpﬁraaép{ﬁlxsﬁyureaer (53,1)((01‘17‘2) gal. 3&nfﬁol)nﬂed1muhdxgqhme @t er the
addltlon was conpl et e, cool i was rempved, and the g}xt re

sti riPed mb) reene ﬂﬁeﬁr@lﬂw@hsvﬂpmsghm@wﬂédmm% (430 N8s eliZe
sat ur at ega&fﬁﬁ%&%mvﬁp LOILS8q 8R4 H&dk?l'i‘leéw dﬂlﬁb%«ﬂln da tsgﬂ?mmll BY 6)S5-¥bfo-1-

separate ueous layer was extracte acetat'e (3 x 200 nm).
10 The opmtuneladombgmﬂ Qomtgl;acammmmn\dmﬁhob(whameummb) (w@scaddtq to ¢he ed

di | f at filt d tr th
TVEl e coRpOmaTEDs OOt~ SaRonPha B roare dDh i e 2o mobhE Wi 6 |
1H NMR (mg) e featHod nﬁ%tu&émvaég hl):ateg t&%‘ﬂu?& %P 4(anoél@1 ito 1¢o<9fﬁ térﬁper@th‘}e. V5

(ESI) f 1 [ ClIOHILON202 + H +. 2- [ -2-(2-nitrop heng propyl anm ne
(63)1515 andsdiluied wnhcelth}Q-angaﬂ@y(llonlz)- nTlner olmaemyayq@rwu weshed (With watey 22010 g,

21.6 nmo 0 t.et drof ura 8 ool ed
fo 0 C bhaud el oy piod G bl et P b s M SRSRE ST,

43. 0 mMdrudd Mhaehdit | @fs | rpunhe&radyydmwr ag@l vmsora@tdgdpmy Ofeluse: Vios: 55yr| nge
over 15 mn. Once the addition was onplete, the mxture wash ated to

refl ux f‘diphmrqiﬁleth&i@hn@hafk@lk@ afprd dleg tltl% comenh (G0 #p @ whifg g0l was
hydr ochi e PADBPETFS by shigo R G BER U T R AR Bisaday
20 =7.8 Hz, 1H), 6.26 (d, J = 15.9 Hz, 1H), 6.11 (dt, J = 15.8, 6.8 Hz, 1H), 3.47 (t, J = 6.6
Hz, 2H), 3.38-3.36 (m, 2H), 2.97 (t, J = 4.5 Hz, 2H), 2.23 (q, J = 7.0 Hz, 2H), 1.83
(quintet, J = 6.7 Hz, 2H); °C NMR (CDCl;) § 158.8, 137.9; 136.8, 130.2, 130.1, 128.8,
1277, 119.8, 116.6, 44.4, 42.5, 34.8, 31.9, 30.0; MS (ESI) m/z 265 [C1sH;7CIN;O + H]".

25 EXAMPLE 64

8—{5-[4—(2,3-Dichlorophenyl)piperazin—1-yl]pentyl-1-enyl}-1,3,4,5-
tetrahydrobenzo[d]1,3]diazepin—2-one
To a stirred solution of 8—(5—chloropent—1-enyl)-1,3,4,5-tetrahydrobenzo[d][1,3]-
30  diazepin—2-one (60) (0.52 g, 2.0 mmol) in acetonitrile (30 mlL) was added 3,2-
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heated to reflux for 2 h, then allowed to cool. The volatile solvents were
renmoved in vacuo, and the remaini ng agueous | ayer was diluted with water
(500 L) .woheosagssous sol uti on was nmade strongly al kal ipog/1B8pies/md)o by t he
addition of a 2 M sodi um hydroxi de 25 solution, then extracted with ethyl

acetate Slg 200 nL).. The conbi ned organic extracts were dried over sodium
sul f at e, dichioronhgry Htipprazing Bydrpehlernds (0-638udb3¢ smpeldsodiam indidei 014 2. &pound

iy, 5 ol ARl SHOME (RS ombol el Bh it o Bl b 15 vo

2006/ 103&&9){ RQTA48 B200@¢D 008 temperature and diluted with water. The aqueous phase

(64) o oLpiirl Cuf P LRceite BF kabugtl SRLGE ombaRHaRg Y Mo Attd -
(2.4% g, ove? s@dluﬂ?@l'lf)ate' Sdivent kéiﬁé\%i?rﬂ'dcﬁo QSl'l(ng(dl@y Blnrihen 50 Re&RLA

sulfuric acid (4 was added 5 portionw se N-bronpbsuccinim de ?éﬁ;g g,
25. 2 nmosijica eak chzmﬂtmaphﬁ xeluang: @AY dichlorerdethaney/motrenad)rpéioadedr thef title 48 h

Mnio | cefauraPuERa T SRS bRt NURCERE T 1 pi ey oy TeE”

addi ti on(befs, aHG, dHSEI L EhYHY, @B TES. 7$o¢nwt11@)163% @plju& i19m, af1), 6.19 (@dt, J =
di-tert-butyl dicarbonate (5.50 Ig in 1,4-dioxane (60 rrL) was
added t ol3-Bed-GHzalliHeS. ﬁ?)(‘?lufraelfﬂng 4§t3 M &8, 3k, L0331 o rAids 308+20bs ni ght .

Aci dific 3 [ r I o] fol | owed
by e%g r a%%q %n%ﬁwgfﬁwgf ﬁ@ i]a%ge? a%ew(gm %@8 2%%@ '?ﬁeﬁd%g%bi&#\i%c} yl\%ielttﬁl ayers
wer e washéd Ht,tZH)bMSﬁ@ESJ)LﬂQ 490)[ C, ATk @eNgY @erH]godi um sul f at e and filtered.

Sol vent renoval in vacuo foll owed by purification of the residue by silica
gel chromat ography (eluant: 80: 20 hexanes/ethyl acetate) afforded
[2-(4-brono-2-nitro 15 phenyl) - 2- it Awilpr gra3py! ] -carbami c acid tert-butyl
ester (64) as a colorless oil: MST(ESI) 1n/z 372 [ C15H21Br N2O4 + H) +.

[ 2- (2- Ami no- 4- br omopheny -nmet hyl propyl ] carbam ¢ Acid tert-Butyl Ester
(65) To a stirred sol ut pf t he

[ 2- (4- brono- 2-ni tro-ghenW®J - 2N yl - propyl] -
ester (64) (1.0 g, 2.7 bl ), |obt ai ned as desd

ab et hanol (25
m.) and gl acial acetic acid (2 3 er (0 89 g, 16
mmol ). The reaction m xture was heated to reflux foH then cooled to
roomg t enper af Yk, | te (100 nl), <) and sodi um
car gio5nat e (12é grs 4 %g@m@%ag@wngﬁglqeﬁ%m%-&—}é\ﬁpgnWi}s—g331,"4‘%7 ed for 45 mn. The

sol i ds V\&tneahlyﬂmbeﬂdo[bl}'l )didzepin-2nod t hrough di at omaceous earth, and the
filter cake was rinsed wth ethyl acetate (4 x 50 nL). The flltrate | ayers

wer e separ at eb0 2drEr befde sonfaping plajumm wWho eside eotae) wet Addedhpethanad (6 e

mL) under an atmosphere of nitrogen. The mixture was shaken with hydrogen (40 psi) for

rbay c aC|d tert-butyl

5 min to pre-reduce the catalyst. A solution of 8—{5-[4—(2,3—dichlorophenyl)piperazin—

20  1-yllpentyl-1-enyl}-1,3,4,5~tetrahydrobenzo[d]1,3]-diazepin—2—one (0.55 g, 1.2 mmol)
in methanol (100 mL) was added to the pre-reduced catalyst and the reaction mixture
shaken for 2 h under hydrogen (50 psi) atmosphere. The mixture was filtered through a
pad of diatomaceous earth, concentrated and the residue was purified by silica gel
chromatography (eluant: 95:5 ethyl acetate/methanol) to afford the title compound as a

25  white solid. mp 159-161 °C (re-crystallized from methanol); 'H NMR (CDCl3) § 7.16—
7.14 (m, 3H), 7.00-6.95 (m, 2H), 6.76 (dd, J = 7.7, 1.4 Hz, 1H), 6.63-6.60 (m, 1H), 5.72
(br s, 1H), 3.46-3.42 (m, 2H), 3.09-3.08 (m, 4H), 3.04-3.00 (m, 2H), 2.66-2.64 (m, 4H),
2.55 (t, J = 7.5 Hz, 2H), 2.41 (t, J = 7.5 Hz, 2H), 1.67-1.51 (m, 4H), 1.41-1.36 (m, 2H);
MS (ESY) m/z 461 [CoyH3CI,N4O + HJ'.
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(3 x 50 nL). The organic |ayers were conbined, dried over sodiumsulfate,
filtered and concentrated in vacuo. Purification of the residue using

sili ca gevochssomsisegr aphy (eluant: 95:5 hexanes/ et hyl acetBimg/o@bdor ded
the title conmpound (65) as a colorless oil. 1H NWR 30 (CDC13) 56.99 (d, J =
8.3 Hz, 1H), 6.81 (dd, J = 8.4, 20Hz 111), 6.78 (d, J = 2.0 Hz, 1H),
466465(m1|—|) 4.23 (br s, '3 6 Hz, 2H),142(s,9H)

= 6.
1.33 (s, 6—%@6th(y¥%—)(2—m&'ogﬁen AGHSEBARNRES) + HI +. 76 VD 2006/ 103559

PCT/ | 82006/ 00

8- Brono- 5, 5- damabhifion 1 08, (}z-ﬁmqﬂfeﬁﬁydm@;ﬁnﬂ@[ 061[)1(21 ol g,zemsmﬂmol)e afd6) To
a stirred solutlon Ofn’%l.ﬁ - brono _292 et hyl propyl ] carbam c
aci d t er iodppetpane £7:0 mlg ) 4(r@msb iy tetaahsdwﬁlﬂm) (179 L v sdeerbdiopryise o vvas

addeds; a g2, %dl{](ylgﬁﬁ)l glncocakéll rx&jigsoﬁﬁ{rﬁ’h e (128 \)gggf)%( ﬁinmgQa oil "R 0" BA6h i

m xture was s |rre roo atureo rni vent rermva |n
vacuo af femahlﬁﬂoﬁnra:déiommhj ael (°C. ﬂndgr nitARLY. aﬁsfteraha\,{addlaon; otascondgt¢,BEBt ) in/z

243 [ C10H, 5Br To a stirred solutlon of the crude diamne (O
2.2 ol §o91R8 ! pa FARYRdo R Hip MPABreiyref r%%éﬁﬁ??r?félf%wegmghé Efﬁ 00 nt,

