; 0123456789 ; <=>?@\BCDEFGH JKLMe3e<"PPQLWV] 6] T<"" C ANTI H STAM NI C SPI RO
COVPOUNDS he present invention is concerned with spiro conmpounds

anti hi stam Iﬁé‘g 1§4gct| vity. It further relates to their use as a madlhg:‘mmgnm
their preparation as well as conpositions conprising them WD 97/24356(JAB
1146), published on 10 July 1997, discloses 4-(im dazo-azepine) piperidine

spiro derivatives as internediates in the& preparation of JE

1- (1, 2-di substituted 10 piperidinyl)-4-(imdazo-azepi ne) piperi W”WHW”W"I
derivatives having tachyki ANTIHISRUIINE SPIRGE CONPOUNDS 0, 518, 434 r8lakes

to imdazo(1,2-a)(pyrrolo, thieno or furano)(3,2-d)azepine derivatives
having antiallergic activity. EP 0,393,738 relates to hydroxyal kyl f uranyl
derivatives having antiallergic activity. 15 Surprisingly, the

4- (i mi dazo- dhepreselt ipygsion ds erncepied vitispirg gpinpewndsthaving aptikiseminicnvent i on
show an 4 nt g@aly. MBfel RSEABIARLIFuRGslabddiciBE, thdit FrepdBiidies REipaent

i nvention concer'ns conpounds of formula (1) use as a nedi cl ne,

char act er i zEAMPASIHGRS CONHBISHEHnds of forrrul a (1) are defined as B ( ~ z)n
L- ,Zcn/ NN/ R- Rz their prodrugs, N-oxides, addition salts, quaternary
ani nes and WersEPhsalAH 1s), gmwoﬁ @ormy\af@@v edl&lﬁesh%rﬁ)ﬂgidl%ﬁ

C~_~al kyl, hal o, rnyl, carb | oxycar bony car bonyl ,
N( R3R4) C( opxpenﬂ{rmm? éeﬂtgtwem mter@@?ﬂ”émn @@@é@ﬂamw@&fw(tl A @a%émd or 25
Cl_~al kyp oxy Eéhﬁigll}lm -(igfid4z0-azapiky) plpéﬁlﬁﬁdi Mn%ﬁi%shmdm&abh yRiafooxyl ,

&—gal k! %? PP STy BB, A o les T el -l et « QNS -

i ndependent lfyrano )3, Bydazepian dorivaiived hakipg antR‘Eergic yohitgg ER (39} A8relayes t80 Rz

N Rfa) O s e Bt G e T M QBN 3G T i

represents a bivalent radical of fornula Y-CH=CH (a-1 ); 12 JUN 2003 WO
0D1374705 - 2 SepFisifade Ithd4-Tignid@ie=a2epivie) giperddine spiro derfvaliveGSlef O presenB) ; wherei n
each hydrog y independently be

repl aced bym \/\,ﬁrr’n?ﬂecﬁwnBlb t(lgrgsqis adéié?]é%nﬁlcta 8(1%'6&¥){<Ea hal o, hydroxy, 5

C, 6al kyl oxy, ethenyl substituted with carboxyl or C, 6al kyl oxycarbonyl)
hydr oxyC, _6dlhkypkeseftanygition @amc{m)@ﬁonmwnﬁwrfomaI(Ibmseja&alrrhcylimneeach Y

i ndependent i or -NR -; wherein

R is hydr ogg%ﬁ&%ﬁzégaﬁ%ﬁme J&%@m&?ﬁ*fgﬁg%l%b%ng@e?gs a bival ent radical
of formula -(CH2)P- (b-1), -CHZ-O (b-4Y, CH (b-2), -CHZ-C(=O- (b-5),
or -CH2-CHOH (Db-3), -CH2-C(=NOH)- (b-6)) provided that the bival ent
radicals (b-3)) (b-4), (b-5) and (EI:H@) connected to the nitrogen of the
i mdazole ring via their -CHZ- inpis 1, 2) 3 or 4, Lis
hydr ogen; C~_6al kyl; C2_6al kenyl ; _6 Kyl ar bofﬂ/l ; Cal kyl oxycar bonyl; 5
Cl_6al kyl substitut ed with one or nore tituents each independently

sel ected from hydroxy, carboxyl) C, 6al K r! C~_6al kyl oxycar bonyl, aryl,
aryl oxy, cyano or RsH\wherein R8 is hydrogen, C-_6al kyl)

C, 6al k¥® oxycarbonyl, C, 6al kyl carbonyl; B L represents a radical of

EOY g;ﬂ a Wﬁd IeheYr b‘lexﬁru%s (X-okides, abifitibh salls, qéétkmbﬂ'j*z@@nkﬁirﬁi dt&re@oheicalll k- Het 3
c . wher

1somenc forms wherein
R' is hydrogen, C.salkyl, halo, formyl, carboxyl, C;¢alkyloxycarbonyl, C;.alkyl-
carbonyl, N(R’R*C(=0)-, N(R’R*)C(=0)N(R?)-, ethenyl substituted with carboxyl or
25  Cjealkyloxycarbonyl, or Cygalkyl substituted with hydroxy, carboxyl, C,salkyloxy,
C.¢alkyloxycarbonyl, N(R’R*)C(=0)-, C1.6alkylC(=0)N(R®)-, C}.6alkylS(=0),N(R®)-
or NR’RHC(=0)NR’)-;
wherein each R® and each R* independently are hydrogen or Cj_salkyl;
R’ is hydrogen or hydroxy;
30 RZ%is hydrogen, C;.salkyl, hydroxyC,_ ealkyl, C;.¢alkyloxyC,. salkyl, N(R3R4)C(=O)—,
aryl or halo;
nis 1 or2;
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Al k represents C-~.4al kanediyl ; Y represents O S or NH; Hetl) Het2 and
Het 3 each represent furanyl, tetrahydrofuranyl, thienyl, oxazolyl

thi azolyl or imdazolyl each optionally substituted with one or thioJUN 2003
Cl_4al kyl substituents; pyrrolyl or pyrazolyl optionally substituted with
formyl, hydroxyC%~aIkyI, hydr oxycar bonyl , C~_4al kyl oxycarbonyl or with one
or two C~.4al kyl substituents; thiadiazelayl or oxadi azolyl optionally
substituted with amno or & _4al kyl; pyridinyl, pyrimdinyl, pyrazinyl or
pyridazinyl_ AePCpeﬂ?&ﬁh@@adl{/éierﬁ%)cﬁéé]tdﬂtf&%mt h C-~al kyl, Cl_4al kyl oxy, ani no,
hydr oxy or may al so regé %ent
4, 5- di hydr o- 5- oxo- 1HGF¢FHz0l yI substi®bed with d ~al kyl

2- oxo- 3-oxazol i di nyl, 2, 3-di hydro-2-o0xo-1H benzi m dazol -1-yl or a radical

of formula 12 JUN 2003 WD 001 37470 PCT/ EP99/ 10176 - 3AYN ~3 wher ei n ,NZ O
A-Z represents S-CH=CH, S-CH2-CH2, S-CH2-CH2-CH2, CH=CH CH=CH, or

CH2- CH2- CH2- CH2 aryl is phenyl or phenyl substituted with 1) 2 or 3
substituents each i ndependently 5 selected from hal o, hydroxy) d ~al kyl,

pol yhal oC~. ~al kyl , cyano, am nocarbonyl, C, ~al kyl oxy or pol yhal oCal kyl oxy.
The conpounds of fornmula (1] are deemed novel provided that

5, 6-di hydrospiro[imdazo[ 1,2-b] [3]benzazepine-11 [ 11 H], 4'-pi peri di ne]
and pharmaceutically acceptable addition salts thereof are not included and
thus the present invention also relates to the conpounds of fornula (n as
defi ned herei nabove provi ded t hat

5, 6-di hydrospiro[i m dazo[ 1, 2-b] [ 3] benzazepi ne-11(11H], 4' - pi peri dsne] and
pharmaceutically acceptable addition salts thereof are not included . 15
The term prodrug as used throughout this text neans the pharmacol ogically
acceptabl e derivatives, e.g. esters and am des, such that the resulting

bi otransformati on product of the derivative is the active drug as defined
in the conpounds of formula (I). The reference by Goodman and G | man (The
Phar macol ogi cal Basis of Therapeutics, 8" ed., McGawHi Il, Int. $d. 1992,
"Bi otransformati on of Drugs", p. 13-15) describing 20 prodrugs generally,
is hereby incorporated. As used herein C~.~alkyl as a group or part of a
group defines straight or branched chain saturated hydrocarbon radicals
having from1 to 4 carbon atons such as nethyl, ethyl) propyl)
1-nmet hyl ethyl, butyl and the like; C ~alkyl as a group or part of a group
defines 25 straight or branched chain saturated hydrocarbon radicals having
from1l to 6 carbon atonms such as the groups defined for C~. ~al kyl and
pentyl, hexyl, 2-nethylpropyl, 2-methylbutyl and the |ike; C2_6al kenyl as a
group or part of a group defines straight and branched chai n hydrocarbon
radi cal s containing one double bond and having from2 to 6 carbon atons
such as ethenyl, 2-propenyl, 2-butenyl, 2-pentenyl, 3-pentenyl, 30

3-net hyl - 2-butenyl) 3-hexenyl and the like. As used herein before, the term
(=O fornms a carbonyl npiety when attached to a carbon atom and a sul f onyl
noi ety when attached twice to a sulfur atom The term (=NO~ fornms a

hydr oxyli m ne noi ety when attached to a carbon atom 35 12 JUN 2003 WO
00h37470 PCT/ EP99/ 10176 -4 The termhalo is generic to fluoro, chloro,
bronmo and i odo. As used in the foregoing and hereinafter, polyhal oCal kyl as
a group or part of a group is defined as nono- or polyhal osubstituted

C .aal kyl, in particular nethyl with one or nore fluoro atons, for exanple,
di fl uoronethyl or trifluoronethyl. in case nore than one hal ogen atons are
5 attached to an al kyl group within the definition of polyhal oC~. ~al kyl,
they may be the sane or different. When any variable (e.g. R3) Ra etc.)
occurs nore than one tine in any constituent, each definition is

i ndependent. 10 It will be appreciated that some of the conpounds of
formula (1), their prodrugs, N-oxides, addition salts) quaternary am nes
and stereochemcally isoneric forns may contain one or nore centers of
chirality and exist as stereochemcally isoneric forms. 15 The term
"stereochem cally isoneric forns" as used hereinbefore defines all the
possi bl e stereoi soneric forns which the compounds of formula (1), their
prodrugs, N-oxides, addition salts, quaternary am nes or physiologically
functional derivatives nmay possess. Unl ess otherw se nmentioned or

i ndi cated, the chem cal designation of conpounds denotes the m xture of al
possi bl e stereochemically isoneric forns) said 20 m xtures containing all
di astereonmers and enantioners of the basic nolecular structure as well as
each of the individual isonmeric forms of forrmula (I), their prodrugs,

N-oxi des, addition salts or quaternary am nes substantially free) i.e.
aSSOCIated with less than 10% preferably | ess than 596 |n particul ar | ess

I ~nrs 1 a Y T T T I a e 4 ' T



Conversely said salt fornms can be converted by treatnment with an
appropriate base into the free base form 10 The conpounds of formél g &Iﬂm
containing an acidic proton may al so be converted into their non-t Z'Q

met al or woimma74&addi tion salt fornms by treatnment with appr opCT/&EP2I/MIYANI C.
and inorgani c bases. Appropriate base salt forns conprise, for exanple, the
ammonium salts, the alkali arid earth abkaline netal salts, e.g. the
lithium sodium 1S potassium nagnesium calciumsalts and the |ike, salts
with organic basesc t}ﬁ yi.he benzat hi E‘e . Nt met hyl - D- gl ucam ne, hydrabam ne
salts, and salts w am no aci ds suc aes for exanple, arginine, |ysine
and the |ike. The CHaRBdHACBn salt &s3used herei nabove al so conprises the
sol vat es V"‘%P@Pexh'&ﬁctgﬁ)){ %}H% m‘e rscgédwdaal)(tbg ~§§m‘é?|1ﬂdeg§n&éi'@l ybel t's .

thereof, are able to vat es are ﬁxarrp )éalf rates)
al cohol ates and F#Rlaged IZQ%VR Sﬁlﬁﬁfelﬁf tlﬁfse CHIIHRM dg-68KYE BRIGUNKATOKY, may al so

exist ign their t@t‘s@ln@rdw Ju@éﬁyl s@u@duteﬁ%fmca@bd;dwugcl mkym( Jaktsonlyl, Y

i ndicated in the_ aQove are i e i.nc S wthin the )
scope of the pr eé’é’a'fo D’ﬁv@#ﬁ m’ﬂncqr ‘E @Eﬁ*){fﬁo’@fca@ﬁnﬁd bunds consists
of those compoundsactol ihadpendentlyliy a bivelest radicali of foymitlagen,-SCor R ky! |

o ae T car bony e BRSE aofC, iUt e v ¢

interesti nc?,lgns)mplmfencmdpmhnﬁbnnmhay sts of those corrpounds of formula (1)
wherein -A-B- i_g@,bi val ent zi\gl al of formla_c (( §) Al so
interesting co "r?ﬂs are those Conpounds of for él) V\/nerel n-A-B- is a
3S bival ent rad Hé‘l Bt formul 42286H=CH Y- (a-2) € enGc(ﬁ P |nteré§tﬁ),rf§

corrpounds are t_bpgﬁc}qgmpounds 9_f3)for mul a (>7 V\/a@ 1.? - (b-1), !
CH=CH V\§6800/<87 70 PCT/ EP99/ 10176