6.60 mhﬁxtﬁﬁdwﬁé)hh&xcﬁeci withCR 5 RRYd ik HodR&P LBlofife 2d1ubon 3560 Hm?'%d' tRe snal |
portions over 5 mn. The reaction 10 mxture was heated to reflux for 16 h,

cool ed t btymormre eepeated. ulhe aqnbouaklyplawm extoastad witle elybacetathyd x200maltle (100

drochlorlcald sol ut N ph se was
Torol0d T PBrEHISREe 1y At S b Wi b (o0 RL o gl b5 4R T
The conbiuifge, %lﬁb@éﬂ Gn®¥bhicRAtrStcleh & a¥@s e groMdenthBritRecdndftingl(s2) qrrb@sttover
sodiumsulfate and filtered. Solvent rem)val in vacuo foll owed

puri fi caconsnined resisahminesaliofdes byed pili EENYER (CREHSt LH-AEHY((ML éﬂH)aﬁtSZ—ZO 80

ol d. " ErRi (ERCDF LSy TEsh g 14 ke sRBRRI 11y 5°05.5702 T 21y,
Fcf?H( D S PMcAD (FonitophnpiopyRbline 65353 (. 6. VB (ESI) ni)z 26b

8- (512hl or o- pénsalntigmef P=metytiZnetnifrophermylpropipritile gl Bz 8f-61mel i8] - 20

6 br onro- ETBERAC Yol f B IRe) BB iy polid toy0 1 3R Ygrows )
(0.15 g, siﬁ)mlﬁg mﬁdrand—tetﬂhycﬁbﬁma«y ebh@m (463 (DrLI)]Lwa@ Qadniﬁdl 1 M solution in

tetrakis(tri phenyl hosphl ne) pal | adi ym ( The reaction
vessel rahydrobiia ewasaﬁ%ﬂes RPVisE evdp Wft“}gen?‘teif ggelﬁm A Mleq eﬁifhta?n was

(E)-5- mk&hgrg Cfeﬁﬁé‘tﬁ%ﬂ%%' Re & 9o 2ol £ %184911 et me)d w cHbIMRS heppyet hane

(2 m) wa o the reaction mxture by a solution of sodium
car bdhat EI]Q[&léltﬂreg M@t&dﬁomwﬂs)addndmatsmall( poutibls (%elOr mdgtundih gagievblutienwas

heated t O reé | LK( 3 19f hydroéhlggc(:) agl SO?ut{O(I)lO(BObe )egv%g %ﬁgecf naglddthcla l%}n()a( ure” v&;ars] ethyl

heated to reflux for 2 h, then allowed to cool. The volatile solvents were removed in
vacuo, and the remaining aqueous layer was diluted with water (500 mL). The aqueous
solution was made strongly alkaline (pH >10) by the addition of a 2 M sodium hydroxide

25  solution, then extracted with ethyl acetate (3 x 200 mL). The combined organic extracts
were dried over sodium sulfate, filtered and concentrated in vacuo to provide the title
compound (63) as an orange oil. "H NMR (CDCls) § 7.53-7.44 (m, 2H), 7.34-7.31 (m,
2H), 2.94 (s, 2H), 1.37 (s, 6H); MS (ESI) m/z 195 [C1oH14N20, + H]".
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acetate (100 nL). The organic | ayer was washed with water (20 nL) and brine
(20 m.), dried over sodiumsulfate, filtered and concentrated in vacuo.
The crudewoab@yioadsowas 30 purified by silica gel chromatrognBphyodebuant :

95: 5 di chl oronet hane/ net hanol) to afford the internediate chloride (67)
(0.17 g, 98% as a white solid: M5 (ESI) miz 293 [Cl6H21CIN20 + H +. 77 WO
2006/ 103559 PEF4-BroaneRottaghenyb-2xmethylmrapyidicarhamicozcid Hertdpsyk e#pr or i de

(0.17 g, 57 nmol ) in acetonitrile (16 nL) was added di chl or ophenyl

pi per azi f‘ue hydrochl oride (0.22 g, 0.80 nmml), sodium iodide (0.17 g, 1.2
mol ) and pot @6 i difted abluvioatof 2-thedtdyl-P—(Z-nfiraphiehyl)prépdamz@cdd @5 g Xieir e was
heated to reflux _for 48 h, cooled to roomtenperature ané‘[@l%uted@gn%

wat er. 5T HytiEkeoasetics acidd 50 gy and: coacehtiaEdoTipric geik ) and

the CS)”bP%Gn\Q{sg%\P'bf?mJ)ﬁgagﬁm\ﬁ@r(@P@ §' 962Q48b )S le U fn%fx re %’s \fREd
renmoval n vacuo owed by puri ation o e resi y silica gel
chr omat ogtrmphyte(nspbmane fo@@ B add ¢l wolatites hzameﬂen&ivhémwacuoafiﬂ’mrldsdua westitl e

Co?poundcggffgy PoyIe (1}:}11'0 1§%Watey aﬁ}g%e( e@ae{)ﬂ% pl%%ﬁ: %VSaé 5 e6a mf, rﬂ)ZlQI ]1@ ’by‘éh%2 ( s
(ZH) 2§dd]i{:i’0r( & a €|) M:sdleﬁurﬁ h?%roxﬂdé')solu%oﬁ8A(mut1(oﬁ of dﬁer&rbu@yldlcﬁ%onﬂté 3. §O ~;> é6
Hz, 2H) g22518 IXHE}OD Jn :1 A&dmaine (6HmL) N@Gad(dq@u |t¢llﬂ@t alk@lme mﬂit@elﬂzld s’gn)ed at, 30

%_D room (tempe?raturez O%gl%l QGK‘Q’ %%cahlgn to plﬂ usmg I\?IZEhPayd%chigng acl}ld NH 15

8 {5 [ 4- 6uidor w4yl RilIeRBe My dtipesRziith dthyl ddeesd Y3 k- b5 ndi) ety borbided, 5-
t et rahydr o- benzo[d][l 3] di azepi n-2-one Met hanesul fonjc Acid To a _Parr
bott | e cEfRaBiCHRYRYS Plerd WﬁW(WIV) bgng GOOml), dgied\oysr sesiiay spfats and filiesesl. ni)
under an o] shak th,h 40
31} 1 or SOHEHE ReER O, Vabdd 38fowg oy pELE Bt e SO Fhictle By cHlbe o {
5 [4 (2 thdhmtdgmphpheaiydrﬁpl&ﬂamnemanbs/ysthbzbmbtate)em@fd)rded [2-(4- bromo 2-nitro-

tr r obenzol.d [1 3l dj.azepi - g,
b 3a oo Srgiiivbarom Lo 4 iy ieater KD et tederiesa e M 1530 “ang
t he rea%’iml{@ﬂ%‘ﬁﬁ\l s,_ﬁjvaken for 2 h under hydr ogen (50 psi). The
m xture was filtered hrough a pad of di atonaceous earth, concentrated and

the r eS| due wis-(PrAmined-bsonophenyl)2-gethylpropyhidasbamjshy A(ced uaett-Botyl 5
et hyl Etsfa zé thanol) to afford the hydrogenated product (0.15 g, 89%
as a col & oil. The oil (0.15 g, 0.31 nmml) was dissolved in EtQOAc (5

m | ;:md treated W tdareBt bagsy! 6Onihe T biotndh initr&phaiyl)-Dmikehypropgdl 32
carbamic acid tert-butyl ester (64) (1.0 g, 2.7 mmol), obtained as described above, in
ethanol (25 ml) and glacial acetic acid (25 mL) was added iron powder (0.89 g, 16
mmol). The reaction mixture was heated to reflux for 45 min, then cooled to room
temperature. Ethyl acetate (100 mL), water (50 mL) and sodium carbonate (13.5 g) were
added, and the mixture was stirred for 45 min. The solids were removed by filtration

25  through diatomaceous earth, and the filter cake was rinsed with ethyl acetate (4 x 50 mL).
The filtrate layers were separated, and the aqueous layer was extracted with ethyl acetate
(3 x 50 mL). The organic layers were combined, dried over sodium sulfate, filtered and
concentrated in vacuo. Purification of the residue using silica gel chromatography (eluant:
95:5 hexanes/ethyl acetate) afforded the title compound (65) as a colorless oil. 'H NMR

30 (CDCls) 906.99 (d, J = 8.3 Hz, 1H), 6.81 (dd, J = 8.4, 2.0 Hz, 1H), 6.78 (d, J = 2.0 Hz, 1H),
4.66—4.65 (m, 1H), 4.23 (br s, 2H), 3.39 (d, J = 6.6 Hz, 2H), 1.42 (s, 9H), 1.33 (s, 6H); MS
(EST) m/z 343 [C15HpBrN,O, + HJ".
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After stirring for 10 mn the resulting precipitate was coll ected by
filtration, washed with ether (4 x 10 nlL), and dried in a vacuum oven at
55 C overwoghis/togssgi ve the title 30 conpound as a whit e peshBzhos/n@I@L5- 218 C
(re-crystallized fromacetonitrile); 1H NVMR 78 WD 2006/ 103559

PCT/ 1 B2006/ 000900 (DMSO_d%lS 9.39 (br s, 1H), 8.21 é_d, J =1.7 Hz, 1H),
7.42-7. 34 (m SMpomo-Sprdimethylrh,3,4.phetrahydsobenzald]h3]diarepin-B-one§66)] = 1.3

Hz, 1H), 6. 70y{dd:.). & bz, 1 - | -3 44 (
D 15 10 s 180 siinkd sdiydon o Prrh auhhla Brfophenl Al Mefifboyiitytiiie 24 (M
3H), 1. 64deid.r&2-Yunyl ebtdr (63). ®4501g,2R5 (mmol K ,1,4-d2dxahs (1BHL) WB 4ddSti)a 2 Mz 489
5 [ C26H34C12N40 + H +. EXAMPLE, 68 ) ) .

8- E 5- Chl B¥%B%€m 9*}19%%319%@5%%%% {70 mk.)- 3 The geqciop prbie Bes 2H1BET 2L & 2-

one (%8) tehthefurd oveiniitt 080REnt removal in vacuo afforded crude diamine (0.7 g, >9§)% as
8- brono-5, 5-di net hyl -1, 3, 4, 5-tetrahydr obenzol| b] azepi n- 2- one 8(34 1.00 g,

3. 72 mmoh whita selidiNIS GBSy irye 43 [G1o1sByiN, e#Her (20 nl) underI argon }I\B.S added
Kis(tri .ph hi. |1 adi Q 3 0.11. . A r

(B e ohi or o1g MELPERARAREARRe 5Bty diibe 70 § Somthal] i N iab ARGy c o

di met hyl (48t heiL) ( 4vasmadde@s tadiidsmine t®0r eact i eBoMnikdne dal |Qpad by-a 2 M

sol ution of agueous sodium 15 carbonate (0.84 g in 4 nL) and the m xture
was heat edbewyldigmidagele APdér 2,133 nmmoblein smel i powtionsi qeeure wias Toolreagtiomd

conceqt gt d Boy AGHS (T RSEEE 149, YaS1cih YheH b an ke LEF AT L Hr A0, ( 100
et y ap 1531eft b rooill Bbebaruiep !

m.), stirred for mn and the’s tere e fifltrat

concent r a¢tededrthyl heethies(100enpyand iaetl NoyhysidchRricoelid eolution (Shmopt @ge aphy

(eluant: 75:25 hexanes/ethyl acetate) to afford the title conmpound (68) as

a gummy PigglicPhasqweReDVedEnd s aguepud dayes extriged with ptiy] acgtate @ » 10D~ 1) |

7.13 (dd = - . : T ok 1By 3R =

15.9 Hz, mlLf}D , T Lombirhd ( a&?ﬁ’)x,t g ud tv,vgsﬁle‘z it bﬁ?‘? @ﬂ% m@ %eg((j%v,e% -

6.3 Hz, sdiymuifatelan@Rfiltered.4olvienBBerfieval 6il)vacibiqlleSlieyl by pari2@2ioh GF7hi2 2C1NO
6

5 (541 4 (30 Verer SpragPyoBrBEy ASmts J0iSP diencs et epetated afforisepe
R L i
1H), 7.05-7.02 (m, 2H), 6.26 (br s, 1H), 3.20 (d, J = 5.1 Hz, 2H), 1.33 (s, 6H); MS (ESI)
m/z 269 [C11H3BiN,O + H]*.
8-(5-Chloro-pent-1-enyl)-5,5-dimethyl-1,3,4,5-tetrahydrobenzo{d][1,3]-
20  diazepin-2-one (67)

To a stirred solution of 8-bromo-5,5-dimethyl-1,3,4,5-tetrahydrobenzo[d][1,3]-
diazepin—2—-one (66) (0.15 g, 0.57 mmol) in dimethoxyethane (6 mlL) was added
tetrakis(triphenylphosphine)palladium (0) (33 mg, 0.030 mmol). The reaction vessel was
evacuated and backfilled with nitrogen. A solution of (E)-5-Chloro-1-penteneboronic acid

25  (0.18 g, 1.2 mmol) in dimethoxyethane (2 mL) was added to the reaction mixture followed
by a solution of sodium carbonate (0.13 g, 1.20 mmol) in water (1 mL). The reaction
mixture was heated to reflux for 2 h, cooled to room temperature and diluted with ethyl
acetate (100 mL). The organic layer was washed with water (20 mL) and brine (20 mL),
dried over sodium sulfate, filtered and concentrated in vacuo. The crude material was

30  purified by silica gel chromatography (eluant: 95:5 dichloromethane/methanol) to afford
the intermediate chloride (67) (0.17 g, 98%) as a white solid: MS (ESI) m/z 293
[C16H,:CIN,O + H] .
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30 { 5-[4-(2, 3-Di chl orophenyl ) - pi perazi n-1-yl ] pent -1 -enyl
}-5,5-dinethyl-1,3,4,5 79 WO 2006/ 103559 PCT/ | B2006/ 000900

t et r ahydrwbenapiobjsazepi n- 2-one, as follows. To a stirre@gcsaBris/omoar

8- (5-chl oropent -1 -

enyl)-5,5-di nethyl -1, 3, 4, 5- tetrahydrobenzokQ?Laze n-2-one (68) (1.00 g,
3.43 mmol ) in Oaégt’fé%ls@lﬂtlméofﬁ@ ghoye ghleride) (R 47 aln@ﬁplérﬂém%@rytﬂl?)ﬂfera2| ne

hyd hl g | | I

ot assi i) artscidtd YalorbondiR ploer BB WRAHNAR (haPs BTt 00, o

t o refl udider(048 &, 1.2aninet) 4ml pmmmmbamwr(e 24ngl 1. lerhmbbd Thet Feaetdrer . The

h racted w eth acetate, and the ned organic

ayor s WBPGOE T BegvRs SAR AT LthtRolEd EPoBEPERGIT i UHbNEn FEkToned by

puri fy ca”rh@ﬁquesustﬁlﬁsé %& ey mﬂ étﬁgDC@datea{gfmﬂﬁi Bﬁ&thfelcbh@mfearmgamd as a

white solid.” np 109 C 1H N 7.18

(s, 1H),layergavere d_lzect oner E@dlalﬁ)sulfat69§omm reJno:'aBanaCBo Sol}dzwedjby)purﬁlcstﬁor( d J =

t, J, = 15, 111

8 (brc:;’fl:%ﬁe {_cbs%uﬁ 1%}15 i(ilﬁ? gse? %ionﬁtogrg%% (fgl(lan% @g d]gh]'gEomeZt ne?m%thgtgﬂ{ ) _
Hz, Mrde@th@@ltfe%omboung ada W?ute 3<|5ﬁd 8. I@ﬁLR(GCDél 76835 gsHZIH&b 2130 (d :.II 71 ( q,
7.6 2H) , 6 (s, 6H); Sl) mz 486 CZ?HS :

EXAIVPLE 86 Hzol HY ’ClS—F»{ 0 (m, 2H), 7, 10—7 09 (m, 1H), 6.96-6.93 (m, 1H), 6.92 (s, ZH) 6 28

tet r%*éd&ggengogﬁ aigghﬁf% % Qﬁéagﬁgﬁeéﬁngg el i ngg %nzhg)g %Slqgl Son of

pl ati numu({} Y)610%k demﬁQm()t Ja mHBamj 2(1780(an)= G@SHzaQFBm 68{(duintet, J =
5-14-(2,3 -di chloro hen%/H% pi perazin ent - | -enﬁi

Sb. 5. o At DI, 150160 A5 SRS e B ae kA e (0.20 g, 0. 41 mol )
and the m xture was shaken on a Parr hydrogenator under hydrogen (50 psi)
at nosphere for 90 mn. The reaction mxture was filtered through

di at omaceous earth and the filtraBXAMRLEMr at ed. The residue (0.18 g) 25
was dissolved in ethyl acetate (3 nL) and a sol ution of methanesul fonic
acid (0.19 nL, 2.0 Msp jon in ether) was added and stirred for 15 mn.
The precipitated solidslye filtered and dried_inta_vacuumoven to afford
the title conpound a€l"a IteNsolyd. np 168- : (CDC13) S 11.2
(s, 1H), 7.70 (s, 1H, 7.§0 (4, Jn= 1 .22- .10 (m 31-1), 7.04
(dd, J = 7.8, 1.6 Hz, 1H), 6.94(dd; ‘ H, 6.77 (d, J = 1.4
Hz, B0 1H), 3.69 (d, J = 11.1 Hz, 2H) 355337(nﬁ4|—@ 3.14-3.00 (m

4H), 2.83 (s, 8- 142, 8 IDicRRr YRR PBipk AR A - HPeAG A8 SLARRSRM-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin—~2—-one Methanesulfonic Acid

1.
3.
6.
J

11 OOOOO

To a Parr bottle containing platinum (IV) oxide (17 mg) was added methanol (20

mL) under an atmosphere of nitrogen. The mixture was shaken with hydrogen (40 psi) for

20 5 min to pre-reduce the catalyst. A solution of 8—{5~[4—(2,3—dichlorophenyl)piperazin—
1-yl]pent—1-enyl}-5,5—dimethyl-1,3,4,5—tetrahydrobenzo[d] [1,3]diazepin—2-one (0.17

g, 0.34 mmol) in methanol (100 mL) was added to the pre-reduced catalyst and the
reaction mixture was shaken for 2 h under hydrogen (50 psi). The mixture was filtered
through a pad of diatomaceous earth, concentrated and the residue was purified by silica

25  gel chromatography (eluant: 95:5 ethyl acetate/methanol) to afford the hydrogenated
product (0.15 g, 89%) as a colorless oil. The oil (0.15 g, 0.31 mmol) was dissolved in
EtOAc (5 mL) and treated with methanesulfonic acid (2 M in ether, 0.16 mL, 0.32 mmol).

After stirring for 10 min the resulting precipitate was collected by filtration, washed with

ether (4 x 10 ml), and dried in a vacuum oven at 55 °C overnight to give the title

30  compound as a white solid. mp 215-218 °C (re—crystallized from acetonitrile); "H NMR
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(t, J =7.4 H, 2H), 2.38 (t, J =7.0 Hz, 2H), 2.08 (t, J = 7.0 Hz, 2H),
1.98-1.90 (m 2H), 1.81-1.60 (m 2H), 1.52-1.30 (m 7H); MS (ESI) rn/z 488
[ C27H35CM 006+ 0bf5¢. EXAMPLE 71 5 Dopani ne D2 Recept or pBirnBioogocdsery: The
conmpounds produced as described in Exanples 1-70, above were each tested

in a Dopam ne D2 Receptor Binding Assay, as follows. [3H] Spi perone binding
to a men@MAO-gi)dphBairon 1H),dhe 10MO/RORI HellE, Wa3-7.Fatm.i B8, 624780280 | of

or 7.4 Hpi st g 4B D BB AR Ao ) et o~ e Ponbp et

conpoundgy, S4 3%@&@@@@ 9N9-RNG (RPAHPX3 OBLEIY (h 241Y AYEDAUNMVEIED),
i ncubat ed for” 120 mi nutes at room tenperature. Bound radioligand wa
§Mﬁ&‘h GF/ B

separ at e3308y(sr 2g), dl.64-+41t32a (oD, uhdérl. Z%ﬁncéﬂ),pl b dar @y MMSUGH

gl ass: fi per f €viously treated with 0.3% pol yet hyl enei m ne.
Radi gsactﬁ%’]flif ?ﬁe\ﬁg 'on the filter is deternined by liquid 15

scintillation spectrophotonetry. Specific binding was determ ned in the
presence of 1 nM hal operidol was 95%_ _See Table 1, below, for results
obt ai ned from each of the conpoundSXAMPLESS TABLE 1 EXAMPLE COVPOUND D2 Ki

(nM 2 2-[4- éf‘@'\@%@@‘%ﬁnl-]m,yfh %S%h?e@hﬁ-i-?,}ﬁ'é QY AybhenBplaztpin: 37

t et rahydr o- pyr
2-{4-[4- (e ®8Yi chl or o- phenyl ) - pi perazi n-1-yl ] -butoxy}- 5.48
5,6, 7 9- tetrahydr

> L4l 4. chr onirﬁ St o 5o B By bl A - {girahygrobsnzqlElerepiy -85y 1 | do

2, 3-b] % o ‘L;’mnol) in ethylene %lycol d1methy1 ether (20 mL) under argon was
{4[4 567 ‘Tet r ahydr o- napht haf én- 1-yl ) “pi perazi n-1- 2. 45

[
2-
yl ] - but oxqqedSEeﬁaﬁﬁ(mpI@nymhy@hmeMHadeQB(Q)}h@ Q. hL ool 6A slurry (E)-5-
[22[;1 (é] llgglg)g} :11?6 e%eﬁ)é) O?llica %1(':18 (JI 2¥1 2; 2? H(T) Cr)nﬁlx])l) ih e’thYlene g:Ilycole&lrrlffélmgrfi e )(Jil do
2-

b

2-

{4-[4- frﬁ%&mﬁl dnadd qo enZaat israixind follpiveebFzd D-M- s)éldtron3of4a@1ueous sodium
ut ox 7,9-tetrahydro-pyrido[ 2, 3-b] azepin-8-o0
1

4l 4 cabmato (b8haphit well-Jeildithg Fr)lxtyrep\é{a%maﬁﬁdltoﬁi]lux 1Aft5m%hyth? reaction
>, 6,7, 98%%8%03%%" QO&X&' rgn% [c%nce%tllat].edafr? p\}a@ug. 0%68 }esycﬂezgxgxgl &1%?(? 9W1th

PCT/ | B20
tetrahydrofuran (100 mL), stirred for 15 min and the solids filtered. The filtrate was

concentrated and the residue purified by silica gel column chromatography (eluant: 75:25
hexanes/ethyl acetate) to afford the title compound (68) as a gummy liquid. '"H NMR

20 (CDCls) 8 7.48 (s, 1H), 7.34 (d, J = 8.2 Hz, 1H), 7.13 (dd, J = 8.2, 1.4 Hz, 1H), 6.89 (d, J
= 1.2 Hz, 1H), 6.39 (d, J = 15.9 Hz, 1H), 6.36-6.10 (m, 1H), 3.58 (t, J = 6.5 Hz, 2H), 2.38
(g, J = 6.3 Hz, 4H), 2.11-1.92 (m, 4H),1.38 (s, 6H); MS (ESI) m/z 292 [C17Hz2CINO +
H]".