-6 O her ||PF ‘f‘@%‘[fhﬁb‘hé&‘ﬁﬁ@ﬁi‘ﬁﬁ%j)‘%i’ ~°’r—1(bt]3ﬁo(i’é‘J A% AREFEd (9 $ewherein L

i's hydr Ogem)tr&genﬁﬁ|tﬁ@/imudmild)ﬁxgﬁa_ﬂﬂﬁﬂ IGH,- rrfa,letﬁal kyl oxycar bonyl, or
C, . 6al kyl OXy ar bon% nﬁ $y| 5 Again other interesting corrpounds are
t hose corrpou ? P ‘(1) wherein L is hydroxyC ~ _6al kyl or C, . 6al kyl

substituted whyﬁragley;lCa@ﬂ(yC T, cBkckhy Gmﬂa{ldadelM CAléalkylfouycatrbonylnt eresting

Py oxy . SarpiP SBSBRIRAUE Sp s e tUbulchls HOR fchaflenly selected from |
hydr ogen. mdaxueearbmﬁr@malhy@xaoép@uw m Mo, éﬁ’h‘i?&)’uﬁwocﬁrﬂéﬁul a (1)
wherei n R iwHegeirR¥Gghdiogeny €, ARV 1Ke|. ?al@mbaboﬁﬁn@pmq&c@b@ﬂmse conpounds

of formula_ (1) wherein ofe. o the 15 followmng restrictions apply

-A-B- is aLbl \fﬁPréﬁ?m?%‘?dé‘?F {)ﬁor‘F‘B]rarrul a - CH=ECH CH=CH (a-3) wherein each

hydr ogen may i-adieffeRddnt |y be neph,aced by C-_bal kyl, C, ~al kyloxy) hal o or

hydro Zis P ein 1,2,3 or 4, CHZC(:O)-, - CHZ- CHOH-
CH¥® éq% ﬁﬂg{ oger‘g E]g 6al kyl or Cl_6al kyl oxycarbonyl; 20 R

i s hydrogen, fo‘\dkrﬁet car boxyl ) (edd) dehemmiml o, C~. 6al kyl oxycar bonyl, C, 6al ky1l

substi t ut eda\muﬁ:brebyrdg @(yalkaggdj@al kyl oxy, -NH C(=0 -Cl_6al kyl, -NH C(=0) - NH2,

-NH SQz- C, . ~al kyl ; |s h droxyC, 6al kyl, C,.6al kyl oxyC-~. 6a| kyl, hal o,

am de. 25 The rﬁﬂ%eﬁe‘ﬁii corrpounds are: 5, 6-di hydrospiro]

élﬁh o dﬁlzcmétl IHbP aha]fmha@m rBS%niLﬂaréh Repanddfnahy lStlﬁe’ifygcﬁk&ﬁgl 5 s
| hydr pg gmf%&[ygﬁﬁ]ﬁ%gaz"o &?1 ’cagh iﬁ ﬁxb?ntﬂlegwﬂg@w &AWt d358h 1 [3]

benzazepin

6, 11- di hydrsybgtituenss; mmr@fbylpopmmlm QMPO?IB’ Sllbbl]t(J@Fb’éﬁZ&’z'@pil ydioxy®, .8kPer i di n

e) cycl ohexylisddyveamahel & %k)ﬁ&%boﬂ)] or $ith one or two C 4alkyl substltuents,
11-di hydr osg| ro[5-i mdazd Pr%)é ak zaze ne-11, pe | nej :. 3- et hanol
1 (E)-2- butt Blyi gr pxady ycle R ybstityl & v 8‘“6’}0‘1 1 g

EEHI_I) mi dazcﬂﬁmrﬂ;dbiyl [p'%f}maiﬁmdh@m&ﬂeaéh opulcﬂﬁﬂlwdumﬂtut%“(lﬁ)c&dmuenedl oat e
11- di hggrgp% gﬂéﬁ‘%s&m*z%%%& Pohal 8 dazo( 2, 1- b] [ 3] benzazepi ne- 11, 4' pi pe )

ridine]l. (Efe-thast sisettippabs 4,3 dih)de(OCS}mOo IH&):trazol)il%uBM\htEG@GtWD, mkﬁ747o

PCT/ EP99/ 101?76 _6, 11-di hyd h eth SH- i

[ 3] benz az ept R0 BI0MBOREY) P eydrs 2citonii AR A drehlnh ! 623 g of fortisis”
11-di hydro-1' - net hyl spi ro[ SHi m dazo[ 2, 1- b] ( 3] benzazepi ne- 11, 4' - pi peri di nej
- 3car boxam de nonohydrate (conp. 80); 5 ethyl

3- (am nocar bonyl ) - b, 11-di hydr o- a- phenyl spi ro(SHi m dazo[ 2, 1- b] [ 3] benzazepi n
e-11, 4" -pi peridine]-1"-propanoate nonohydrochl oride (conp. 64);

3- (am nocar bonyl ) - 6, 11- di hydr ospi ro[ SHi m dazo[ 2, 1- b] [ 3] - benzazepi ne-11,4' p
i peridine]-1"-carboxyl ate (conp 79); spiro[ 10H i m dazo]

1, 2-a]thieno[ 3, 2-d] azepi ne-10, 4' - pi peridine] (conp. 56a); 10

6, 11- di hydrospi ro[ SHi m dazo[ 2, 1- b] [ 3] benzazepi ne-11, 4' - pi peri di ne] -2, 3di ca
rboxanlde dlhydrochlorlde nDnohydrate (conp 53) a prodrug, a N oxi de, an

I e oy o o, o



R their N-oxides, addition salts, quaternary am nes and stereochenically
isoneric fornms, wherein R is hydrogen, C, 6al kyl) halo) fornyl, car]tzoml 2003
C~_6al kyl oxycar bonyl, C~_6al kyl 20 carbonyl, N(R3R4)C(=0 -,

N( R3R4) CHADUNORD) -, et henyl substituted with carboxyl or PCI/EP99/10176
C~_6al kyl oxycar bonyl, or Cl_6al kyl substituted w th hydr oxy) car boxyl ,

am no, C, 6al kyl oxy) C~_6al kyl oxycarbangyl, N R3R4) C(=0) -

C~ 6al kyl C(=O) N(RS) -, C~_6al kyl S(=0) 2N RS)- or N(R3R4)C( =O) N(RS) -; wherein
each R3 and ea R4 Nn Bendently are hydrogen or C, _4al kyl; 25 RS is

hydr ogen or h dro\f 4P B, Zyn&dh and n are as defi ned for conpounds of
formula (1); and ENyepkesents a protective group for exanpl e) benzyl, or

t hose prot ect i Ve gr ps mentioned in Chapter 7 of "Protective Goups in
Organi ¢ Synt hesi s" T. Greene and P. Wiyts (John Wley & Sons, Inc.

g R

i ncl uded . C!IHz@I—I}z\JCIQCBHy\O 00/ 37470 PCT/ EP99/ 10176 g The conpounds of
forrrula(ll- useful for, t p of the ounds of formul a
(1) ™1 e el Bl g s suatied 58h 10 2ep o R iptes EaHEeRPeEfY wher o n P
is berszyl seld&tecbfrbﬁiM@ﬂiydmyp@maﬂnynqm)&mcml&gl cyanm uhdsocibdngt,mul a (11-a)

wh [ ) N(R3R4 O C~_6al kyi
oheest tut Gl x%?ﬂ?@%@%‘rﬁaﬂﬁr YE, )6al( Kyl C%C(O) N% Rey o o
C, 6al kyl S(=O) ZN(RS)- or N(R3R4)C(=O)N(RS)-. 10 Further interesting

conmpoundsThé eomp mﬁisqﬁmmuﬂa)a%déahawh@veabtc\aded/\thar ein -A-B- is a bivalent

Fepl aced_ by SaartdtimhatilT R B bR ERIN R B gRb s LRE U
i nt er est i phproanpwicatly aeaeptab}eca;idltmnrspbuﬁndmo@ﬁrefrmtmladf(d andat)lusr\khewsnntz i5is
a bival enhvm@éd?@'so%latf&{ofmé éorﬁf?oxﬁ)ds% dég?as &Hﬁéorw nQJov é"?i (h,

can be prepare eprotecting an 1 nterne ereln P
s a prot 6w lgvér@pgqu[umdmgﬁfta[3]beﬁmpmeo%lﬁlﬂbléé-plp@ﬂémeﬂ9 g oups
nent i onedp hz{}n@é\m&lly?ﬁc& tabl%réaﬁﬁfbh's\éﬁs fHefidp ard bt Ghdadde. Synt hesis” by T.

G eene and 20 P. Wyts ohn Wley & Sons, Inc. 1991). Said deprotection

reaction can be perforned for exanple, catalytic hydrogenation in the
presehce &he mw@éwm&s%%wgwrthettectma@ﬁw phasmgcolegicallyaccepiable

S|O| ;/ent éeﬁ%tiv%b'ee% Q:@ic%: ajﬁataxmabst h@hﬁm\tﬁe fegaleinl W?}&&sfirﬁfau@%@?ﬁﬂu@u of :
ati num a al ] adi um on-.char coa e like ropriate
Peactl on- ﬁ}?e‘fef‘ §8Y?/b‘)nq‘g?‘51rve gﬁ‘?&ﬂh §me8P“‘&>5><%(n€BPE)’Iaéﬁ (ﬁ@ghor) e.g.
net hanol ) reZEreawhylGo))dﬁhmampGﬂnian {The PieniacélegicahBesis of Theragcutms 81 acet at e
dth | t. d
32pr0t gct eécfl corrpoun £ ggtngop E lq%f’égsgorsﬁgo}’%?déhg vBt Zégi‘&&%ﬁﬁhg' v

r epl a4 ngprasisugsgrnerpdly, @ﬂnmhwrmonmrﬂtdﬁl ne nitrogen by a noiety bel ongl ng to
L, or by introducing on the imdazole noiety a RL group or a RZ group or a

R d RZ A j ~ 30
i dagol o SuREP oftln €Y G uY Al B pRY'GR ERLLUAEL I tritorl Endin®
derivati zé’ﬁu@@e‘i’ hydrpearbriyrapisalybpeing fippmn i 1@ # salponragoras sachgsgngthpls eBYR2 group
or 2 R apebyp Bralenfisulhyy i heliRe G QLRSTRC 8io8pof phaoMlgfodd defks and

t hen ct ed 0 deri vatl e 35
pi perfﬁl ?}g%tr grglgﬁx)\che?l ?“\?W“E‘E’IO‘@' aézﬂne?alﬁels/baemg f%”?ﬁﬁo ycagbon . N

][\U (1 : ) iagonﬁlsmﬁh aRtie grolipsagefined: f&@&ilkgllirﬁi rﬁdn&ﬁr héxyil \/Bh)ethﬂpﬂaspsbllmds of
ornmul a radi ca
ot 0 conm etV B o s Be kil #L7 BRoER op Pacyiof Bty AT strpgh "
cycli zi ngbranched ehamhlyémearbcbn fadicalsl con(airiing onerdoulde pord end baihg émnaZ:tqj e.g.
5 fl I | kyl Th

tri UO"GO ol mﬂ%'é ?@?&s%tﬁ&:w 2a;ﬁ ?&@FZ t&&ayrlg% %hl% I 9 hfelﬂgi y €

conpounds rting conpounds of
f or m$& (ﬁ)mPWszéﬂléWYb@h'&xeﬁﬂ@B elike: o art - known gr oup transfor mati on

reactions. 10 The conpounds of formula (1) may be converted to the

. correspon 5 nverting a
T val ont R Bl (L Fo e A Akl 8 Ty
general |y CB@Oéaa%mead@wplfwl ARGty |W1\'§ﬂtaﬁéd§fié\”!qeﬁ§ afafar piom.oThe BFMul a (1)
with an apaNOH) Rnfs Q'}@%kﬂuﬁfne'xﬂ&[a ¢n RAEKEH @6 caBHH BRI at e i norgani c
peroxB?es conprise, for exanple, rogen peroxide, alkali nmetal or earth |
S al kaline nmetal peroxides, e.g. sodlun1perOX|de pot assi um per oxi de;
appropriate organi c peroxides may conprise peroxy acids such as, for
exanpl e, benzenecar boperoxoi c acid or hal o substituted benzenecar boperoxoic
acid, e.g. 3-chlorobenzenecarboperoxoic acid) peroxoal kanoic acids, e.g.

per oxoacetic acid, alkyl hydroperoxi des, e.gqg.




(rrr)y rR 1 Z JUN Z003 WD 00/ 37470 PCTI EP99/ 10176 -10 t. butyl

hydr o- peroxi de. Suitable solvents are, for exanple, water, |ower aliohml i3
e.g. ethanol and the |ike, hydrocarbons, e.g. toluene) ketones, e.g.