25 EXAMPLE 69

cl N/ﬁ

Cl N

N
H O

8—{5-[4-(2,3-Dichlorophenyl)-piperazin—1-yl]pent-1-enyl}-5,5-dimethyl-
1,3,4,5-tetrahydrobenzo[b]azepin—2—one
A procedure similar to the one described in Example 64 was used to produce 8—

30 { 5—[4—(2,3—Dichldrophenyl)—piperazin—1—yl]pent—1~enyl }-5,5-dimethyl-1,3,4,5-
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EXAMPLE COVPOUND D2 Ki (nM 9

2-{4-[4-(3, 4-D hydro-2H benzo[ b] [ 1, 4] di oxepi n-6-yl)- 2

pi per azi rwd-2géejroBasboxy } -5,6,7,9-tetrahydro-pyrido [2, gcThBzmwepionsd- one 10
8-{4-[4-(8-Oxo0-6,7,8,9-tetrahydro-5Hpyrido[2,3- 2.79

b] azepi n- 2- yl oxy) - butyI] pi perazin-1-yl }-naphthal ene-2 carbonitrile 11
2-{4- [4-t¢titahlyétdb§nl1202b]@x@nl—22p® 4s feltavesh ylir o stippgchesilitipngof 8-€5-ghloropent—1—

11 PR D N PO s B b S B ok S htpi- - one

tet rahy%étoﬁuﬂle Tt rmﬁymbqaa&pxgl@aﬂ@bp ?fp%razirﬂa hydrochlonde 1.1 g 4.1
2-{4-14-(2, | or o- phen glpera2|n but oxy} -

5.6, 7, 9m@pbammm4qd1¢egld o owicqueresé oM (1432, 103 mmol).
t2 eE f’ggs ’ Op% gt e{:}ugtuye éﬁ’l@&t@&lt{;‘ %ﬂ%{ )fOIb 8 & ﬁe g%dQO /r08n femperature and

aza enzocycl o

2-{4-[ 4-difuted, VVLtlBW'E&t'I’Eh@'dﬂ[&oﬂﬁ]ﬂ’iﬁsbwaeaxﬁa@dd)wmh piayhaietatd, and thelcombijedbut oxy
}-5,6,7,9-tetrahydro-1 trlaabe hept en- 8-one 17
2-[ 4- ( 4-SCRABFrERYCE: pl:epq'irbe& QU rrogiup) su fzﬁrl vegt getovgl 1 vacio followed by

tetr ahyd;{ugff%fﬂoﬁoit fhk Qﬁs?%li%e@flﬁﬁé’é: FQ@%}&'& e @0 céﬁl ound 852 whlte solid.. mp

2-{4-]4-Y uor o- na perazin-|-yl 1. but ox 2}
-5 6, Metmsawﬁ}mm @DCly) &ﬂaﬁ‘lb(@nioc?@l Hhe#ﬂ)eﬂslf& (snéH) 18522-7.12 (m,

ey PO b2 8 58 A T 6 Yala s Bibeptl bl ier Sy B,

2- {44 6.3 édtDyhyﬁar@ @ﬁﬂ%ems)[éﬂd»s{ dor4] ﬂlHﬁXz%@S (br@ BlH) -2.47 (, J 7.6 Hz, 2H),
pi perazin-|-y ut ox £ -tetrahydro- 1, -tri az
benzocy&%éplerﬁ%H@néH 1226(q,J 70Hz 2H), 2.08 (t, J 67HZ 2H) 171 (q, J=7.6

2 -
-5{2 [7491(1%&&‘[5 R%X(i%?lgmgtsrl a4z }A%lg cyé\F ah'lép en- SOoﬁe bgtzoxy }
8-{4-[4-(8-xo-6,7, 8, 9-tetrahydro- 5H—179tr|aza- 0.4

13 EXAMPLE 70

Cl N

cl r\(j ﬂ

8—{5—[4—(2,3—bichlorophenyl)piperazin—l—yl]pentyl}—S,S—dimethyl—l,3,4,5—

tetrahydrobenzo[b]azepin—2—one Methanesulfonic Acid

20 To a suspension of platinum (IV) oxide (60 mg) in methanol (70 mL) was added
8—{5-[4—(2,3—dichlorophenyl)-piperazin—1-yl]pent—1-enyl}-5,5-dimethyl-1,3,4,5~
tetrahydrobenzo[b]azepin—2—one (0.20 g, 0.41 mmol) and the mixture was shaken on a
Parr hydrogenator under hydrogen (50 psi) atmosphere for 90 min. The reaction mixture
was filtered through diatomaceous earth and the filtrate concentrated. The residue (0.13 g)

25  was dissolved in ethyl acetate (3 mL) and a solution of methanesulfonic acid (0.19 mL, 2.0
M solution in ether) was added and stirred for 15 min. The precipitated solids were
filtered and dried in a vacuum oven to afford the title compound as a white solid. mp 168—
170 °C; 'H NMR (CDCls) & 11.2 (s, 1H), 7.70 (s, 1H), 7.30 (d, J = 8.1 Hz, 1H), 7.22-7.10
(m, 3H), 7.04 (dd, J = 7.8, 1.6 Hz, 1H), 6.94 (dd, J = 8.1, 1.5 Hz, 1H), 6.77 (d, J = 1.4 Hz,

30  1H), 3.69 (d, J = 11.1 Hz, 2H), 3.55-3.37 (m, 4H), 3.14-3.00 (m, 4H), 2.83 (s, 3H), 2.61
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benzocycl ohept en- 2-yl oxy) - but yl ] - pi perazi n-1-yl } - napht hal ene-2-c¢
arbonitrile 23 2-{4-[4-(1-Methyl-2-0x0-1, 2, 3,4-tetrahydro-quinolin-8- 3

yl ) - pi perwoizne6loydsh- but oxy } -5,6,7,9-tetrahydro-1, 7, 9- PCT/IB2006/000900
triaza-benzocyclohepten 8 one 82 WO 2006/ 103559 PCT/1B2006/ 000900 EXAVPLE
COMPOUND D2 Ki (nM {4-[4- ((HZZbS Di chl or ophenyl ) plﬁseram n-1- ylzlbut oxy}-
2.45 3-felFRyl4H 32&1)52 %%ﬁtréhyw o2 P&](t 7 =17.8]Hz 250 e bPH=100 e, 218

8-{3-[4- (%13 I I
1,3, 4, 5- fiétraﬁbglla %ﬁgzo d BMHI?;?%[?aze 4%%%%35{:221\{% (IZI]
Di chl orophenyl )p| perazi n-1-yl ] but oxy} - 4 47 1, 3,4, 5-tetrahydrobenzo[ d]
[1, 3] di azepi n-2-one 30 8-{
4-[ 4- (2- Chl or 0- 4-f | uor o- 3- net hyl - @M‘fﬂpﬂperazin-l- 2 vyl]-butoxy}

-1,3,44, 5-tet -2 31
LS S Ppdmeprnstdiolphldnase - one 51

yl ] - but oxy} - 1TB¢ 4oBpowids phgdirced be desofitidd In ExBhplesat-dpi abdeovme edh tested

O B AR BB gl g 201 -1 25 545

8-{4- [ 4- (6- Et [PH)Spiyeiode mﬁdlu%)tom PR Ark r@HatlbﬂtM}CHéuﬁﬁzL cells was
1,3,4,5-tetrahydro-benz di azepi n- 2- one

8- {4-[ 4- ¢®ripd @pfr mp%/ﬁo- mMz yisH] lpéfeazpmtaxmr;g }00 M 8abilit osoM MgClp
-1, 3 3
(G o pE B G ﬁﬁ%‘?é[ uttichelenIE SRl iR RCoider of adgiton) thg tast

8-

5-t et r ahyanpeundnz@4 [ndl [?[H]iplpé’rohd afd eﬁppﬁaﬁnﬁfwy 85 ug protem were incubated for
8-{4-[ 4- -.Di chl or o- 4-f | uor o- pheny Id) plpera2|n I-yl]-
but

oxy} - gg% mingles at FooRy éﬁl@%@ﬁ%[ Hpund nadigligang ass heparafisd b3’7faP1d filtration
8- {4-[ 4- (Rar¥ed
o, (1 Laurchont il gyt Pyl ovapine o thds gy v v
8-{4-[ 4- Q?‘VFpobdeﬁrymmthal eRadieadtiyitpirpringdi o theyfilter & @&ermined by liquid
15  scintillation spectrophotometry.
Specific binding was determined in the presence of 1 mM haloperidol was 95%.

See Table 1, below, for results obtained from each of the compounds tested.

TABLE 1
EXAMPLE COMPOUND D, Ki
(M)

2 2-[4-(4-Naphthalen-1-yl-piperazin-1-yl)-butoxy]-5,6,7,9- 3.87
tetrahydro-pyrido[2,3-b]azepin-8-one

3 2-{4-[4-(2,3-dichloro-phenyl)-piperazin-1-yl]-butoxy}- 5.48
5,6,7,9-tetrahydro-pyrido[2,3-b]azepin-8-one

4 2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9- 2
tetrahydro-pyrido[2,3-b]azepin-8-one

5 2-{4-[4-(5,6,7,8-Tetrahydro-naphthalen-1-yl)-piperazin-1- 245
yl]-butoxy}-5,6,7,9-tetrahydro-pyrido[2,3-b]azepin-8-one

6 2-[4-(4-Indan-4-yl-piperazin-1-yl)-butoxy]-5,6,7,9- 1
tetrahydro-pyrido[2,3-b]azepin-8-one

7 2-{4-[4-(2,3-Dihydro-benzofuran-7-yl)-piperazin-1-yl]- 3.46
butoxy}-5,6,7,9-tetrahydro-pyrido[2,3-blazepin-8-one

8 2-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]- 1
butoxy}-5,6,7,9-tetrahydro-pyrido[2,3-blazepin-8-one
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but oxy}-1, 3, 4, 5-tetrahydro-benzo[d] [1,3] diazepin-2-one 39

8-[4-(4-Benzo[ 1, 2, 5]t hi adi azol

-4-yl -pi perazin-1-yl)- 2.60

but oxy] - Iw8,2d065t088br ahydr o- benzo [d] [ 1, 3] diazepi n-2- eae/18£)06/000900

8-{4-[4-(5-Fl uoro-napht hal en-1-yl)-pi perazin-1-yl]-

-1.3 4 5-tetr

11. 4

nh\/rlrn hpn7nfrﬂ [ 1 31di n7¢=n| n-2-one_ 4]

={

but oxy}
3-[4-(2
-1,3,4,

| MetBRAYRLE |

5-t et rahydro-

olin-8-yl)-pi per?ﬂW@W
benzo[d] [ 1, 3]d|azep|n

1.04 propox

D, Ki
v} (n21v1)

8-{4-[4
4, 5 -
8-[3-(4
t et rahy

—8=Fi 0= 174
t et r ahydr o- be
- Napht hal en-1
dr o- benzo[ d] [

one 42
éﬁ £ep 5655)- °

7L %r- E‘o'% %61}
PR

i 15

n20ne

83 V\D 2006/ 103559 PC

OXy 1 =

. P4
T/ 1 B2006/

DO0900

EXAMPL

8-{3-[4
}-1,3, 4,

8-[4- (4

COVPOUND D2
(7-Fl uor o-ng
5-tetrahydro
- | sochr oman- §

B zggﬂn@ir oi% ﬂtgl]«?;ﬁe?ﬁuﬁlljy‘l

gl O%'nliphtﬁalé‘lf’e 2.pr

léég FM3- oﬁk% 7.8,9-tetrahydro-5H-pyrido[2,3-
-yl -piperazin-1-vyl)-butoxy]-1,3,4,5- 6.1

2.79
DPOXY

7l

t et rahy

3-[4-(2,

dr o- benko[ d]

3-Di chl or oph
I methyl -1, 3,4
2. .3-Di chl on

24 Bj4d{1avlethyh2 2x0fle2,3 3-t8trghydro-quinolin-8-

gilypip@apiariagil-butbxy } 15;6, BS-tetpahg@<yyrido[2,3-
bﬁrazbglhtgib,y@r obenzo [b] azepi n-2-one 54

nnhpn\Ll \nl per azin-1-vll-butoxvl-_24 §5

18.9

thyl -1,8 4, 5-
, 3-Di chI oropr

Lelér Gripdaotehpperasin- yOh ol e 785 8- {
éﬁ;dh)'émplai’,tanazaibqrﬂzpcycmemenﬁemw| oxy

0.59

metthyt 34
L (2, 3- Fehror

t et rahydr ober

A TR I

3- dilmet

~—

et hyl -8t 4- (40
ahydro-b enzd

pp(atmqimmémlﬂyt pipefkaZ 1 -¥hlmitdxyi-5%,7,0ut
) tdtehh BrJe ! ;7 9-thiafH-b&& 88l pRAS-

-napht hal’en- 1- vl - ni nera7|n-l-v )- 9 .38

bxy] -11,

P

0T U1 WO 01
w~—o N

1,3, 4l6-t et
- (2, 3-Di chl or

hyl - 8- [ 3- (4
| -

-t et rahydr o- K

rQa{fgrEﬁ“&Q)éﬁzjfﬁtl[ab}’drpﬂna@]lthd]ﬁajeﬂbﬂlmr&zﬁé16
odlptheonyt })-5,6i7etetrahyidrd-1yl, 3-iazhoxy} - 6. 48
érraichtlabgpemE-dnone

141

[\

17

2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-
tetrahydro-1,7,9-triaza-benzocyclohepten-8-one

18

2-{4-]4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-
butoxy}-5,6,7,9-tetrahydro-1,7,9-triaza-
benzocyclohepten-8-one

1.79

19

2-{4-[4-(2,3-Dihydro-benzofuran-7-yl)-piperazin-1-yl]-
butoxy}-5,6,7,9-tetrahydro-1,7,9-triaza-
benzocyclohepten-8-one

0.4

20

2-{4-[4-(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-6-yl)-
piperazin-1-ylj-butoxy}-5,6,7.9-tetrahydro-1,7,9-triaza-
benzocyclohepten-8-one

21

2-{4-[4-(7-Methoxy-naphthalen-1-yl)-piperazin-1-yl]-
butoxy}-5,6,7,9-tetrahydro-1,7,9-triaza-
benzocyclohepten-8-one

0.4

22

8-{4-[4-(8-Ox0-6,7,8,9-tetrahydro-5H-1,7,9-triaza-
benzocyclohepten-2-yloxy)-butyl]-piperazin-1-yl }-
naphthalene-2-carbonitrile

04

23

| 2-{4-[4-(1-Methyl-2-0x0-1,2,3,4-tetrahydro-quinolin-8-

yl)-piperazin-1-yl}-butoxy}-5,6,7,9-tetrahydro-1,7,9-
triaza-benzocyclohepten-8-one
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64 8-{5-[4-(2, 3-Di chl oro-phenyl) - pi perazin-1-yl]-pent-1- 9.49
enyl }-1, 3, 4, 5-tetrahydro-benzo[d][1, 3] di azepi n-2-one 65
8- { 5- [ 4- (Ro30dd/bdsor o- phenyl ) - pi perazi n-1-yl ] -phntyl } - #c4/dB2006/000900
1,3,4,5- tetrahydro benzo[d] [1, 3]diazepin-2-one 67 8-{

N r-hl roVaatal.

nn\ll Ypninerazin-1-vlilpnentv] l1- 25

5-[4- (23 -
5, [5-di net h;/jllaX AMPLE 4 ot rghydro benzdj@mquDS] di azepi n 2- one DsKi 8} {
5-[4- (2} 3-Di chl orophenyl ) - pi pera2| n- 1- yI]pent-I- 70. 9 enyI r (aM)
L 042 50 ot or ophlan q@” @”ﬂ.&"ﬁg ﬁﬂ%r}}* T T L AT
-] 4- -Dic
5, 5-di net hyl -1, 3, 4, E-t hydé g%e Sh{ Mé’] ﬁ%ep}i}‘lz"of t he conppunds
tested | n this assay %s described above exhl bited Ki val ues| |ess than0|80f
nM 84 WD 2006281035538 PCTAL B2N0RFNSBR5y] glp‘ék%l- —1 A gogpound o
formulal 1 R3 R4 RS KRG 3 RB_Rfahylirbbens df ]d1 BRI RL0 01 5 or a
phar macleutically acgeptable salt thereof e| n IS a group sel ectped
fromfofmul a (3 f8cn{4TL[I4a(2(3—chh1@®Pmyl)P@egiZFﬂ-1$ﬂ]but0>iy}—V R13.47
1,3,4,5~tetrahydrobenzo[d][1,3]diazepin—2-one
30 8-{4-[4-(2-Chloro-4-fluoro-3-methyl-phenyl)-piperazin-1- 2
yl]-butoxy}-1,3,4,5-tetrahydro-benzo[d][ 1 ,3]diazepin-2-
one
31 8-{4-[4-(2-Chloro-4-fluoro-5-methyl-phenyl)-piperazin-1- 6
yl]-butoxy}-1,3,4,5-tetrahydro-benzo[d][ 1 ,3]diazepin-2-
one
32 8-[4-(4-Naphthalen-1-yl-piperazin-1-yl)-butoxy]-1,3,4,5- 345
tetrahydro-benzo[d][1,3]diazepin-2-one
33 8-{4-[4-(6-Ethyl-pyridin-2-yl)-piperazin-1-yl]-butoxy}- 2.83
1,3,4,5—tetrahydro-benzo[d][1,3]diazepin—2—one
34 8-{4-[4-(6-Isopropyl-pyridin-2-yl)-piperazin-1-yl]- 2.68
butoxy}-1,3,4,5-tetrahydro-benzo[d][1 ,3]diazepin-2-one
35 8-{4-[4-(2—Chloro—4-ﬂuoro—phenyl)-piperazin—1—y1]— 3
butoxy}-1,3,4,5-tetrahydro-benzo[d][1,3]diazepin-2-one
36 8-{4—[4—(2,3-Dichloro-4-ﬂuoro—phenyl)—piperazin-1-y1]- 3
butoxy}-1,3,4,5-tetrahydro-benzo[d][1 ,3]diazepin-2-one
37 8-{4-[4-(6-Cyclopropyl-pyridin-2-yl)-piperazin-1-yl]- 1.81
butoxy}-1,3,4,5-tetrahydro-benzo[d][1,3] diazepin-2-one
38 8-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]- 2.22
butoxy}-1,3,4,5-tetrahydro-benzo[d][1,3] diazepin-2-one
39 8-[4-(4-Benzo[1,2,5]thiadiazol-4-yl-piperazin-1-yl)- 2.60
butoxy]-1,3,4,5-tetrahydro-benzo[d][ 1 ,3]diazepin-2-one
40 8-{4-[4-(5-Fluoro-naphthalen-1-yl)-piperazin-1-yl]- 114
butoxy}-1,3,4,5-tetrahydro-benzo[d][ 1 ,3]diazepin-2-one
41 8-{3-[4-(2-Methoxy-quinolin-8-yl)-piperazin-1-yl]- 1.04
propoxy}-1,3,4,5—tetrahydro-benzo[d][1,3]diazepin-2—one
42 8-{4-[4-(8-Fluoro-naphthalen-1-yl)-piperazin-1-yl}- 232
butoxy}-1,3,4,5-tetrahydro-benzo[d][1 ,3]diazepin-2-one
43 8-[3-(4-Naphthalen-1-yl-piperazin-1-yl)-propoxy]-1,3,4,5- 3.24
tetrahydro-benzo[d][1,3]diazepin-2-one
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R11 R13 or &A R17 R16 10 (i) (ii)
- (CH2) nD-,

or -(CH2)