2- but anone Palogenated hydr ocar bons, e.g. dlchloronethan% and m xtures of
such sol YOS7478 " The conpounds of formula (n wherein L is orAEPoiHds,

hydr ogen, said L being represented by La and said conpounds bei ng
represented by forrmula (1-b) can be prepared by reacting the conpounds of
formula (1) wherein L is hydrogen, said conpounds being represented by

formul a (IThe)ermhhdlb ifgérReig e fluro, EK1679) beorh@an iotd.\As udedrigitie Mtegbﬁaga

Cosylat o, R AP Gh Ao Aot BRuE G B 6 doHp Mebradl4° Moot on can

conveni entpojyhlkbsciostituted e];i4alhyla1rrmﬁ¢ulmmcthﬂrwltlso:ha/mhomfulroraatonfspforexarrpl e,.

an aronati r n an a, ket one [_aprotic
sol vent) aiﬁ'gi;%gmg %‘9@ ogggflgcgﬁrﬂeg}y L ﬁxrogenthg.ﬁ gﬁé Halgg gﬁrln MThe

addi tidn eftached16 anplhyb grauptvettimthe mnxmfmabﬁamkﬂ)&mmmme or an
earth al kgl{lfng%rg&{:&émcar bonate, hydrogen carbonate, al koxide, hydride,

am de, roxi de or oxide, or an organic base, such as) for exanple, an
amne, nmay be utilized to pick up the acid which is |iberated during the
course of When areadriable (elgn RS drfkete.h stame more then eniiitne dmamny censtifuent, dehsal t |,

pr ef er abl i odide) is appropriate. Somewhat el evated
terrpe&(?]xt u?ﬁg?ﬂn hkgkldcﬁc}%lhng may enhance the rate of the reaction. The

conpounds of formula (1-b)) wherein La is optionally substituted C _6al kyl,
sai d L beilnwill bpapmecitted thay sty ofithe coripdundsmfdomatta iGF), rhcirnpmchzugsl-b 1), can

be convert d
subsequent Ty B BdatErsAL AR andiclhdeblepMorilaiAs ke LD AN

r eagent ofcommmneepr(mpre qmt@rSecpfrchmhtryeqad@wha%st@re@qhena@ﬂlléf IpQEHINGEs-oup,
such as a halo aton) e.g. chloro) and La2 represents C~_6al kyl oxycar bonyl ,

resul §kn I n the
hus. St o 1 EAE PRURAG AR Mthfid borks 4 AR neHDR B BERo MARE Y E 20
-12 PCT/ ER99Sibig Btezcqisampenihiprmg & e GABOwIdsiof formuda (1), theiRBfOgrugsL i s La
?deR5) andvtB%Id];eg fhggﬁdfn%ﬁﬂ ,quﬁt%%‘xﬁgyri&lﬁlméb' eﬁﬁh}@mmca@pﬁlﬁamiaedemnmr ?UL?e

W | |
D 1o N e OB o oh 2 b B 62 S5 asBhn BB P 2
sodi um ac efoaippuaddiddrioees th&mixture afrauqrosslbleestdnmﬁnidaﬁymhemszonime sgidact i on,

'tte nge?g . 3%&%@9@%& %O{flecﬁsst%xjggméﬁ%ﬁﬁ ﬂght{&x%(ewéfqu Bﬁxé’gf ufa?étlnﬁiurﬁ 4) can
be furtherasomlbﬁsmqhpﬁthehedlauiualelsmnm f:gmaméoméa(l)élwnawdm by fornul a

(1-b-6) a'?d—os(-&ep a@:ht%U ﬁﬂ?oP&szft&ﬁE&%hH& s%ﬁEtQﬂ]%Y]‘y'fPeeaPé cﬁssdc?a%ae\%ﬁmc%g by

formula (I-b- "and reaction th’a suitable re t such

as) for extam)i P, Pfﬁfrgawéé@erw&%d@ PaFt@é‘}?éJﬁSW@FQ % and o5t preter >ées='frhe
conpounds in | % dfthéofHer Rofkrs2 Bebrddch&mfhll¢ RBnfeHE Féreds digh€ opdundsiof N t he

and 1851 TorayRbige pRdoby s BRI G o Erbaet MBI BhFrone bt R M efice. * 1)

1- (3-di net hyl am nopropyl ) - 3et hyl carbodiim de, in the presence of ammonia
and a sui tBEdritkerapdugicyse, theadditidh Sdldiofeticyompoundpofi focule (I)iase thoseact i on
inert sol V\ﬁﬂérem%ggfoﬁm&f{% i %%Ma%@ﬁtgceally acccp%l ?fow%@clp sdlisof dldsBad) -~ L

oxi dati on
bases which are not- -pharmaceutically acceptable may also find use, for example, in the

30  preparation or purification of a pharmaceutically acceptable compound. All salts,
whether pharmaceutically acceptable or not are included within the ambit of the present
invention.

The pharmaceutically acceptable acid and base addition salts as mentioned hereinabove
35  are meant to comprise the therapeutically active non-toxic acid and base addition salt
forms which the compounds of formula (I) are able to form. The pharmaceutically
acceptable acid addition salts can conveniently be obtained by treating the base form
with such appropriate acid. Appropriate acids comprise, for example, inorganic acids



L~ L; H2 L; 12 JUN 2003 PCT/ EP99/10176 oxidation A B ~~?~n La N O (I- a}ﬂ
N ~ NCH CH ~ oxidation L; The conpounds of formula (1) wherein L is 12alUNadfes
R~ or R~ and RZ are hal o, said conpounds being represented by formula

b-12) 13), can be prepared by 12 J 99? 0
U0137470“gg$7‘ﬁ|%’8/ 10176 -14 hal ogenating a conpound of forrr‘::\ﬂ./g I-ﬁQS) Wi th

an appropriate hal ogenating reagent in reaction-inert solvent. y-u-v ~ L;
(I-b-, 2) halo halo A suitable hal ogenating reagent in the above reaction
IS, f or exanpl e, an N-hal ogenated 5 am de M . N br.onmosucci ni m de. A

sui tabl e riskes Bydrohaliq a‘-‘é‘éﬁ ¢&nhydreehler¢ or hydrobromc acidrsufaEe G i s, for

exgrrflhe) | klﬁulsﬂkdfﬁ:tdﬁﬂ' the likBatide, or rPinst mbBQQt@%%plmtwd gﬂﬁsﬁﬁ&:@r i de
an e I

ot bty TBRRGH s 195 v R (i BOHGoR). Sonk, gy S harey

sodi um cardioieaickl), mﬁleﬁ: Smmhﬁcb|rﬂalﬁ:9ta\1‘lﬁﬂé,,mmcgmeﬂ'raﬁm:mfphthethmamlm or
di chl or.onet hane/

Qf. formil C
convertsed Rz %PCC?B ﬁ’n‘H %’f’e‘}eﬁ?lmﬂl%r c%' ?“%Y}“r%&&‘ﬁ“%ﬁﬁ%"? a&fﬁfn\f‘?% t he
presence cahe iksacidabl e sol vent, e.g. N, N—d| met hyl f or mam de/ water m xture.
15 The conpounds of formula (I b) V\,herei n RLis

(b 143 G i EfPrpy cAEhE coRARad B g o SRETRER e s P o

reagent ofthé Grebhse foxinl ) in the presence of a base e.g. pi peri di ne,
pyri diige, and the like. O 0 ~ ~C'CH2"C ~ ~~-6~"1 L; (M) _6alkyl 20 The

conmpounds forrm an f.urther Db nto a c ound of
formula (I-* t’& %Qf%%&?‘ﬁ@ﬂfﬁlﬂe? R?’o?%rr% gghggo%\fe ?:l d or a
base in cathelrlnamtsxlc:mﬁalldqakmnoaddmonkaﬁktﬂonasbmmamiena\w:hsa@prqpnatcase La is

C,_6al kyl o Dok QRH‘YAorngHHBQééQdingo&Q{e'Bﬁ'sé‘i@ gc%f{] ggﬁ@ﬁké‘ fhPexathpRi ARt | tut ed

ethyl, sai
Y ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium, sodium,

15  potassium, magnesium, calcium salts and the like, salts with organic bases, ¢.g. the
benzathine, N-methyl-D-glucamine, hydrabamine salts, and salts with amino acids such
as, for example, arginine, lysine and the like.

The term addition salt as used hereinabove also comprises the solvates which the
20  compounds of formula (I) as well as the salts thereof, are able to form. Such solvates
are for example hydrates, alcoholates and the like.

Some of the compounds of formula (I) may also exist in their tautomeric form. Such
forms although not explicitly indicated in the above formula are intended to be included
75 within the scope of the present invention.

An interesting group of compounds consists of those compounds of formula (I) wherein
L is hydrogen, C,.¢alkyl, C;.salkylcarbonyl, C; alkyloxycarbonyl or C,_salkyl

substituted with hydroxy, carboxyl, C;.salkyloxy or C.¢alkyloxycarbonyl;
30

Another interesting group of compounds consists of those compounds of formula (I)
wherein -A-B- is a bivalent radical of formula -CH=CH-CH=CH- (a-3).

Also interesting compounds are those compounds of formula (I) wherein —~A-B-is a
35  bivalent radical of formula -CH=CH-Y- (a-2).

Further interesting compounds are those compounds of formula (I) wherein Z is
-(CHy)p- (b-1), -CH=CH- (b-2), or -CH,-O- (b-4).



WO 00r 37470 -15 10 PCTI EP99110176 by La3-CHZ-CH2-) and said conpounds by
formula (I-b-15) can be prepared by reacting a conpound of formla {3 ﬂ.FN)ZUIB
with a reagent of formula (VII1) in the presence of a suitable base,

sodi um bi e or triethylamne, in a suitable reactio oIvent)
e.g. NN vgﬁgﬂ&?ﬁ? for mam de or a suitable al kanol, e.g. net Eﬁ?@?sg/”ﬁ
I-$3-CH:CI—|2 (Mil) R (I-c) R (I-b-15) Conpounds of fornmula (I-c) may al so
be converted i nto conpounds of fornua (16:b- 15) wherein La3 is hydroxy, said

conpounds being represented by fornula (1-b-15-1) by reaction with ethyl ene
oxi de in t Mehgriseenteg oémpmmdistaad]hesdms@pumdsg)f formalal{])Ivatrdreia)L isn a sui t abl e

reaction i I thanol. R /o HZC-CH2 H
R Conpounggérégaf é/’r'?glltkzl (%!Tﬂ%g)\ﬁ\ﬁ(g'r% P(iiék' %11%? a%onﬁf Jriladl cal of fornula
- CH2- CHOH( 183 kyleayenrbanylauatkyl.bei ng represent ed by formula (1-d), can be
pr epar ed by redu0| ng a conpound of fornula (I- in the presence of a

reduci e vent,

e.g. nNe han éﬂief 1H%resﬁﬁgc%§§i#%eﬁ&§% c)&l)ﬁr% ui31[dds o%’lnﬁ E ‘m’{‘érflf‘;t Wherein z
is a bival meOKE@l -dityl of Ci.galkiylisubstiored @ftkmrydiand 61 63lkykayearbempbounds bei ng
represented by the fornmula (1-e)) can be prepared by 12 JUN 2003 WO

001 37470 P99/ [ c w th

hydr oxyl amg rllleg @r %g éqﬁlgsqwﬁ%géﬁ }%&S aggﬂ}%ﬁe gqrﬂ?y%oﬁxggﬁﬁf)ﬁr@gwgﬁv&m a Feaction
i nert sol vbmroxyzcgaalw,rﬁoctnyiecamikylmeyclamoeyl NR'RS) B0+ haloot hydrogedEi 2 N~ /
R~ (11;g) 2 R Conpounds of fornmula (~ wherein Z is a b| val ent radical of
the formul - i yfozrmla
(I-f), can %%Egéasr?"elég% ?uenz:\%ta?entgglgc&%%%dd fr}?n? e(r?g'(%J I'n the
presence ofiaslkyloxyCi.@lkyl. net hanesul fonic acid and the I|ke L L Conpounds
of formula (I-b) wherein L.a is C,.6alkyl substituted with Cal kyl oxy10

For mil a (1 SBiaRRPuoi i e T Rt as 3 PR S AN oA O T Ty i
react i bh désltowibgdaesaticsioms applyt:he preparati on of corrpounds of for rrul a (l-c).
In the foreggsl gﬁlaadqgaléﬂ?‘?—a&é’z{('o?‘f‘bﬂﬁﬂ:ld)rcqpﬂfﬁtdﬁﬂ Ezf'?) HR&GH éh’&g’ﬂg&fo‘éér‘? I's

wor ked up 15 f OW n ction

i sol at ed afmAy lnﬂcmée&kyaheyeplﬁmwn g8l ﬂleéﬂk}’%}'d@%ﬁ’f Bﬁéﬁol%r ei nabove, the
i nter nedi azas -@H]) rvmaran(phkh.mar becﬂerc(mw Z@Hz achoHe -OM=tRolenym.-et y,

sai d conmpouynd el n en ed 0 (- befor e bei ng 20
depr ot ect 93"5?‘%&0(58%(# rﬁg{klf’é_?l ky&ﬂ‘é’ ﬁgg"\'ﬂ’erel n R~ and RZ represent
hydr ox30ret ®/lis hfdropst, fonmyd bxamdxybramnln telp, Cmaﬂcmypathmdylof:,fmkyml a (11) can
be perfor [ i f REe rrpound of
formul a (15 *z%g‘mg%ﬁﬁ{%t O oIS, i CRURE G NRCRep PN 1)
(I-b-11). 0,-C leaky,

2 is hydroxyC).¢alkyl, C .¢alkyloxyC,.ealkyl, halo, amide.

25  The most preferred compounds are:
5,6-dihydrospiro{1 1 H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3-carboxamide
dihydrochloride (comp. 17);
1’-butyl-5,6-dihydrospiro[imidazo[2,1-b] {3] benzazepine-11-[11H],4’-piperidine]
(comp. 3);

30  6,11-dihydro-1"-methylspiro[SH-imidazo{2,1-b}[3]benzazepine-11,4"-piperidine]
cyclohexylsulfamate(1:2) (comp. 1);
6,11-dihydrospiro[5-imidazo[2,1-b][3]benzazepine-11,4"-piperidine]-3-methanol]
(E)-2-butenedioate (2:1) (comp. 18a);
3-chloro-6,11-dihydrospiro[5H-imidazo{2,1-b][{3]benzazepine-11,4'-piperidine]

35  (E)-2-butenedioate (1:1) (comp. 20);
6,11-dihydro-3-(methoxymethyl)spiro[5H-imidazo(2,1-b]{3]benzazepine-11,4"-
piperidine]. (E)-2-butenedioate (1:1) (comp. 58);



i 2 JUN 2003 - WO QU7 37470 -17 PCT/EP99/ 10176 Intermedi ates of fornmula
(I'r-a), wherein RL is am nonethyl and Rz is hydrogen, said intermedi\aiﬁjsN
bei ng represented by formula (11-b)) can be prepared by reacting an 2003
internediate .of formula (1~-c) with hydrogen and a m xture 0f

met hanol / R4 n the presence of a suitable catalyst, fJ-ERERPES
rhodiumon alumnium in the presence of a 5 catal yst poison, for exanple a
t hi ophene solution. NHZ Internediates of/-formula (I1-a), wherein R is
-CH2NHC(=O NH2 and R2 i s hydrogen, said internedi ates being represented by
formul a (116, H)-dibydrds &'-@rleydeoxyethipl)spiefi-imigazo] 2| 1A }¢3 jrenzazepinefl 1{45 nul a

(I'r-b) w trblﬁ)&}ﬁﬁ'%@g%%?ﬁf%&&ﬁ%gn appropriate aciI ?i b)such as 10

hydr ochl ori*c™acl tes of fornmula ( _can al so be
converted i6alladihydret moethylspireld Hrigridazol2, \-b1[3enzagepinei 1l 4¥pipeasidine]-3-

- CH2NHC( :O)cgfboq?}rgag Mpﬁ?gﬁ(c{;mg.rgggen, said internedi ate bei ng

represented by fornula é%'rea’cti on wiith a reagent of formula ()X),
wher ei n915 el Eprmieptrgorylkhild o ydre-ephemgspifabed; imidaznlad-bd(Hal o atom for
exanpl e chli@h@azebihet N4 PSRRI RS- lﬂﬁroﬁarﬁidtctlﬁ&{c?;%‘éﬁloﬁﬁe Gcomp. 64?;

N, N- di et hyl et hanam ne, i reaction_inert s such as, for, exanple
met hyl enechi” ilagqargoq)ﬂ)-aé?@_ﬂw TOSpHy HRW‘E"FP ,Y-?)géﬁ@pzazeplne-ll,{- VO
p/MRL76 Internediates of fornula (11-Db)

ODI 37470 - IfipdriddIN '20fdx

Rt/ (€68
can further_be verted .intQ.an ter nedi , of f.or a (l1l1-a), wherein R~
"o o i O ER ol T I tePR kA % Biog i REL It 28 bei ng
r epr eséfit ed, bl~dfhydmspao[IH-irhidazd}®, 1 {bdEBdhenoazepine il 1od pépegidime ] 4,34 or nul a ( X)
wherein W ' : [ ,eSUch as a halo atom e.g.
chloro, in ({lﬁaggﬁaglgﬁggc(ghg#b%ﬁ?@edﬁ%?@g%gég@&%ﬁ’ exanpl e i
N, N- di et hylapredrtgh Aeoxide, an addiionisalh ajquatemnasyamingtor agtarpochemically
met hyl enechk@hbdeforhhereohal 0 B P-1~ ~z (I1-i) NN 0 I1-C-"salkyl 0 2 ~2
(I'1-T) (11-b) Internmediates of fornmula (I11) can al so be hal ogenat ed
according to the procedure described for the preparation of the conpounds
of for il a The preseny inveation also ¢@icerns agvel cpmpounds of formw: nedi ate of fornul a
(11-g) and (B-h). -6 1 halo Internmediqtes of formula (11-g) and (li-h) can
be converted in an internmediate offforfula (11-i) and (11-j) by reaction
under an atnosphere of ammoni a and\carBonnonoxi de at el evated tenperatures
in the presence of a suitabl e@at , e.g. halo

p— /Z {-a)

J N
N%\Rl

RZ

their N-oxides, addition salts, quaternary amines and stereochemically isomeric forms,
wherein
R!is hydrogen, C,.¢alkyl, halo, formyl, carboxyl, C;.¢alkyloxycarbonyl, C,.salkyl-

20  carbonyl, NR®RHC(=0)-, NR*R)C(=0)NR?)-, ethenyl substituted with carboxyl or
C,.salkyloxycarbonyl, or C,.¢alkyl substituted with hydroxy, carboxyl, amino,
C.salkyloxy, Cy.calkyloxycarbonyl, N(R*R)C(=0)-, C;.salkylC(=0)N(R?)-,
C1.6alkylS(=0),N(R%)- or N(R’RHC(=0IN(R>)-;
wherein each R® and each R* independently are hydrogen or C,.salkyl;

25 R’ is hydrogen or hydroxy;

—A-B-, Z, R? and n are as defined for compounds of formula (I); and

P represents a protective group for example, benzyl, or those protective groups
mentioned in Chapter 7 of “Protective Groups in Organic Synthesis” by T. Greene and
P. Wuyts (John Wiley & Sons, Inc. 1991),

30  provided that 6,11-dihydro-1'-(phenylmethyl)-SH-spiro{imidazo(1,2-b]{3]benzazepine-
11,4'-piperidine] (E)-2-butenedioate(1:2) is not included .



12 JUN 2003 V!'' O 001 37470 PCT/ EP99/ 10176 -19 acetic acid, palladiumsalt,
and a suitable ligand, e.g. 1.3-bis(diphenyl phosphino) propane, in %
reaction inert solvent, e.g. tetrahydrofuran. 5 10 In the foll ow ng 2 JUN 2003
par agr aphs, there are described several nethods of preparing the starting
mat eri al s wa 00/B®#76 or egoi ng preparations. |Internedi ates of fBCTEPS/(017
wherein Z is a bivalent radical of formula -(CHz)p- (b-1)) said Z being
represented by ZlI, and said internedi at eg- bei ng represented by fornul a
(11-k), can be prepared by cyclizing an alcohol of formula (Xl). The

i ntermedi at I I i i 1

i m dazol e ngﬁ%gém c(ga{{snu to?rf]cgjmlu}] ngﬁrﬁ% g?éfn%@?g?lﬂé?ﬁ?%?{%‘@‘% E%P%n%?gor di ng
to the prockamues(ldescri bed for preparing a compound of formula (I-b-3),
(I-b-4), (I-b-6) to (I-b-11) and an internediate of formula (lI1-b) to

TR : . . : : . . d b
{reating t noUsteREnbeitE, e Bld-LReREAGHA:R chn R DL EFh Blield pRARAUSE =T, Y
yi el di ng a reactive internediate which cyclizes to an internedi ate of

formul a (11 Aksp.intépgsting compeursis iacksthaseedonipmunds effoirmplasiF- Hnghaeinds' is e. g.

met hanesul f gpj Ci ' 1&§y.a6 @, e Laul P id
Systens, e. féﬂ’f?%ﬁ?ﬁ» pio, K|, SRROEDELO) 2 R syl RRE bl 1BEecRURERRE o 5
or Snd 4. 20:1-ek¥I6(ERPINERoh §1-saHad =DM rdy NR°ROGEOMN(R )wherein P is
stabl e under the given reaction conditions can be prepared according to the
above rgact i racedur r i S = GRl .epargd. by
reacti ngﬁankl&g’lhegé@g K: “‘agF?@Q‘%“?‘&gﬁ‘%f‘ﬁﬁ’%ﬁ?ﬁpé’(‘?%ﬁﬁ“&"}%‘c‘g%&?‘ oegéelﬁo ofmul a
(~). t ~ z)nabiralent sadical of fprmulax(p)3) Fehereint xach)hydrogenyat@aimayrindenendentlyde
conveni ent | yopRLf 8y 8 datkl RalbCRTEHQN of B¢LdikAGkyent such as, for exanple

t et r ahydr of ue|Pan) i%@?%% gr'easence 0’1@?3 sﬁfgta%l e}ybase such as lithium ,
di i sopropyl am de and butyl |ithium 12 JUN 208 -20 5 10 Internediates
of fornula (Beip fugtheriaienesting epnpeunds erethpsecanepaundsaf foamubs (e wiereinZ

- (CHZ) Prs (bisla)biv%nr&tf%a@fféﬁﬁﬁl)a(b-ii?hﬁhxZisbP.' ng represented by Z2, and said
i nternedi ates being represented by fornula (11-1), can al so be prepared by
reacting a tricyclic noiety of formula (XIV) with a reagent of fornula
(XV), wher eComnpurdseideoanels (B, eaniheaseraredby depyotgetiignan iategmegdiatoifomnelm

such as_ chl Qo wHeRAPP @ pidiEing 31 RiIRKEmIE, BolRGk HRRe pRREI QIR . Such
as tetrahydrofuran,. in the r

n, . resencé. of a suitabl & hase s S 0
exanpl e, | i FKPHARER ip efﬁyﬁlf Fhtectivg Csa»exgﬂul'm r@h}?lﬁ%&ﬂ*@ﬁﬂg’?ﬂﬁr Geeengead of
f or rT},l| a2d 11 B) Ways @phn Mggﬁyla Sbfﬁs,?ﬁ.iwlm)i &Icueépzrbdaetidrmegaimi @nrbeihpﬁ'fxbrmed
resultin | | nt er,nedl at.e .0 or nul a - a- a 0 I N 1 t he .
oabdur gs Budlr RAPRG R R hE e Dintht s glee BE RRARED sl er foronriqre )
(1-b-6) to Eatalystlin areagtibnanert salvented smitgblefcatatystrinl the @bovexeattion(ikifor). B N J
XIV) 15 ~ VB P \ 3 s hoe ~, R~
(XI'V) (%@e%%m-og%%ﬁ%mmg&oﬁ an&}t{& ke Ad Lll;ﬂrb riate

(D

I nternmedi ates 0 [ e prepared by cyclizing an internediate
of fornul a FSAGHPN-IREECYY RNk EPrisaidiTARCtoN d% def FXS TS Rjalsehok 6r2- MsghagBPbpar at i on
of intepsredieafas], fprdbPdndubii the likk)an dstdr &f. Bthitaddrahe and the like, an acid, e.g.

acetic acid and the like. The thus obtained deprotected compounds can optionally

further be derivatized either by replacing the hydrogen on the piperidine nitrogen by a

moiety belonging to L, or by introducing on the imidazole moiety a R' group or a R

group or a R! and R? group, or by derivatizing both the piperidine moiety and the

30  imidazole moiety.

An intermediate of formula II can also first be derivatized at the imidazole moiety by

introducing a R! group or a R? group or a R! and R? group, resulting in an intermediate

of formula (II-a), and then be deprotected, followed optionally by a derivation at the
35  piperidine nitrogen.



UA (XVI) cyclization (XIV) Internediates of fornula (XVl) can be prepared
by reduction fromthe correspondi ng al dehydes, said internedi ates bei‘ )gwl 7
represented by formula (XVII). O Il CHB Z~-N~-N U A (XVIl) reduction 2] I
20 Said reduction can be conducted in a suitable solvent, such as, for
exanpl e mMhe3eH70 i n the presence of a suitable reduci ng age@I/EP¥I61V6as
sodi um bor ohydri de. 12 JIJN 2003 WD 00137470 PCT/ EP99/ 10176 -21
Internmediates of formula (XVI) can al so .be prepared by reacting an
intermediate of formula (XVIIr) with formol 38% sol uti on under pressure. s
z2 N~/ A (XVill) 20 fornmol Alternatively~the tricyclic noieties of
formula (XIV), whetein Z represents a bival dnt radical of formula -CH2-,
said Z being repr by Z3, and said triscyl cBic noieties being
represented b§HP (XIV-a)) may al ared by first cyclizing an
i nt er nedi atke— f f & erethN2 rgpresgnts Z3) said internediate
bei ng represen mrwla(X‘VII-a)) t ‘/ing said internediate with
an appropriate aci eyg, trifl uoroacetlg aC|/d |eading to an intermediate
of fornmula (X )6}) oved by reductl on redence of a suitable
reduci ng agent.”'n cycli ng r,e.guctlo 3 ~\~ /123 .-. %3 B -A NON HN
J CFsCO0 ~ NJ (XV 1l-a) Xl ai d redrittion reaction can be
performed in the presence o hy\droggn and an appropri ate catalyst in a
reaction inert solvent. Ay, Ej_ﬁat alyst in the above reaction is, for

exanpl e, platinum on-charggal )\pal INgdi um on-charcoal, and the like. An
appropriate reaction |nert sol said reaction is, for exanple) an

al cohol) e.g. nethanol, ethanol propanol and the Ilke an ester, e.qg.

et hyl acetate and the Ilke) an a acetic acid and the Ilike.
Internediates of formula (I11) ca be repared by reacting an internedi ate
of formula (XX) with a reagent of @rnul@ﬂ XXI'), wherein Wb represents a
sui tabl e | eaving group, such as a halo aton1 e.g. chloro, in the presence
of a suita Licfle e.g.
N h%l}?eg?%ﬁ?’fﬁl y%oth rl.)oﬁﬁ’&’é mb{gm hic whbﬁ‘%k@%xﬁéﬁfvb%ﬂ‘tzfaﬂﬁ% ?ﬁﬁhiﬁﬁz 0d S ¢
12 JUN Z003CHe ¢S5 (D7 4br9). spid @WUD@?mm@fv@dlbmeaﬂa@egmdﬁ formul a

(XX), vvher qirepaﬁéd by BydRire & iRedmediate. oﬁahduuarmgrxmw pesacdef tadigRlgesent ed
by for téﬁxorc)metﬁanesﬁ?orp ggggglthl@/h ebenzyl ating an internedi ate

debenzy at|
(Y M
A A A B
(C/Hﬁ“ cyclization (CHy ===
L—N / C==0
7 N—CHz—-lCI—O-—Cl-éalkyl ——  ~—N l
—~CHj
N A R! (o] / N
N
. oy R (-a) %R‘
2

The compounds of formula (I) may further be prepared by converting compounds of
formula (I) into each other according to art-known group transformation reactions.