and wherein: Ais -(CH2
MH-, wherein mis an integer from3 to

) MCH2-,

5, wherein two

of the cawbanoeatosss® of - (CH2)nCH2- are optionally |inkeschusmosombbe 15
bond, and wherei n one or two of the carbon or nitrogen atoms of
- (CH2) (CE O and—-(CH2)nNH-_can be substituted, optionally and
independent%A‘l\ﬁm a methyl or et hﬂONBQ@\TN C, or CH, provi dedKi hat
when D |s N, each carbon atom attached toDis attached througl*(nM)S| ngl e
bond; 20 J andgK ar T ednrom i afd and Z
are i ndependently sefpggi9 ?Té%}gﬁ Téi}f§9f% @%ﬁlhl pendentl;‘f’ﬁ1 C, or
CH, 85/ WD 2006/ 1035 | BIAE I 4 {aZeRn- a‘t”t?r ated or
unsaturpted 5-4%- or| 8/H4-(elbeirefat3rRepEeais-1L1NButdRGLER B FaNE, Tv1pr|three
of the parbon atons |Qbtrayas- Mzbﬂﬂ%l FtRzAh-2503R" ed wth the 6- menbered
ary| ri g of gr-oup (||\ can_he renl aced nntlnnallv and i ndependently by a
nitrogeh, oxygeh or |Suil3df—-@bRicHorphery)pinserzRB-lay-i ndependlent | $5sel ect ed
from hydr ogen, hal o,| PegRasy —h§dhiorihyl-1(321,5€4) al kyl, and (Cl{C4) al koky,
wher ei n| t he al kyl rn:lt@:raheydrobﬁnzdﬁb]az&pjn—aﬁnml kyI or (Cl C4) al koxy are
straight—vr—bf?lcucc ptona tHtuted-w-th+romone {0
three f] uoro atons erg{I %T’ Fé‘goﬂ?b FP?FH Zé‘h‘ﬂst’]ijttll{t‘é?ﬂ’}w th an?4ni po or
hydroxy| substi t uent|,>-prasE¥ale At Wtéﬁdr@?wow apin3-@f¥sent and whep Y is
N, R2 is absengs 10 I%éL 55a. Q&DI&MOO Iare Tidependentty Sgtert ed
from hydrogen, fl uor %e’{ ( 03931¢ ; Bﬁfn?ﬁ%ky (C1-4) al koxsiz},'4 wnerein
the al kiyl noieties Ctt:li %a 1 O’né (Cl C4) al koxy are straight or
branched; provided tha en sJ p cannot be fluoro or|hydroxy,|and
when Zjis N, RVis ctM{L@mnldﬂomm@m)@mwzmqequmt@@}Lr om hydnoge,
(C1-c4)| al kyl, and (Gtsmhetaylk@;sws-tax@m/aﬂibehib[b]lagepauwbnml eties of fhe
( Cl- C4) atap ngr (V CA alkoxy are strai branched R11, R12, 3,
R14, and RIS ate inc P&F@?Fbvzg%ﬁ%eﬂﬁahﬁl%ht%;»mewéhl “Yhal o, | - (=003
(Cl-C4)| al kyl, and (dbvtcesa)-la) Mrahwr@rbenm{d][éﬁwl@z@pm Moseei h the al kil
[“ﬁ;e;'r ef ang ;6;(?| f) ;, '4&&1311%&5%1‘-8-[3-‘(4L-né§tftha‘téﬂ‘-i’-’§¥-plp%ra%1n-HyDE” S —grqups—pnd
y y ¥ propoxy]-1,3,4,5-tetrahydro-benzo[d][1,3]diazepin-2-one
62 8-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-butoxy}- 6.48
1,3,4,5-tetrahydro-benzo[b]azepin-2-one
64 8-{5-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-pent-1- 9.49
enyl}-1,3,4,5-tetrahydro-benzo[d][1,3]diazepin-2-one
65 8-{5—[4-(2,3—Dichloro-phenyl)—piperazin—l-yl]-pentyl}— 4.47
1,3,4,5-tetrahydro-benzo[d][1,3]diazepin-2-one
67 8—{5-[4—(2,3-Dichlorophenyl)piperazin—1—yl]pentyl } - 25
5,5-dimethyl-1,3,4,5~tetrahydro—benzo[d][ 1 ,3]diazepin—
2—one
69 8—{5~[4—(2,3-Dichlorophenyl)-piperazin—-1—yl]pent—1— 70.9
enyl}-5,5-dimethyl-1,3,4,5—tetrahydrobenzo[5] azepin—
2—one
70 8—{5~[4—(2,3-Dichlorophenyl)piperazin—1—yl]pentyl } - 56.5
5,5—dimethy1—1,3,4,5-—tetrahydrobenzo[b]azepin—2—-one
All of the compounds tested in this assay, as described above exhibited Ki values
less than 80 nM.
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noi eti es can be optionally substituted wwth fromone to three fluoro atons
and can also be 20 optionally substituted with an am no or hydroxy
substi t uewbd;2o0RG330d R17 are i ndependently sel ected frowrchgszoogemsochal o,
cyano, oxo, hydroxy, -C(=0) CH3, (Cl-CA) al kyl, and (Cl1-C4) al koxy, wherein
the al kyl noieties of the (C1-C4) alk (C1-A4) al koxy, and -C(=0 CH3
groups can be optionally substltuteQLﬁ fromone to three fluoro atons
and can @lesqqike optionally substituted with an am no or hydroxy 25
substituent. 2 The compound or salt according to claim1l, wherein Rl, R2,
R3, R4, R5, RécompoulRBoffommulal9d are each independent!ly hydrogen, fluoro, or
((C1- C4) al kyl; provided that when Qis Rl is_.absent, when Yis N R2

i s absent, when Z is N, R8 cannot be fluojyo orR roR‘“‘y,7 30 and when Z is
N, RO is absent. 3. The conpound opssalt Baim 2, wherein Ais
-(CHR2)mCH2- or - (CH2) D and mis an, rom3\to 5.,86 WO

2006/ 103559 PCT/ |1 B2006/ jm%ording to claim
3, wherein Dis N_ 5. ‘o~elgi m 4, wherein Q
is N 5 6. The cofpot aim5,/wherein Gis a group
of formula (i), V is re i ndependently

sel ected fromthe group i sting of ha| et pyl, yl, isopropyl, and
cycl opropyl. 7. The compound or salt accoﬁHlng u@ocla|n15 wherein Gis a
group of formula (ii), J 10 and K are each Cor CH, ring AAis an

unsat urated 6- nenbered carbocyclic ring, and Rl6 and R17 are

i ndependent|y sel ected fromthe roup consisting of H F, nethyl, CN, and
net héxy. 8. The conpound or salt according to claim1, selected from the
group consisting,of: 15

2-[ 4- (4- Naphthal;maﬂﬁaOﬁht-l@H@'eaw@tafblé-saYﬂtheﬂ@b'ﬂi @h¥lei®, 6, 7, 9-tetrahydro-pyrido[ 2
, 3' - b] azepi n- 8- one; 2, 3-di chl oro- phenyl) plpera2|n 1-yl]-but oxy
} -5,6,7,0- t%fsr%l%SQBPéele‘ﬁW fr%l Ifﬂgnulaiﬁ]or foreplandn

2-[ 4- (4- Chroman- 8-yl - pi perazi n- 1-yl ) - but oxy] - 5, 6 7, 9 tetrahydro-pyrldo
[2,3- 20 b]azepin-8-0ne; 2- { 4- [4-(5,6,7,

8- Tet r ahydr o- naphﬂﬂ | en-1-yl) - pi perazin- 1- yI] -ﬁﬁ\sfy -5,6, 7, 9-

t et rahydro-pyrido [ & B azepi n- 8- one; )
2- [ 4- (4-1 ndan- 4-yl -[pi per a n- 1-yl)-butoxy]-5,6,7 e£J§n¥¢ﬂé-pyrido[2,3-b]
|

azepi n- 8-one;, R11—1I— or
\)\’er

10 (i (ii)

R17

and wherein:
A is -(CH2)nCHa-, ~(CH2),O-, or -(CH,),,NH-, wherein m is an integer from 3 to
5, wherein two of the carbon atoms of ~-(CH2)nCH;- are optionally linked by a double
15 bond, and wherein one or two of the carbon or nitrogen atoms of -(CHj),CHs-,
~(CH2)nO-, and -(CH),NH- can be substituted, optionally and independently, with a
methyl or ethyl,;
D is N, C, or CH, provided that when D is N, each carbon atom attached to D is
attached through a single bond;
20 J and K are independently selected from N, CH, and C;
Q. Y, and Z are independently selected from N or C;
V and W are independently N, C, or CH;
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25 2-{4-[4-(2, 3- D hydro-benzof uran-7-yl) - pi perazi n-1-yl ] - but oxy}-5, 6, 7, 9-
tetrahydro-pyrido [2, 3-b] azepin-8-one; 2- {
4-[4-(7-RWO0D@ﬁm&ﬁhthalen-l-yl)-piperazin-1-y|] - but oxy PET/IB2006/000900
-5,6,7,9-tetrahydro- pyrido [2, 3-b] azepin- 86onF) 2- { 4- 1yl] - but
4- 34 D hydr.o- 2H- henzo [ b 4] di oxepin pi perazin-1-y - but oxy
% -(30 5, 6, % 90§ 34 dhd Py ['“ [%Pésa@r@}eéz p§n08¥7 raemigered carbocyclic' ring
4-[ 4- (8- QXefh dhe o BP%Hr@é‘b{fiﬂhe <RBoR M HOb §g leagphl- r?ot ¥hREY b 4hy bl -

>
pi perazin-1-yl } -naphthal ene-2-carbonitri
4- [ 4- ( 1- wembyted 2ryixong 0f, Boup (iet cahbqu&lmdnopmamaﬂywn)l intgmndsitly; byyd ] - 87

t et rahydro-pyrido[ 2, 3-b
WO 2006/ lQﬁgéngoﬁngén'o%Q ura(300900 but oxy}-5, 6, 7, 9-tetrahy py [ ]
azepin- 820

2-[4-5 4-1 ndanr4-RA ami Réraeez indtegendent P SSICotYd fonP hydrBgde Haf)%Yatys, drylroty!l 11 aza-

benzocyclohepten 8-on

4-[ 4- (2, Eaonllon @ngr{@mﬂo aléxp@ervsmr@n they dlkylowpiskiyy obthe (C;-C) gkyladry@ho- 1, 7, 9
- Lar (a SEAERGTEYSHANAPLE Beichlang can b, cprignllvespsinisd uith SRPUPRS 10 7, -t 1

i aza- beﬂhmcﬂnémhﬁpine I’Hnﬂ- @lihEaISB -te optionally substituted w1th an amino or h dr y
4-14-(5,6 Tet r ahydr o- napht hal en-1-y 3’ perazin-1-yl]-butoxy}-5,6,7,9-

tetr ahydsr“t'?StitthQPrPP’idﬁé thap arhem 16 N fre pi @ﬁﬁ@-?@ﬁé’v’henlﬁf)ls N, R%is absent; _
o over R R RDREAZUA R M) Uiy seced ol THRERES udw? ' 11 22

- benzocycl ohépt én- 8- one; *
4-(7- de@ty@(@@ﬁ@tdhls;ﬂeand](@-l()@ p)likpley,a\?het’elﬂ.thbl dlleyd uticdexies of e, (C, €4 elkyphydr o-
9- tr|

-
’ [74 (2,%- }@S“%"ﬁ% %a&&hm?brwéﬁes‘ Iﬁf@?”éifii that When Zgg NoRy cpnnag bg flrom. 15
t
%

etrahyds Ero& Oadd WRARZ RENZRTMGHAREPt en- 8-one;  2-{
ro- 2H benzo[b] [ 1, 4]di oxepi n-6-yl)-pi perazi n-1-yl ] - but oxy}-

4-(3, 4-
, 7,( 9-tetr a%yd%* andppendgntly |selzete@ém@ydﬂoghe A0 GB atktyl; and2(C{C g -alkoxy,

o Sy QEBR B B0 Sk o B ARE Y (- 80 By 38 whjeit o bunhecs
4- (8- Oxo- R'7, &19 Ré"t Rty diid F8H-ake in@epehidehils- REAAL YOhP HSRERBA, 2nibOXY) -
utyl]-piperazin napht hal ene- 2-carbonifrile; 2-{

-1

-[

E4 ( 1-TEPHyhla, éCnSE@ ailgé A Crdia) éﬁyw,@rﬂuﬂnﬂoﬁrﬂ@x&\yheﬁe@lt}tzﬂaalkéll momuys ]
pt e on

Y B B G Bt Bl OB RS BLEIPIf 25Ro

moieties can be optionally substituted with from one to three fluoro atoms and can also be

-bCT-hCT-b@'_‘U'I-b"’-hI—‘-bQJ

20  optionally substituted with an amino or hydroxy substituent;
R'® and R' are independently selected from hydrogen, halo, cyano, oxo, hydroxy,
-C(=0)CHs, (Ci-Cy) alkyl, and (C;-Cy) alkoxy, wherein the alkyl moieties of the (C1-Cy)
alkyl, (C;-Cy) alkoxy, and -C(=O)CHj3 groups can be optionally substituted with from one
to three fluoro atoms and can also be optionally substituted with an amino or hydroxy

25  substituent.