10 The compounds of formula (I) may be converted to the corresponding N-oxide forms
following art-known procedures for converting a trivalent nitrogen into its N-oxide
form. Said N-oxidation reaction may generally be carried out by reacting the starting
material of formula (I) with an appropriate organic or inorganic peroxide. Appropriate
inorganic peroxides comprise, for example, hydrogen peroxide, alkali metal or earth

15 alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide; appropriate
organic peroxides may comprise peroxy acids such as, for example, benzenecarboper-
oxoic acid or halo substituted benzenecarboperoxoic acid, e.g. 3-chlorobenzenecarbo-
peroxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid, alkylhydroperoxides, e.g.



(~-a) Said debenzylation reaction can be perforned by, for exanple,
catal ytic hydrogenation in the presence of hydrogen and an approprua]lﬁl 7003
catalyst in a reaction inert solvent. A suitable catalyst in the above
reaction exarrpl e, platinumon-charcoal) pall adi uno and
t he Iike.wéﬁmé oprr ate reaction inert solvent for said rgac ?%én}ﬂﬁlég or
exanpl e, an al cohol, e.g. nethanol, ethanol, 2-propanol and the |like, an
ester, e.g. ethyl acetate and the Ilke -3f aC|d e.g. acetic acid and the
like. Internediates of fornmula (XXI1) can be prepared by i m dazol e
formati on obutybhydro-pendradereSiiicebe sol vehorareylfer ¢xdfiple] yvaten, lawenelcaols,ech as
hydr ochl or (XXI I
I nt er medi a feflgﬂg &I}dthghﬁ‘e hg%aca%oﬁs @Irg'%lhe&' Itctgﬁ\éé %%(j i)r)tar(g% haloéeﬁlated
i nt er nedi ahpdrocatbonsnelg dickiaramethand; aadzu&rumétoﬁ@uo}n@ph@nam ne in a reaction
inert solvent, such as, for exanple N, N-dinethylformam de and the |ike. H-
OB HEN 2 rmul a (XXI V)
can be S’S‘r eqpfgc é:é)r@o{mc@ of(f%%ldla?gl) Iwhteg%%xﬁ)ﬂr t‘h?ﬁ ﬁ%cg&& Eﬁﬁ Lgéegég) .
JUN Z003 - rmmmm'?ba anﬂ:sasl dompeunds Beid@Aepraseried by imyular(l@b c@ebc 0~ -~ 2| n
L- N ( XXV) d et £ig th l@id XXV) can be
%‘Ia.?-e Me%tn?qgé] E@rﬁ?&ﬁ%&?ft i g{ﬂ)‘iﬂhél i &M)gBH starh

prepared b bstitutin f.or mul benzyl am ne

in the pre§empeungds being epraseried by formalayI-cy withg @?EFW@ foamaha leWii n a
reaction i ('W)twﬁéljeﬁﬁwtl is @stﬁtabféﬂém %ﬁﬁ p! suth 8€a RDEl afoR€ eld. Bforo8 O 2)a L-N

Cl ~H 15 2 re stereochemcally i soneric forns of
the ¢ M %‘bsryIﬂS% éﬂ@t)mwa ARSUHRPAEned by the application of
art-knovvn pr ocedur es. ?’,as.\greomars may be separat physi cal net hods
such as sel ective crystallivati on and chromat ographi c t\echni ques) e.g.,
countercurrent distribatiorg |iquid chromatographyAaandpBhe |ike. The
conpounds of for oo | prep_a.r.ad in the Hebeina e described processes
are generally r mc MgL-S-NWhi cafy be separated from
one another follo novvn resol ution pro ’The racemc
conpounds of fornula (I ich af¥) sufficiently ba r acidic may be
converted into the. i ng dlastereorrerlg af orgs by reaction with
a suitable chiral aci d) spectively chiral base SaiJ,di ast ereoneric salt
forms are subsequently separated, for exanple, by sel é{ctr ve or firactional
crystalliz r b N lkal i or
el a an e Feapo bl R e I L ALER LA BY SRS | 2
conpounds @kampieyah arqmancrrwdmeé)om mlaarmﬂ»radmmwaqih% a dipojaxrapratiel ar

liquid chr ‘%Hﬁkﬂﬂra% nggH&IeIi‘Hy&oEzi}b&?'or%trﬁktu?@@fr %ciﬂ’&ﬂ@@ms Sﬁh@'ad&'ﬂi&a of an
ster eo](cgem cally 1someric forns deri Veraiké’i omth r respondi ng

pure s reé‘@ﬁé‘?ﬁr@éﬁ bape suchinasy fo& CI‘%‘F‘HJI? 'i‘ﬁal{(ﬂéora%‘rﬁaﬁh 1ge &e tc goH&t eri al s,
provi ded t haidrégea daﬂmhrepﬂk@;ﬁﬁun@dﬁﬁa raﬁﬁd@@?ﬂr‘bkﬁlalol' yxrdE’,roIf&hr(ﬁQAryc bésea

f
S er cospec T Srabh BRIl B AEpGr MO “IRERD ek Hotte i FHZhJeReagteY)
enpl oy enardurimgehe calrsgofithe ecastion. i sgmenitsemie the addltiorZoﬁ]ad\Ioé@:Salt

PCT/ EP99/ 1 3 lnag
materi al s gﬂ'e &#{&r Cl aﬁ?"%@%‘a’ﬁ b{]gﬂggrsﬁraa‘r?ée dr%ﬁoﬁﬁnﬂgggfﬁp%tgﬁdégﬂ%n a
prepar & adtising ﬁ@}'te@h@@ﬁ\ﬂ@rﬂatfcﬁfahe ye@eldan. on procedures generally knovvn | n
the art. For exarrpl e, the preparation of 1-(1- phenyl ethyl)-1Him dazole is

descri bed | %{&%Fﬁ?—forﬂ;ﬂﬁl @%W ofis 3;5?10 u()E'utuh&e flea quﬁi‘tﬂqi

N- oxi des, quat ernary am es an ereoc mca y Isoneric

f or ns possé?é“&@fé’rftﬁemsﬂéb’ Araicildagidempsuapeby foamula(hbdarean g copvertsslinky e
act It ve an% 'hthb %hﬂiﬁ?ﬁhd‘s cﬁ@f@xﬁ‘ﬁtﬁa @M)'U&Wc?ﬁ@}a\ﬁ?g xn@msmemwsém?étﬁrtg thi fﬁr
i nst an e | ST.a e - e al | es I'C
. 185 phibomagRof rila Cpsivigys ispensh formula Bbee iR N f o
Corrpound 48§u&ﬁbleﬂd&l\d@@lgioapma1hh ty a haledtorh /. g.lchlolmntand Bhatepresattyn. Ther., 234) -

164-176, 1 e t macodyn.
Ther ., 251955%511@§gx5f§@%nalr‘1 Eﬁlll? rbg%mp%n %§§mg]§§ Q‘E??)Ca%é‘é?&q& one of
the int er nefidaokygingfthe thusmbtmr(edlcompoam@mfﬁmla dike)est i ng phar macol ogi cal
properties. The conpounds of the present invention have a sel ective binding

affinity for the H receptor, nore in particular, they have a very | ow
affinity for the 5HT2A serotonin




20 receptor and the SHT2~ serotonin receptor. This dissociation between the
H~ receptor binding affinity and the 5HT2~ and 5HT2A receptor bindi g%
affinity renders it unlikely for the present conpounds to cause appet JLUQ 2003
stinmul ati nd L nappropriate wei ght gain reported for so

H1- ant ago ‘ﬁascﬁg?ﬂ% An inportant asset of the present corrpor%h-@gpﬁéwtlhel ro

| ack of sedating properties at therapeufjc dose |evels, a troubl esone side
ef fect associated with nmany anti hi stam hi'c and anti al | ergi c conpounds. The
non-sedating properties of the present co nds can be denonstrated) for
exanple) by thefrestyts obtained in studylng {\he sl eep wakef ul fiess\cycl e of
the rat (Psychopharnpcol ogy, 97, 436-442, (19§9%) and the statge 30 gof

vi gi | ance_lggﬁbng EG power spectra incypke\ray's [BE)S Re @,%ch 24

(1995)) souxds i the present nt\on are al so c’har ter\ zed by
the abdefic of Mel efant™car di o- heémdd) ant eTrect Tophysi icaf effects
conmpounds is thg gy exhibit little or mo

such as QIc vant age of so e present
ani mal and hunman Y4 veR! thus indicat |

tebolic t ransf or t)/ ﬁ;in
w R sk for netabolic
i nteracti of®")  12RIUN 2003 WO 00! 375170 25 ¥8CT/ EP99110176 AhBt herk?®
interesting feature of the present corrpounds relates to their fast onset of

char act or | A0 Se4R A FRS BV LR o Rlentenl Folbi By e dlmaBib e ocai 1. s
The pr esentstacmg)mamisl Wwith ¢hearehgendimednl @p;dpylsﬁc(sob'hmmndah ttmpxtsdnese of a
par ti C“%a” Mttélﬂe B&Jc”ﬁpgxfogﬁgk%hﬂeh{s%reaqu eﬁ&ﬁﬁgcﬁbnﬁ&@f?&&htc&b&ng é’%ew of

t heir physicochem ca ar macol ogi ca ‘ge tres ds of 10
fornw a (1 )methylbenzepe, mg@ylbcwe@m Qb@gobe@ames phersstgt b3 dqnattﬂemihapc@tm nes

and ster coeham ebchlori @ ABUAIALIRnE DBEL G FERY: SR, A A%arth
di seas es r exa

treatnent o broad ran

allergic rﬁ‘Ilﬁ‘f‘f‘Fénet ICP@"S?@S é’dﬁﬁ%ﬁ'&: qﬂ&‘?"tafeé hydraxd scoruqrgprggl%g%ps SB¢ ?ﬁ tis,

alhl ergic aw, Nﬁffiethplgtﬁalﬂ@nﬁﬂekﬁ’—(lJtﬁetﬁé'lsmyll)ﬂ M’?Maﬁttﬁnd; bed meuﬂ?t ul . .
sic cal an rties subj ect .c unds may be

oy mul S0 oa M csmiarrBL e B Eka) ety AR el he o PR R B oo cr.

To prepare cbheeraMalahbtdap(}p Foc ormpude, comestrattd adidssuchwe hydrobronae, ef f ecti ve

amount of g} r}&&ﬁgﬂg%lclﬁgr sﬁﬁgﬁg A cad Bk &%aeor%teﬁ tl%l?ggéeg E@&hacsac{lf(alf orm as

the active rngredi Inintimate a re wt
phar maceut TRl o eacth apaline meta hu@pmde&m Witerewn dlkanal oF a miywrarEVaeR de

variety of ail@hﬁ‘ﬁrrﬂ?l&@'ﬁﬁ’édmuﬁﬁblé E'l‘kaﬁdl’“fb%etﬂh@péfhﬁﬁéloﬁ- bBghd @€ like.

adm ni %ra on Thesl?[ng g‘&macekjtl cal rrpos%tl ons are él rably as unitary
dosage orggy e ¢ &g rate F}V’)re‘ffé’%l‘ft’%? Yeplpecqsite heat ARoIRaFIOn rect al I y
or topical Igixture, iaypattemiae upad therreflor temperatwgi cal action. In case of oral
liquid pharnaceutlcal preparatlons conpri sing sol utions, suspensions,

d 75 f. th h t di
Steh as) "t ohegpaacs ofPtm el 2 PR eIS] b reudt e T TR RS rmy be
enpl oyed, \henaagl-chwithaeeagentofdbrmaod (\) iphiser prassacet oabuipbipzasetd. gms
cOMPL 300 RRUGEHS)e kg, HPRALE PO IO 2 p LR R 35
the like myaq@@gecﬁmp@ye@ offerauis - @Mlth@eﬁg@agfefwmu@dhﬁhpg ration, tablets

and capsul eshupflok PihOSSdY, irt B?ut%&tsoﬁ/éma%ﬁ%@% r@étﬁifleh’é@:htorﬂiésage for s, in
whi ch case sol1d pharnaceutlcal carriers are obviously enployed. In case of

i nj ect abl e pharmaceuts caN conpositions, the carrier will Aisual ly conprise
sterile water, at least ip large part, though other ingrgdients) such as
sem poi air sol v§§_lt)s,A y/be inclu ed 8[ exanpl e, @Q) i'dy sojubility.