2 The compound or salt according to claim 1, wherein Rl, R2, R3, R4, RS, R6, R7, R8,

and R’ are each independently hydrogen, fluoro, or ((C;-Cy) alkyl; provided that when Qis

N, R!is absent, when Y is N, R?is absent, when Z is N, R® cannot be fluoro or hydroxy,
30  and when Zis N, R is absent.

3. The compound or salt according toclaim 2, wherein A is -(CHy)mCH- or

-(CH3),O- and m is an integer from 3 to 5.
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25 tetrahydro-benzo[d] [1, 3]diazepin-2-one; 8-{3-[4-(2,3

Di chl or ophenyl ) pi perazi n-1-yl ] propoxy}-1, 3,4,5- tetrahydrobenzo [d] [1 , 3]
di azepi n-weoane;108s55p4- [ 4- (2, 3 Di chl or ophenyl ) pi per azi n- 1pgirjiBrovesgopecl, 3, 4, 5-
tetrahydrobenzo [d] [ 1, 3] diazepin-2-one; 30

8-{4-[4-(2-Chl oro-4- quoro 3-net hyl - phenyl ) - pi perazin-1-yl]-butoxy}-1,3,4,5
- tetr ah%dr o- Beegompquidior 3318 pecpeding toxclgime3, whefein D is N.

4-[ 4- (2- Chl or 0- 4-f | uor o- 5- net hyl - phenyl ) - pi perazi n-1-yl]-butoxy }-1, 3, 4, 5-
t etrahydro-benzo[d] [1, 3]di azepi n-2-one; 88 WD 2006/ 103559

PCT/ 1 B2066/ 00088 08ompound or salt according to claim 4, wherein Q is N.

8-[ 4- (4- Napht hal en- 1-yl - pi perazi n- 1-yl) - but oxy] -1, 3, 4, 5-t et rahydr o-
benzo[ d] [ 1, 3] di azepi n-2-one; 8-{

4-1 4-£ 6- Et hyl | | -
be[nzoﬁ[ & ﬁ% Iﬂggggp&l%afsznab&%agwcﬁnﬂ 5] oM@ ks & ortnd of THALNIRRY,RF O

8- { 4- [ 4- {s6C Ios 6BF, apyt IR pyR 7, clind R yite) inpépme detiyrselbeted | frdm thexathuf c@nsiktifie et r ahyd

ro- benz dj.a n- 2-on

114 (o Bhibomatl D A Ryt EbaY n- 1-y1 ] - but oxy
}-1,3,4,5-tetrahydro- benzo[d][1, 3] di azepi n-2-one; 8-{

4- [4 (2,3-Dichloro-4-fl uoro-phenyl)-pi perazin-1-yl]-butoxy }-1,3,4,5- 10
t et r ahydfo- bedhe F@l}lp?ur@ @]sallit acz@pﬁhng 20 dnlen 5gwhdrein G 1s a group of formula (i), J

1L 316, S HE KR, S ¢ BYEHO R A b RaL AR e sndiphereg bibdeybtic ing, and R'

4-14-(7- Eﬂanﬁbm@aﬁhéﬂmﬂ@m}ylsewcﬂedpﬂrmrm@ igfoulp- ddnbistinld 6K W, FL stk pENetah@hy dr o-
benzo[ d] [ 1, 3] di azepi n-2-one; 15

8-{4-[4- F@ﬂPX3~benzoth|ad|azol 4-yl) pi perazin-1-yl ] butoxy}-1, 3, 4, 5-tetrahyd
ro-2H 1, 3- benzodi azepi n-2-one; 8- {
4-[4-(5-FIuoro-naphthalen-l-yl)-piperazin-l-yl]-butoxy} -

1, 3, 4, 5- 8et r afihe Bmfnpd)mldm[sdl} attcbr(ﬂ]lg'tcﬁdam h-s2leoted froBa the gdeup consisting of:

tAf% f%h/ifj:—] gxy gﬂggﬁ\i@@Fﬁﬂaﬁ SY]dPl er azi nzl_) @Hg)xy£5 6{7 8—tetr ¥1yc}1ro—plyndg 243- >
4-

[
4 (8- blepiR-g0@rht hal en- 1-yl ) - pi perazi n-1-yl ] - but oxy
}-1,3,4,5-tetrahydro- benzo[d][1, 3]di azepi n-2-one; 8- [3

- (4- Napht hal e@-{#- [y#@ﬁ giehlara- phenymgipqyazipdxxl]—bum?(y}%ﬁ;ﬁ,7594t®tahadh}bdr 0-
benzo[ d] &) g’cl[g S%ﬁe epm O%Qe
2-[4-(4-Chroman-8-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-
20  blazepin-8-one;
2-{4-[4-(5,6,7,8-Tetrahydro-naphthalen- 1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-pyrido[2,3-b]azepin-8-one;
2-[4-(4-Indan-4-yl-piperazin-1-yl)-butoxy]-5,6,7,9-tetrahydro-pyrido[2,3-blazepin-
8-one;
25 2-{4-[4-(2,3-Dihydro-benzofuran-7-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
tetrahydro-pyrido[2,3-b]azepin-8-one;
2-{4-[4-(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-tetrahydro-
pyrido[2,3-b]azepin-8-one;
2-{4-[4-(3,4-Dihydro-2H-benzo[b][1,4]dioxepin-6-yl)-piperazin-1-yl]-butoxy}-
30  5,6,7,9-tetrahydro-pyrido[2,3-b]azepin-8-one;
8-{4-[4-(8-Ox0-6,7,8,9-tetrahydro-5H-pyrido[2,3-b]azepin-2-yloxy)-butyl]-
piperazin-1-yl }-naphthalene-2-carbonitrile;

2-{4-[4-(1-Methyl-2-o0x0-1,2,3,4-tetrahydro-quinolin-8-yl)-piperazin-1-yl]-
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25

8-{3-[4-(7-Fluoro-napht hal en-1-yl)-pi perazin-1-yl]-propoxy}-1, 3,4, 5-tetrahy
dr o- benzwbdpictioddsdi azepi n- 2- one; 8- PCT/IB2006/000900

[ 4- (4-1sochroman- 8-yl - pi perazin-1-yl)-butoxy] -1,3,4, 5-tetrahydro-

benzo[d] [ 1, 3] di in-2-one; 8- _ _

3-[ 4- E 2? %uw%h?%?ﬁ%mﬁy fﬁrpaélﬂal{z'%a%bbz?ﬁl]l:f?p‘?%oxy }-5,5-di methyl -1, 3, 4, 5- 30
t et r ahydr oben LAyR5i8887inSr-inNdut 4267 9. -1.7.9triaza-

3-Dic hl>/or ophe%ﬁ%?%?%%?afyﬁglﬁ%l}nf%g? ;Bilyo%}yi § j657-’% it?%reagjﬁgﬁo- 117,§tﬂa%a

t et r ahy db&zesyadolepiensi-eipi; n- 2|—one; 8-|{ 5_}[,4_5(2’3 i1 345 8 VO

Di chl or ophen i zin:1- - pent.yl oxy} - - di -1,3,4, 5-

2006/ 103559 )Iégll T[%'%ge‘;’%’éé%@ke % 'QI\BIW@?\;%%];;’B'I{XB “55%87‘3?#@36%},7’9-
8-{4-94- (r&zabal&bﬁﬁblﬁﬁyﬂﬁlﬂ&bh@,i perazi n-1-yl ] but oxy}-3, 3-di net hyl -1, 3, 4, 5-

t et rahydrobenzaq [ azepi n-2-one; _

4, 4- Di met hy| - &l#-44-Nephhplentaylariparagin-loylhbniexiyhs.6,39-jettabydmyl], 7,9-t8374; 5- t et r ah

dro- 5 ' i n-2-one;
Z, Q?Di ne?%%ﬁ%ﬁj%hfb%ﬂggﬁg%eﬁfﬁg: gn- 1?yl - pi perazi n-1-yl)-propoxy]-1,3,4,5-tetra
hydr o- benzo[ 2{{#143} 0| 7e&&pirihydrengihtildn-1-yl)-piperazin-1-yl]-butoxy}-5,6,7,9-
4-[4-(2, 3-D chl oro- phenyl ) - pi perazi n-1-yl ]-butoxy }-1, 3, 4, g-tetrahydro-
benzo| bj fg}t@a CEQ-QJO%—Q‘,iaZQ ehzocyclohepten-8-one;
5o 4 (2, 2 Dreld endphieay| bk AGL P4 ko ls 7 Bliedarfad L 7. dhad 5 L ot ahvd
ro- z , -9 -
5-14-( (21 @@bm!lmeptep%glw;) - pi perazin-1-yl]-pentyl }-1,3,4,5-tetrahydro-
b 1,3 -2-one;, 8- . .
S?FE?E 2? % Di ]c%l{%ﬁ%glﬂg Hﬁﬂ@'ﬁ‘?ﬂ&&%&?ﬂzyﬁ'mﬁ%ﬁWll}‘lu@,@icﬁa%ﬁﬁ?qrahyﬂgz-4, 5- 15

t et r ahydr,0.90eRZ0béHzol yolcHegiedzeedidi- 2- one; 8- { _
5-14-(2, 3-Di chl orophe%l )-pi perazin-1-yl]pent-l-enyl }-5 ,5-dinethyl-
1, 3, 4, 5- t et r afnf Al 123 Zdhydp-benepfiuransl-gheipedadin-1-yl]-butoxy}-5,6,7,9-

S-[ 44 Z,Qﬁ%}g@&gr —H'?a%-lb%gzi@%lﬁléép%%é%u: pentyl }-5,5-dinmethyl-1,3,4,5-

tetrahydro o0 [B] "azepin- A phar maceutical conposition

conpri sing: (2)444cdADitindtoaIToERHIMG [ 1,9]did:@pLA-y1) YipRaRRALYIREABLI Ral | Y
accept ab g salt thereof, . that is effective in Eyrea%lng sdai d di sorder or
condi ti o$1 Tanigtrakydra-Iohortriazadenzacyrlofeniec8wmnabl e carri er .