Exanpl es of Gar ngr&\f nj ect abl € solzu Jons conpr i Sg¥¥xl A/me\sol ution, 35

gl ucose sol utH‘O‘h‘ or m %% ur e ~of—seat-+ne—and>gl uceseNsol yAi on.Z | nj ect abl e
sol uti ons cont ai ounds aoff Lhe.oaip qm;ntl oned may al so be
formulated in an oil or/ roIonged action. Appropriate oids Bor this

pur pose are) for &x , anut oil, sesane oil) tzﬁonse\e%EH, corn oil,
soy bean oil, syn ktic ffl ycer ol esters of |ong chal n 12 guN 2003 - WO
ODI 37470 PCT/ EP99/ 10176 -26 fatty acids and mxtur es of these and ot her

oil's. For tttasw nak bptbrmtnd(mwwtaatahﬁtw%wmm@@re@ﬁpnp@m%ehw gaiidd

Comostal on R P SrPrEeR R e g G d Bt s

optionally conprises a penetration enhanci ng agent and/or a suitable
wet t abl e agent, optionally conbined with suitable additives of any nature
in mnor proportions) which additives do not cause any significant

del eterious effects on the skin. Said additives may facilitate the

adm ni stratlon to the ski n and/or oy be heI pful for preparing the desired

o " o o —yr o " - .



Herei nafter) THF nmeans tetrahydrofuran, DI PE neans diisopropyl ether, DW
means 15 N, N-di net hyl forrnam de, DI PA neans diisopropyl am ne A ]ZJUNZWJ
Preparation of internedi ate conmpounds Exanple Al a) A mixture of DIPA (1.4
mol ) in- ml) was stirred at -70C under N2 flow. Buppllgpbéi 932 5.
hﬂhexanewﬁﬁoggﬂg?) was added portlonmnse at a tenperature bel ow (g

The m xture was stirred at -70C for §§ . 1-pheny|ethy|-1H—inidazole ( 1
nol ) dissolved in THF was added dropw at a tenperature bel ow -55C. The
mxture was stirred at -70C for 1 hour. 1-(phenyl mefhyl)z4-piperidinone (
1.2 nol) desgingibeicompauidswhformwded) whergin ks és latand Reansb& atrg hadiegen waids5C.,
The mi Xt Ur&MRHndd b dﬁgi’eﬁésentw@gff&ﬁmﬁa (10415), ilPforaRi e, bBtiGRNTin the

t enper at ur e, stlrre erature eco osed with

e
H20. The OME¥AFEOLH) W?P%i%c%'b@@d&cé‘?% c yﬁ%%ﬁ@%ﬁ@@m Pa?msdg,

extract ed aefi aditiz Sbdiumldteta®s SAthe hk@)lﬁ brdmo exmeatmatedmwreé&bﬁp&)
due was crystalllzed from

filtered and,th | ate
DII PEeE g113‘8&&%“%&5“%%%353%5?3&“&)32‘“?5“&‘él? Eﬁ‘hg?‘? WLELPERNIEt h DI PE and
dried, yielding 271g of

4- [ 1- ( 2- phewwinas bitedred Kok ipbeRiERf fermild (1b-8) Slﬁiﬂlbm§ &t De-fdriBe dadum@éddi nol

LT ur o Pﬁaﬁé%’ap&aamxéérrfpz%%ei M,g&&@% P50 Uld Pt 150 hours,

tCEEQ:I cool eghrr dexcgwbo)qrmclaeﬁ) repkdsanted byl foviniula (JeleI) aR/(Iae), byfr&ia@ﬁbﬁd W| th

Th t dried t
ol verP e Boapids KRE S S PR AR prpEREet Y B e sttt
(99/1) (Izﬂﬁam) The precipitate was filtered off and dri ed) yleldlng
169. 6g of S, b-di hydro-1'-(phenyl nethyl)spiro[ 11H i m dazo[2, 1-b]

0137470 Dbt Ebgatp0bE Rl W0 9 ok Rl o comvehed H11e™° ~ 1O

1- ( phenyl nmd'ﬁ,%pc)nddng dmidehsaiy Corapouyidy beirgireprasentsd 1y forinula-(bbpkd) iadd nol (0. 124
ot ur mﬁé'q’l? Oy sehoith ich' il & Blailich, OF) | Slaeflaion o2 | oy

at 120C f ofth yﬁar mmextmep@sm qf GUMRQNIF AR asleéabl%wasawtz@a with NaOH 50%
and ext r acyeyldihdthylsifiobdridih SinQf [@adtion ihéy Selvése. 8 meyleBchdnde. f i | tered
of f and evaporated. The residue was purified by HPLC (eluent ;

CH2C12/ (CH30H/ NH3) 99/1). The pure fractions were collected and evapor at ed.
The residue was converted into the hydrochloric acid salt ( 1:2) in

(C2H5) 20, yielding 0.91g of

' - (phenyl net hyl ) spiro[i m dazo[ 1, 2- b] i soqui nol i ne 10

10[ SH] , 4' - pi peri di ne] di hydrochl ori de. di hydrate (2% (interm 3; np. 161.2
C). Exanple A3 a) A mxture of internediate (2) (0.09 nol) in CH2Cl2
(1000nl) was cooled to OC. 1-brono-2,5-pyrrolidinedione (0.09 nol) was
added portionw se over a 1l-hour period. The organic | ayer was separated,
washed with H20, dried, filtered and the solvent was 15 evaporated. The
resi due was purified by colum chromatography over silica gel (eluent:
CH2C12/ CH30H 97.512.5 to 9515). A pure fraction was collected and the
sol vent was evaporated. The residue was dissolved in ethanol and converted
into the (E)-2-butenedioic acid salt (1:1). The precipitate was filtered
off and dried) yielding 17.3g of
3- brono-5, 6-di hydro-1' - (phenyl net hyl )spiro[ 11Him dazo[2,1-b] [3] 20
benzazepi ne-11, 4' - pi peridine (E)-2-butenedioate(1l:1) (36% (interm 4).
Part of this fraction (16.5g) was taken up in H20) K2C03 and CH2Cl 2. The

m xture was separated into its |layers. The aqueous | ayer was extracted with
CH2C12. The conbi ned organic | ayer was dried (MgS04), filtered and the

sol vent was evaporated) vyielding 12.9g of

3- brono-5, 6-di hydro-1'-(phenyl met hyl )spiro[ 11H i m dazo(2) 1-Db]

[ 3] benzazepi ne-11,4' 25 piperidine (interm 4a). b) A m xture of
internediate (4a) (0.21 nol), 1, 3-propanediyl bis[diphenyl phosphine] (2.5 Q)
and acetic acid, palladiun(2+) salt (0.68 g) in THF (567 m) was stirred in
an autocl ave at 150C for 16 hours under NH3 ( 10 atm) and CO (30 atnm). The
m xture was filtered and the filtrate was evaporated. This residue was
purified by colum 30 chromat ography over silica gel (eluent: CH2Cl 2/ C2HSCH
100/0 over 46 min to 70/30). The pure fractions were collected and the

sol vent was evaporated) yielding 36 g of

5, 6-di hydro-1' - (phenyl net hyl )spiro[ 11H i m dazo[ 2, 1- b] [ 3) benzazepi ne-11,4'p
peri di ne] - 3- carboxam de (44% (interm 5). Exanple A4 35 a) A m xture of
internediate (2) (0.16 not) and sodium acetate (45g) in fornol 38!/o (300mil)
and acetlc acid (30nl) was stirred and refluxed for 6 hours then cool ed)

T /NN NN VA AENS ] NP ANy FPNAONT | Fr=rsrsd A N A PSS ~ N



-30 PCT/EP99110176 the sol vent was evaporated. The residue was purified by
col um chromat ogr aphy over silica gel (eluent: CH2C 2/ CH30H 97/ 3). lhe ﬁure
fractions were collected and the solvent was evaporated. Part of th 7 JUN 2003
resi due- (wd.08@)47ovas purified by col urm chromat ography over pgirliped§19k )
(eluent: CH2C12/ CH30H 95/5). The pure fractions were collected 5 and the
sol vent was evaporated. The residue was_i{giturated in DIPS) filtered off
and dried) yielding
N-[[ 5, 6-di hydr o- }»=tRhenyl net hyl )spiro i mdazo[ 2, 1-b] [ 3] be epi ne-11,
4' -piperidin]-3-l]nmethyl]acetam de (ifnter 10). Exanmple A6 m x{ ure of
internediate (8)A(0.(B2 nol) and triegfhyl mmne (0.015 nmol) igp CH2E12 10 (
150m) was (Siij 0C under Négf)l.0 [
opwise.__The pixtdire
1 S extractec\ w
separ at ed, mashew/mj h H20, dried, L&F;EL?d and t he sol
evapor at ed. The pAdue was puri fi e umm_chr omat ogra iliLca
gel (eluent: CH2C12/ CH30H 98/2).“+H8 pure fCHH ons mere(ﬁggiol ecté%hgﬁd
t he sol vent was(l-exdaporated, yielding 2.1g of CH,OH
N-[[5, 6-di hydro-1'-(phenyl net hyl ) spiro[| ldddation dazo[ 2) 1- b] J _
[ 3] benzazepi ne- 11, 4' - pi peridin]-3-yl] hyl ] met hane sul f onam e°¥¢%@%rn1 I
). Exanple A7 a) 1-N®thy|-4-pheny|-ﬁrﬁrpgéidinecarbonyl chl/6rigde (0. 49
nol ) was added portionwi se 20 at roomtenperature to a stir¥ing 'm xture of
benzenenet hanam ne (0.49 nol) and tri&thyl® amine ( 1.223 nol\) i CH2C12
(2500nt). The mixture was stirre8fia tenper at ur e Ed#n K2003 (
150g) and HZO were added. Thepp)turelwas stirred ape-separatedznto its
| ayers. The aqueous | ayer was ext th CH2A 2. Th i @doorganic
| ayer was dried (MyS04), filtered and # he\ s@l vent was evaporlat € ) 125
yi el di ng 1449 of 1-nethy|-4-phenyU¢MH5pbé%yEﬁethyI)-4- %gjrl iAeC&Hboxam de
(95% (nterm 12). b) A mxture of internediate ( 12) (0.47 1) in
thi onyl chloride (750nl) was stirred and refluxed for 1 hour. Jfe sol vent
was evaporated. Tol uene was added tw de %HQ' vapor at ed agai n| Ogxplafiérng 1909
of N—[chloro(l-nethyl-4-pheny|-4-piper'61nyrf 30
met hyl ene] benzenenet hanam ne nonohydr | oride (100% (i nt 13). ¢c) A
nuxture of internediate (13) (0.47 ) Nn DVF (750nl) wasf cooled on an ice
bat h. 2, 2- D nmet hoxyet hanam ne (0. 54 ymol) gdi ssol ved i n DMFawas gdded
dropwi se. The mi xture was stirrggyat \Loom t enper at ur gcipygr nalt . The
sol vent was evaporated, vyielding 21 / N

N 12 JuN

N- (2, 2- di met hoxyet hyl ) - 1- metiyT'\4- p
pi peri di necar boxi m dam de di hydrochl gftde (100% (interm .

2003 ' WD 00' 137470 PCTIEP9911%&7% - A m xture o@ﬂgﬁ ~abgu (14)
(0.47 mol) in HO 6N (1500ml) waB®Stirfed 91 a cloudy sol §tion, then
washed with CHzC12 (900ml), stirred at 80C for 1 hour, cool edoodl kal i zed
with a NaOH 50% sol uti on and extractedlmjth CHzCl12. The orgaj%c | ayer was

t hanesul fonyl glploride £0.013

irred+for 2 hotIf S.

12. THe or g&ni\

separated, dried (MgS04)) filtered and|the sol vent was evaporpted. The
residue 5 was crystallized from CH3CN. YThe precipitate was fivYtered of f and
dried, yielding 38.3g of é/'*\\n

1- met hyl - 4- phenyl - 4-[ 1- (phenyl net hyl ¥- 1H A m dazol - 2-yl ] pi péri di he (25%
(interm 15). e) A mixture of intermadi at® (15) (0.195 nol ¥ in Bret hanol
(350nl) was hydrogenated at rooﬁ?b pal | adi um on
charcoal 10% (3g) as a catal yst-N 10 Xfterzuptake otf
catalyst was filtered off and th I
crystallized from CH3CN. The precipi%jte was filtered off apd
yi el ding 42.3g of 4-(1H i m dazgl -2Vl hyl.- 4- phenyl pi
(interm 16). f) A mixture of Bl hydr | de—ébﬁ){o. 28-t0l ) Ln DVE (150n1)
was stirred at room 15 tenperature. Internediate (16) (0.145 ﬁﬁﬁyhdissolved
in DM (400m) was added dropwi se. The m xture was stirred at oroom
tenmperature for 1 hour. Methyl 2-chloroacetate (0.232 nol) dissolved in DW
(400nl) was.added dropwi.se. The m xture was stigfrediat rgoomtenperature for
20 min, pou l}goco&ﬁoqn,qg\gf g’@b‘ﬁﬁ?} whetsin hisdaoand Bogy R; m@gal(cz*@beml and
extracted vednipouhdEbéing ien@diyfobmiarni-vasg) afParal 3yl karfibd pRpaed byyS04) ,
filtered and the sol vent was evaporated. The residue was puriFied y col umm
chromat ography over silica gel (eluent: CH2Cl12/(CH30H NH3) 95/5). The pure
fractions were collected and the sol vent was evaporated, yielding 40.1g of
nmet hyl 2-(1-netyl -4-phenyl -4-pi peridinyl)-1Him dazol e-1-acetate (88%
(interm 17). Exanple A8 25 a) Reaction under N2 atnosphere. A m xture of

DI PA (0.455 nol) in THF (500 mM) was stirred at -78C. Butyllithium

~ r~ana 1 P B B L Y 1




30 and 9218). A fraction was coll ected and the sol vent was evapor at ed,
yielding 5,6,7,8-tetrahydro-1'-(phenyl methyl)spiro[ 13Hi m dazo[ 2, 11PIIUN 2003
[ 3] benzazonl ne 13, 4' pi peridine] (interm 21). Exanple A9 A nmixture of

5, 10-di-h hglazo[ 1, 2- b] i soqui nol i ne-7, 8-di ol , obtai necpE@gEpyorkiofg t 0 35
t he procei ure escribed in Ex. No. A8 C) (0. 155 rml),

phenyl tri met hyl anmoni um chl oride (0. 31 ) and K2C03 (0.68 nol) in DW
(400ntl) was stirred at 90C for 20 12" JUN 2003 WD 00/ 37470 -33

PCTI EP99/ 10176 hours) coole oured out into H20 and filtered over

di cal i t e. hAegemating atcenmagncg@fﬁgﬂatlé&l -b-40 Withtag appsppFigte helogerptipgrieegenhyer was
washed w tjh aljggatld;“,@gsgm@@) filtered and the sol vent was evaporat ed.

The resi due was pu d over silica gel glass filter (el

CH2C12/ CH30H 100/0 to 9Y13). The pure frms were collecte \t he 5
sol vent was evapor at ed) pyi el di ng 3g of A

5, 10- di hydr o- @n8;di oxyi m dazol[ 1, 332?J| Pnol i ne (8. (@@m i m 22)
Exanpl e A1D_A/m xt £ i nt ermedi at & ee Table 1 paned

accordi ng cedlre descri bedy n
solution (60nl) wasj
evaporated. The regvd was taken up in ans | amount of H20.NT L xture
was al kal i zed%h K2ZC03 and extragigegw t RWCH2B¥2/ CH3AH-13he organi ¢ | ayer

was separated, dried, filtered and the sol vent was evapor at ed, yipg)di ng

1500 AN VAR O o o

nmpl & Aldmidene.gt Nrtuomtosmmnmdw A QiitableGedrtibn-ingst Joleand farrsaish hajdgeani ne
( 0. 0421 Mg ig‘ﬁcu&? %sugd}'%ﬁﬁr#g Ylﬁﬁe&@%@rﬁﬁﬂu@ B, %ﬁﬁt&%?ﬁcetﬁhﬂﬁél

car bonochl ori w'se at ux tenperature.

The ni xt ur@etylengehloride anghedike dynether wtatlwﬁgen@wré@eenb@ut%exeup € nt o

H20 and K2Ehdbiut aﬂdnﬁﬁmﬂﬁa@ﬂ th@pzesdnté of ay@tsble DL e@sa&um&bd-ayer was
extracted with

The conb anlc | a S04),
PRSP AL Moy {5 NI RS DO Ut R o R UM o
silicd0 gel on a gl ass fllter (eluent CH2Cl 2/ et hanol 9614). The pure

fractions @an%oﬁﬂdid @pftoﬁﬂuﬁrtﬂbitbsecﬁpte/@%eﬁaﬁnema@baﬁ@sf fo'ﬁhﬂ]ar([i.mm;@, Was
boiled in DIP ilt of f a%g“he th})f%eld'n&lz 49
of [ I (&eﬁﬁwb&t‘g‘éﬁ‘ﬁﬁ élghﬁe(csmmfﬁ] Sétﬁgltlf 59lventyg.g methylformami

[ 3] benzazephrendittwge.- pi peri di ne)-6-yl] ethyl carbonate (33% (interm 24).
Table 1 lists internedi ates which were prepared according to one of the

oo B O O iy EA P 4 A . i

No. NzR1- A- GrapABUE-beltiXe fresbnBd-6HfobuiaHl-BAZ ), @hibe PrepareGily ChhoDRg 2A 1

2 RSB O G el e

2- H- COH=CHe- wemémsmctl@ﬂzyd thetlikeH=CH COH=CH- 31A8d1- ( CH2)

2- H CH=COCH3- COCH3= 2A8d1- O CH2- H~ - CH=CH CH=CH- 23A/T0XN ( CHZ)
2- H CH=COH COH=CH- GA4al\( CH2) 2- CHZOH-CH:CH-CH:CH-7A4 1- (CHZ)

Z- C( =O) H- CH=CH- CH=GH- 8A4c. 1 ( 2 0CH2NHz - CH=CH- CHE

2- CHZNHC( O)Ctﬁh (_éh@cl ] o

Z- CH2NHC( =O)_ N 4 C=CH- 21A8d1- (CHZ)
4- H CH=CH- 2) (Vi) .

2- CHZNHSQZCH3- CH=CH- CH 33A8d1- ( CHZ) - H CH=COCH3- B. Preparation
of final conpounds B 1 (preparative exanple) A ure of

i ntermedi ate (gh.g)0.0 m)?) 'n methanol (150m) Wélisdrogen ted with 5
pal | adi um on Charcoal 109%9(2g) as a catalyst at 50C for | 8hourso—a&f-{ay!
upt ake of H2 (leq), the catal yst was filtered and the f||tratge was

evapor at ed yi el di )

5, 6- did%ydr Qgrcp@ppnmﬂwﬁfeawpﬂ-h -14) ¢ fyetherbedpyidrdyzed inro agopwonad A€] (conp.
6, not cl afcsmdm cvhéxeaqtl RItayBox yEREME i ek dp@teacémmwmm&mc&@ d
salt (1: 1) %& i el S% g -dih {m’ﬁﬁa.ﬁpmda ‘{i'é’il

[ 3] benzazep? lIILE "B’i pét f i’sﬁe’]"cf ¥ )SlehY (86°/c) (conp.
6a; not clai med) A fracti on obtained in said way, can also be converted
into the {Bompdunts e firiuta @®) headid L, fxabstteeBethq), szﬁdﬂbéﬁ%@eﬁ&dﬁ&l@ound
(6) (0.1 nol) and N~N-di et hyl et hanam ne (0.13 nol) in CHzC12 (300nl) was
stirred at a tenperature bel ow 10C. Et hyl carbonochloridate 15 (0.12 nol)
was added dropwi se at this tenperature. The m xture was allowed to warm
12 JUN 2003 - WO 0: 0137470 -35 PCTIEP99/10176 to roomtenperature and then
stirred at roomtenperature for 1 hour. Water and K2C03 ( 10g) were added.
The m xture was separat ed |nto |ts Iayers The agueous Iayer was extract ed

N NI LN PNA PN R A £~/ AN\



t he sol vent was evaporated, yielding 35.4g of ethyl

5, 6-di hydrospiro[ 11H i m dazo5 W 2003
[2,1-b][3] benzazepi ne-11, 4' - pi peridine]-1"-carboxylate (100% (corlr17) &1

A m xtu ound (4) (0.1 nol), sodiumacetate (0.3 etlc
acid (Oﬁg%gtfnﬁﬁml n formal dehyde 38% sol uti on (165ml) wasgg{r%Er%g lgtfld
refluxed for 10 hours. The m xture was 1%oured out into ice and a NaCH

sol ution and extracted with CH2Cl2. Thé-organic |ayer was separated, dried
(MyS04), filtered and the solvent was 10 evaporated. The residue was

purified by LaoCihrCBh: anhsaid comphounssdry formuladl-bdp) ¢an baeprepargibyeattisghanol
95/5 to 9QIchthyou g&%fﬁifgﬁéﬁ (xacgwlaﬂéfeag&ﬁ of binfith BAID I HelfRetibeiqiht vias

evapor at e yi el
5, 6- di hydrswzm Ryags %ymWIb}%‘P(PT@[(B_LQHﬂPWMB‘E Jn g spitable ra3elioningtsi ne- 11, 4' -
pi peri di ngbtvdnt, 63 W)ﬂhﬁétﬁzﬁéﬁ%n{dém suitble &lkarfble, étMEmaﬁlfl compound (5)
(0.046 nol) and pot assi um hydroxide (0.46 nol) in i S 2-propanol (I130nl) was
stirred and refluxegZfolN 7 hours. The sol vent was evapofated. The residue
was taken up in water and extracted with CH2C 2. The o ganl | ayer was
separated, dri ( va
Il.Sg of 5,6-6‘?7?%2;‘
11H i m dazo[BTX- b] [
18). Part of thi

? filtered=engd the solven tCHv)vas rated, yielding
o[

benzazeprme—ti4*>- [ilap'@Hh'@Hﬂ'E']N' 3- hangl (88% (conp.
tNon (19Q) é\@ﬁ di ssolved in Nconverted 20

into the (E)-2-bute i C aC|d t (2:1). The precipifatg was filtered

off and dried, vyiel ‘g 0 R!

5, 6-di hydrospiro[ 11H i igodazo| 2 1- b] [ 3] benzazepi ne- 11, 4' - piger i di ne] 3- net han

ol (BE);2-butenedioid-acid salt (2:1) {conp. 18a). Exanp,8583 A m xture of

corrpou%d (6) (0.01 nol) and (CH20) ~ (0 066 nol) in nethanol (150nml) 25 and

th h | 10%
572" RS i e 4 o e e
In

filtered aHET$iRd-28iis hydrpsy sa compRimgs éangmesp@@ dorpa

]IjZP/ KZCSOh'emdn Stk étﬁgllenér BLidelix tHe Sreysnte 6K4 sl ibRbage,telp. Gibthiamindy ined,
Iltere an

{ Th te to th
cycl ohexar‘?&g?}ﬁfé %E’%ﬁg?eﬁt %oﬁetn% eS%f 35 aﬁ\'Naﬁ(Q ‘ﬁ%%ﬁ%‘ﬁ%"‘gng 30erecryst allized

twi ce from 2-propa yleldlng 2. 449 of
6, 11-di hydro-1' - mel rof SH— m dazo[ 2, 1- b] [ 3] benzaéphe- 11, 4" -pi peridin

e] cycl ohexyl sul f tepl: 2) ér-g (corrp 1). Exanple aP A mxture of

1- br omobut ari@izf6 1)) ¢ Hd (6) (0.01 nt¥yy 3 35 {0.02 nol)
and pot assm-l,l.mln i odkde (Yew—crystals)si NHE-OMJ o.r}é (20mL) zwas stirred and
refl uxed over . e mxture was evapora idue was taken up in
wat er and 12 JUN/20 3 WO 0: 0137470 -36 PCT/ EP99/ 101 /6 tracted with
CHzCl z. The orgz% 1 was dried, fil tereq_bqf5t1)and poglat ed. The

resi dye was pLSlr fied\oy col umm chrorrat ography over silicg;gel (eluent
CcH2c13 ( CH30H NH3) o5 5). The pure fractions were collecCted and

evapor at e B&!F[ i al t (1 2)
in 2-prop g%%lﬁ dg%f(r?ec M@ﬁg?@@gg@?@gfabﬁa&ﬁé%&%gf re Hﬁl—éﬁa@H@ﬁO 79 of

1' - but yl - 5b61)d$%9G@@ﬁ@@ﬂfg[herﬁgd&ﬁ@ﬁ@tid BY faT i dah5n b Preparediy reducing per i di
ne] di hydr@@d?ﬁ;s&urﬂ%fh@x%m@r Aif t(\égP@sel{c%&ra re&)cmgt&ag%nme)g W6 dumf

1- (3-chl or,opropoxy) - 4-fl uor obenzepe
5, 6- di hydr¥¥gh 03 W?Ef&fb{“?“fog‘]cf‘g]etfeﬁ?é}?é‘ﬁ?wtﬁihﬁe pi peridine] (0.015
nol ), Na2C03 (0.015 ol) and KI ( 10 ng) in 4-nethyl- nt anone (200ml)
was stirred and reflux&d 10 for 18 hours. The m xture moured into
water, separated amnd tlge aqueous | ayer was extracted th 8H2C12. The
organi c | ayefcyps d (MyS04), requctiey ed of f andcyap
was purified 6n a\gl as>cetdt er_aver silica gel (Lgf uen
10). The pur@' fr i ons J:Here col | ected and evapor gt ed.
converted into TO éxyl sulfamc acid salt ( 1:2) /in propanone.
Yleldlng 15 4.269 ©f 4 N /