2-{4-[4-(7-Methoxy-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-5,6,7 ,9-tetrahydro-
1,7,9-triaza-benzocyclohepten-8-one;
20 8-{4-[4-(8-Ox0-6,7,8,9-tetrahydro-5H-1,7,9-tri aza-benzocyclohepten-2-yloxy)-
butyl]-piperazin-1-yl }-naphthalene-2-carbonitrile;
2-{4-[4-(1-Methyl-2-ox0-1,2,3,4-tetrahydro-quinolin-8-yl)-piperazin-1-yl]-
butoxy}-5,6,7,9-tetrahydro-1,7,9-triaz a-benzocyclohepten-8-one;
8—{4~[4—(2,3-Dichlorophenyl)piperazin—1-yl]butoxy}-3-methyl-1,3,4,5—
25  tetrahydro-benzo[d][1,3]diazepin-2—one;
8—{3-[4—(2,3-Dichlorophenyl)piperazin—1-yl]propoxy}-1,3,4,5—
tetrahydrobenzo[d][1,3]diazepin—2—one;
8—{4-[4~(2,3-Dichlorophenyl)piperazin—1-yl]butoxy}-1,3,4,5~
tetrahydrobenzo[d][1,3]diazepin—2—one;
30 8-{4-[4-(2-Chloro-4-fluoro-3-methyl-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin-2-one;
8-{4-[4-(2-Chloro-4-fluoro-5-methyl-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-
tetrahydro-benzo[d][1,3]diazepin-2-one;
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25 10. A nethod for treating a disorder or condition in an anmanal,
conprising admnistering to the manmal in need of such treatnent an

ef fecti vewarmento3sh a conmpound according to claiml, owrcaipiasomeeutically
acceptabl e salt thereof, wherein the disorder or condition is selected
from single egisodic or recurrent major_depressive disorders, dysthym c 30

di sorders, depriégddiNaphthalenolsylspiperazinduylortoxykpsekSiasishydet anchol i c
depr essi gg, i el ssi on; bipolar disorder; cyclothym c disorder;
conduct d??@?ﬁ???gg%??ﬂ§$?§% behavi or disorder; attention deficit

hyper acti vi t y8didddr(@dithylbshiaiti-d+ya)-pigeratins ballbasoxgsdB4, Attachhwtiicdd  nent al
retardatjon, 58 ti ati c .di_sorder, and conduct disorder; anxiety disorders;
bor der | i R&%° PESRIA-P0%B59 PCT/ | B2006/ 000900 personal i ty di sor der;

rder | i S oL el T d
schi zophr eni agauq4QbeprOsH HIRkINC2- 9)SRpERSR la??bhtrohygg’ﬁgﬁr_s; }r%gtil/.rg@n

ammestic_and other cogniti've or nedrodegenerative ment
di sor der BenzoliijElk3Idisgepis-2-anet r a- pyr ami dal novenent di sorders; cheni cal

dependenci es it,,ons, . behavi oral addi ctions; an cul ar. dj sorders. 5
11. The net hogp{g‘é@g(g'cg?}ﬂ%mf%ﬂB?Ié?fﬁeﬁgl,S'PW‘?@ang?' 'ybﬁgutﬁ’fgéﬂagrﬁ @le&)ﬁ#a’l tionis

sel ect edberdfzopd]] I 3€iagemuR-GRNsi sting of : schi zophreni a, schizoaffective

di sorder, delusional disorder, substance-induced psychotic disorder, brief

psychotic di s8riddf-2SHaicklorgdyitusse-pherailspiperarin-1-pdypstoayi-d..8or der due to a
geneyal i R bfr . | schi.zophreni formdi sorder. 10 12. A conpound
or sg t g@%gﬁgb%%R?ghﬂ}gp%$%gﬁ5?8@%e as a nedi canent. 13. A conpound or
salt accor di n§-{#d4abalyridpromil-pyddini Dyl hepdriAat ENbutoky 21 3i45ttRhy@b-
conditio Setcﬁftﬁg' fromthe group consisting of single episodic or

r ecur r enPeH8|BH YEi5EeRIRiZNS; 15 di sorders, dysthynic disorders, depressive

neurosi s and paur@thGIESeLS lﬁhﬂ@n-l@#{%ﬁf(}gg{;—ggﬁ%&ﬁ@%ﬁ@4,5%%%1 AR

depression; bipolar disorder; cycl duct
di srupt i benzoblb\3]diazetiis-Grater; attention deficit hyperactivity disorder;

behayi oral di styr associ. at ith mental_retardatjon, autistic

di so i%Jler, and§"c{gh[g%gﬁ%"%?@’éﬂ"#a@ﬁgiy&?e&?%ﬁﬂ'élbgfoxyE‘g%d‘ie?ﬁ?tﬁg‘yé@ré%‘nal ity
di sorder Lgs@a’ggdampm_@n@gnd ot her psychotic disorders; delirium 20
denmentia, and amestic and other cognitive or neurodegenerative disorders;

novenent di s&riddAd>-Flyarrinapkihalsn-lexli-piperpgimabiytidiutorn enbaAs-tdirgyidier s ;

chemi cal .es..and _additions; behavioral addictions; and ocul ar
di sordergaﬁgﬁﬁﬂ?@%ﬁ%@i@t?ﬁgh conprising a conpound or salt according to

claim1 for usq3qg-(a-Maﬁomgeqmﬁalmfe_etyl)-gi?eraﬁncpm@%ﬁdxgl,rL193;4r,prtét§aihlsvgroa
Conpﬁyndb&ﬁmﬁﬁh&ﬂﬁ&%&ﬁﬂbﬂ%mgO claim1l for use in the
8-{4-[4-(8-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-[3-(4-Naphthalen- 1-yl-piperazin-1-yl)-propoxy]-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
25 8-{3-[4~(7-Fluoro-naphthalen-1-yl)-piperazin-1-yl]-propoxy}-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-[4-(4-Isochroman-8-yl-piperazin-1-yl)-butoxy]-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8~{3-[4—(2,3-Dichlorophenyl)piperazin—1-yl]-propoxy}-5,5—-dimethyl-1,3,4,5—
30 tetrahydrobenzo[b]azepin—2-one;
8—{4-[4—(2,3-Dichlorophenyl)piperazin—1-yl]-butoxy}-5,5-dimethyl-1,3,4,5—
tetrahydrobenzo|bJazepin—2—-one;

8—{5-[4—(2,3-Dichlorophenyl)piperazin—1-yl]-pentyloxy}-5,5—-dimethyl-1,3,4,5-
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treatnment of a disorder or condition selected fromthe group consisting of
single episodic or recurrent major depressive disorders, dysthymc

di sor der swode@r®ssbve neurosi s and neurotic 30 depressi egr/BRoaN@aa i C
depression; atypical depression; bipolar disorder; cyclothymc disorder;
conduct disorder; disruptive behavior disorder; attention deficit

hyper act fetralhydroltinsalbtheepink2tomei or al di st ur bances associ ated with nental

bor der 1 ne. e Sdrb(Ey e Bloretin AR s aRr SheloR i Rt bhus A3ese”
PCT/ | B20R6x Q%Q@&ngo[ggﬁ@lsmp@(ﬁeot ic di sorders delirium denentia, and
ammestic and ot her cognitive or neurodegeneratlve di sorders; novene

di sorders, dy&#iliasiud-S-dxtrmaphihrlsnilddrPingoereny))- Hﬁ%ﬁ?ﬁéf‘sﬂe@}%}‘ﬁr@al
depersdengén%[d?ﬂd_;]aﬂgéptlﬁ Ne: behavi oral addictions; and ocul ar disorders.

4,4-Dimethyl-8-[3-(4-naphthalen-1-yl-piperazin-1-yl)-propoxy]-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-{4-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-butoxy}-1,3,4,5-tetrahydro-
benzo[b]azepin-2-one;
10 8-{5-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl}-pent-1-enyl }-1,3,4,5-tetrahydro-
benzo[d][1,3]diazepin-2-one;
8-{5-[4-(2,3-Dichloro-phenyl)-piperazin-1-yl]-pentyl }-1,3,4,5-tetrahydro-
benzd[d][1,3]diazepin-2-one;
8—{5—-[4—(2,3-Dichlorophenyl)piperazin—1-yl]pentyl }-5,5—dimethyl-1,3,4,5—
15 tetrahydro-benzo[d][1,3]diazepin—2—one;
8—{5-[4—(2,3-Dichlorophenyl)-piperazin—1-yl]pent—1—-enyl }-5,5-dimethyl—
1,3,4,5-tetrahydrobenzo[b]azepin—-2—one;
8—{5-[4—(2,3-Dichlorophenyl)piperazin—1-yl]pentyl }-5,5-dimethyl-1,3,4,5—
tetrahydrobenzo[b]azepin—2—one.
20
9. A pharmaceutical composition comprising:
() a compound according to claim 1, or a pharmaceutically acceptable salt thereof,
that is effective in treating said disorder or condition; and
(b) a pharmaceutically acceptable carrier.
25
10. A method for treating a disorder or condition in an amamal, comprising
administering to the mammal in need of such treatment an effective amount of a compound
according to claim 1, or a pharmaceutically acceptable salt thereof, wherein the disorder or
condition is selected from single episodic or recurrent major depressive disorders, dysthymic
30 disorders, depressive neurosis and neurotic depression, melancholic depression; atypical
depression; bipolar disorder; cyclothymic disorder; conduct disorder; disruptive behavior
disorder; attention deficit hyperactivity disorder; behavioral disturbances associated with

mental retardation, autistic disorder, and conduct disorder; anxiety disorders; borderline
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personality disorder; schizophrenia and other psychotic disorders; delirium, dementia, and
amnestic and other cognitive or neurodegenerative disorders; movement disorders,
dyskinesias; extra-pyramidal movement disorders; chemical dependencies and additions;

behavioral addictions; and ocular disorders.

11.  The method according to claim 10, wherein the disorder or condition is selected
from the group consisting of: schizophrenia, schizoaffective disorder, delusional disorder,
substance-induced psychotic disorder, brief psychotic disorder, shared psychotic disorder,

psychotic disorder due to a general medical condition, and schizophreniform disorder.

12. A compound or salt according to claim 1 for use as a medicament.

13. A compound or salt according to claim 1 for use in the treatment of a disorder or
condition selected from the group consisting of single episodic or recurrent major depressive
disorders, dysthymic disorders, depressive neurosis and neurotic depression, melancholic
depression; atypical depression; bipolar disorder; cyclothymic disorder; conduct disorder;
disruptive behavior disorder; atention deficit hyperactivity disorder; behavioral disturbances
associated with mental retardation, autistic disorder, and conduct disorder; anxiety disorders;
borderline personality disorder; schizophrenia and other psychotic disorders; delirium,
dementia, and amnestic and other cognitive or neurodegenerative disorders; movement
disorders, dyskinesias; extra-pyramidal movement disorders; chemical dependencies and

additions; behavioral addictions; and ocular disorders.

14. A composition comprising a compound or salt according to claim 1 for use as a
medicament.
15. A composition comprising a compound or salt according to claim 1 for use in the

treatment of a disorder or condition selected from the group consisting of single episodic or
recurrent major depressive disorders, dysthymic disorders, depressive neurosis and neurotic
depression, melancholic depression; atypical depression; bipolar disorder; cyclothymic
disorder; conduct disorder; disruptive behavior disorder; attention deficit hyperactivity
disorder; behavioral disturbances associated with mental retardation, autistic disorder, and

conduct disorder; anxiety disorders; borderline personality disorder; schizophrenia and
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other psychotic disorders; delirium, dementia, and amnestic and other cognitive or
neurodegenerative disorders; movement disorders, dyskinesias; extra-pyramidal movement
disorders; chemical dependencies and additions; behavioral addictions; and ocular

disorders.
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