-(3-(4-f1 uomq?heno y) pr opyI] 5, 6- di hydr ospi r o i #fHazo[P) 1 b]
[3] benzaepi ne- 1 , 4" -pi peridine] cycl ohexyl sul famatR—?r( 1:2) (37'0); np.
180C (conmp. 71 ). c¢) A m xture of 1-chl oro-3-nethyl-2-butene (0.02 nol))
5, 6- di hydr Gempoondslddi foirgala f) 2yHeréih[Biskaesi zazmpadieal bf fdrmyda pEHp-A(=eJOH)1. 015
nmol ), 3\ 1 1 I gcet am de
(150m) oo ) e gmg’:&ll%%%%rﬁqrt’%gﬁ Shechita B §hé;}r2’rﬁ’i)“§!ﬁql bl Rafl OplBiARES AT 00
over dicalite and evaporated. The residue was taken up in CH2Cl2/ wat er
9515. The precipitate was filtered off and dried. Yielding 0.86g of
5, 6-di hydro-1'-(3-nethyl - 2-butenyl )spiro[imn dazo[ 2, 1-b] [ 3] benzazepi ne-11]
11H] 4 p| perl d| ne] rmnohydr0| od| de (12 70/() . 255 4C (corrp 74) 25 d) A

o Y 2 o NN A PN

)

CHZ@F‘LO*CHBOH 90/
Thﬁ égg due was
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nmet hyl ) spi ro[ i m dazo[ 2, 1- b] [ 3] benzazepi ne-11-[ 11H], 4' - pi peri di ng]2 N_2003
cycl ohexyl sulfamate(1l:1) (6.6%; np. 211.1C (conp. 73). Exanpl Iéy azf] A

m xture und (9) (0.155 nol), prepared according t dure 5
descri be‘gbo%ﬂm.9 No. B2 b) and M02 (300g) in chloroform ?ﬁ)&%ﬁ%ﬁ\?\gs
stinted and refluxed for 90 m n. The mh ture was filtered over dicalite and
the filtrate was evaporated. Part of this fraction (Ig) was crystallized

from CH3CN. The precipitate was filtered off and dried, yielding 0.5g of 1)
1- di met hyreachyg a compound of formula (I-a) with hydroxylamine orasalt thereof, e.g. the

3-fornyl - I 4' - pi peridine]-1'
- car boxyl g &Og%lgﬁgégzﬁglﬁghé%gﬁ%a&l%ggvﬁ?ﬂé gf corrpoun Héhﬁ% (0.134 nol),

NaCN (0. 705 nol) 02 (233g) in nethanol (2500mM) tiixed at room -
tenperature. Acetic acdid (45.5nl) was added dropw se. 1 Xture was
stirred and refl uged r 20 hours and filtered ov e. The filtrate
was evapor aten,, esi due wasNtzklen up i n H20) K2 . The

m xture wgs— @ its—tayersTThe aqueou extracted with
15 CcH2Cc12. T ng gani c layer was dried ( fir1¥ered and t he
sol vent was evapor,at d. The residue was purified by cojiu chy onmat ogr aphy
over silica gel g! CH2C12/ CH30H 9713). A pure frad¥ onfwas col | ect ed
and the sol Vﬁl’é? was evaporated, yielding 47.7g of n(eehyl

(1, 1-di et hy hyl )RZS 6- di hydr ospi ro(11H| m dazol[ 2, 1- b]

[ 3] benzazepi ne- 11, 4’ - pi per| di ne] 3,1 -di carboxyl ate (879. (co 13). 20 ~
c) A mxt an%ﬁ&)@@ﬁa a(Dyhqreindsig afbiyalont radided of the foym: lden@?fn%hko (250mL)
and THF (ZﬁQmﬂshxdmﬁn;&iuhag Bangte;m@ﬁtba By RS Al (-€), o bégrd@mas;y rzmngragam c )

sol vent was_ev eous congcentr.ate was, neutral.ize HC 1N
(200n1)  AGRTERITEEE LG r L TEE DIESSTRE o A A B AP R GHG AFTE B Moy e
(MgSO4), fiketered and the sol vent was evaporated. Part of this fraction
(2g) was crystalli fromCHBCN 25 The precipitate filtered off and
dried) yi el ding 1/16g\o

-[ (1, 1-di met hyl thomy)car bonyl ] -5, 6-di hydr ospi ro[ 1H iAm dazo[ 2, 1- b] [ 3] ben
zazepl ne-11, (4112) | t/di ne] - 3carboxylic acid (c =d) A mxture of
conpound (L]ApJ (0\D4 mbl?)OIand—N—N—dmt hyl - 4- i d| .04 nol) in
CH2C 2 (300 stilicked until conplete disso NN di et hyl 30
et hanami ne (0.0S bl \ was added. Then /
N- (et hyl car boni m HQ@\N N-di methyl -1, 3 propan\egl ant noRbhydr ochl ori de
(0.05 nol) was(-addefl portionw se. The m xture s) stinyed at room
tenperature for 30 Kin. N Ndiet hyl et hanam ne (0. 06 nBI) was added and then
NH4ACL (O. nol add rtion T m xtuyre .wa tirred at room
t enper at u(r%goné%%‘ﬂf aﬁf Equ(tlg’g whgtein %gﬁﬂr‘f&éggﬂtﬁpé‘flgﬂéﬁ#@?@f)’s’ | ayers.
The 380 aqwarhmy] my(élrsa%@&omanbanylm wahfbe@aﬁ\(éﬁzd intb eompoimdsedf formyadai c | ayer

pur 11 ca. B Seanceln L s G o BCAF L AR RIARRR Rk aelambdts! cue s

chr omat og%pwqu\rbqp@panauan gbcompaundnef fogple(PACH30H 97. S/2.5). The pure
fractions were collected and the sol vent was evaporated. The residue was

crystalli gﬁghé fo ?%%%M thlﬁ(ﬁ}cpv% ﬁ§ ?fé‘pm ifns/ rédcibf Dh¥aRl {5 PoHiled {lbed

yi el di ng

3- (anﬂi.ocefpk}@wmg)arel@\m wﬁm@gpn B Taaqtipmpredue[is isplasgd @dp Hiiegespivhe- 11, 4 S
pi peri di nqr]mhcqgﬁfff@gxyl ate (60% (conp. 16). e) A mxture of compound ( 16)
(0.023 nol) in HC1l/2-propanol (2Sm ) and nethanol (100m) was stirred and

refluxed for 90 mn and then cool ed. The fpreC| pitate was filtered off and
dried) yi ebsfiesgribed greinabove, the intermediates of f rmula (II) can be derivatized at the

S, 6- di hydrigf@idofd ﬁaél-e‘x M%ﬁ{p%uﬂdsbaei%@&@ ninl}a‘ﬁ[ )| Betbiectiaied - 3- car bo
xam d? di h@/drochl e (94% (conp The 1 precipitate can also be
convefPed JeRISe S_E) 2-butenedioic acid salt. f) Preparation of ) o
conpound Ghtrdduciig RADER! Iahd\Rl"riwmwixeRbﬁncblb’f’rtbpwsdn(hy&ox@ﬁmeﬂﬂy&Soﬂnyl), and

N oen ity Fﬁ{%““‘%el}’lhf‘fé"ég%’% £ Rt @538 ad irinels dBlchiead A0

m xt ure vvalmrslabweeﬁwr thredprepdratinneef a‘@m;@um)uff@nanh {-beh), ddotled-b-Bhe sol vent

was evapo n C a3 The residue was partitioned 1S

' bet wg 0 ang[nlsj %C(,f g@jng) g(?g ?ﬁuieﬁl ayer was separated, dried (MyS04),
fil tered and the sol vent evaporated. The residue was purified by col um
chromat ography over silica gel (eluent: CHzZC12/(CH30H NH3) 9S/5 to 90/10).
The pure fractions were collected and the sol vent was evaporated. The

resi due was purified again by colum chromatography over silica gel

(eI uent CHZCI 2/(CHSC]—|/NHB) 99I 1 to 97I3) The pure ''0 fractions were

T 1 o o o o o o, - Y




20 (conpound 64). j) Preparation of conpound 65 A m xture of conpound |7
(0.0027 nol), 1-(3-chloropropyl)-1, 3-di hydr o- 2Hbenzi m dazol - 2- one%%,‘p%3
nol ), NazC03 (0.0027 nol) and KI (few crystals) in CH3CN (100m) S
stirred and refluxed for 48 hours. The solvent was evaporated. The residue
was puri W@AEI#7¢ol unm chr omat ogr aphy over silica gel (el SEnVEPBIES) 25
(CH30H/ NH3) 99/1 to 9515). Two fractions were collected and their solvents
wer e evaporated. The desired fraction wels purified again by col um

chr omat ogr aphy over 12 JUN 2003 " WO 0D137470 PCT/EP99/10176 -41silica
gel (el ueninterfiiddiakeslof oREMA WH), vWwherén RO iSahipmetHybapdiR Eisthydoagenmidwer e

0 Propar ATOmARD beli e &P b e &%“Sf%&ﬁéy?edl‘?ﬂf%iﬁ’gw oun 5

( 2- chl or oeintarmediatdefifoanela(l-«) 3dtmnidyogen and a mixture of methanol/ammonia in the

5, 6-di hydr i 1 i I o i di —~P5xcar box
i de. di nyReer ol FaeERT ﬁ%%ﬁ%*@? PEGER R o At A R B of 25003
(0. 020 3nol gatalpist poisopctargxgmple athiopheneyspluigs. stirred and refluxed (oil bath:
130C) overnight. The s nt was evaporated (vacuum 60C). Water was added.
CHZC121CH30H 901 10 wa¥ added. The organic | ayer Avas\separated, dried
(MgS04), filtered andat he sol vent was evaporate resi due was purified
by col unm chr onatcuyy, ver silica gel (?Hu)ent CHzZC121 10 ( CH30H NH3)
95/5). The desi s were col | ect ed/ Ay ATe\ sol vent was evapor at ed.
Yield: 1.5 g o dog (85779%1) Preépar al\i on/of conpound 67 NHz A

m xture of conpound 66/(0,0@227 nol) and HC -p/anol (3 mM) in

2- propanol (30 rﬂ)("_gyasN cg;jﬂat 80C (ail @3) h)N. e sol vent was

evapor ated (vacuum 40C). 2-Propanol was added, t¥en E¥apemated (2 x).

Et hanol was added) then evaporated. 15 The residue was stirred in boiling
et hanol ( Shteredidwseof fbithtle(Heh)offiereiu®’ in-CHNHE6O)NH,tand Ririd hydregem,oduct
was dried - : ' : 9 ' was
stirred fo%mgﬁﬁgﬁ?@f&gfﬁ%%{)eyﬁsﬁékghggoﬁ%lugag@bg)t%ﬁ%?%eé p|oa‘rreec_| plltetla _éatgr{ V\Igs
filtered ofmermegiateoffdrmula(El-b) witlepotagsiing iSoeyrnalgds @n #PPIOPTERteACcido sian as

Yiel d:j0. 3R¢drgchidfle 461: The filtrate was evaporated. The residue was dried
(over the weekend under N2 flow). Total 20 yield: 70.4% of conpound 67. m
Met hyl chl or of or mat WOBG nol ) was added at mtenperature to a
suspensi on of conpound ( '17) (0.0032 nol) in cy2 ( 100ml). A m xture of
N, N- di et hyl et haze m (pB0097 mol) in CHZC12 {20nm® was added dropw se. The
m xture was sti om t enperat ure fc;ﬂ?)n h ekend. The sol vent was
evapor at ed. S—25—ptii fi e coXum zhr omat ogr aphy over
silica gel (elueht: ] z/ CH30H 99/1 to . e pure fractions were
coll ected and the so}\,vy was evaporated. The fespdue was crystallized from
CH3CN. The preci(lyibl at e¥wasChj+N8r ed of f a?lﬁj-d)d“ . 'eJ—d!H—E)rfG&gz 12 JUN
20D3 WD 04137470 PCT/ EP99I 10176 - 42 of }3

3- (am nocar bonyl ) -6, 11- di hydrospi ro[ 5H i m dazo[ 2, 1-b] [ 3]-benzazepi ne-11, 4
E) :) pg (r) |5 di nfelméﬁn@caat@ge;ﬁ/ﬁo%ala((ﬁo&ﬁcaﬁ mlﬂge ﬁ3r30e-(rteﬂl5n én ﬁ?téﬁﬂé?ﬁt@(f)fl mﬂgxgﬁg ;1 (17)

: no c (2Q), an 0 . i n_met hano was
hydr ogenat @&a&n%ré}aﬂ% a}ai'gmﬁé@ﬁﬁyq@%% o‘?%ﬁﬁim&%“'éa@ 18’&(‘5‘%@‘?‘ inthe
pr es?ance Obeianfgtr}ajnewmdﬂ%d f)}sﬂimglaC(E-«{)]lcbﬁlﬂeactht\eith b pdagkme o fforinl4 (D Owherein t he
cataly iltered o a the filtrat p T residue was
ar 1150 byvesPterS i Sien d BrainkErtn. i £ A0 SV it Chforb 5 e
CH2d 2/ ( CHR®Eende3)f 2snitable bakes epgs VeN{dicsinyti¢tbananying, én 8 s¢dction ywrzaslivenhesugldl vent
was evapor gg’qgreﬂ}{i@efrﬁ&ﬁ}t,lg@ahm&puri fied again by columm chromat ography
over silica gel (eluent: CH2CL2I (CH3OH NH3) 9713 to 10 9515). The pure
fractions were coylec{ed and the solvent was evap ed. Yield: 0.43g of
6, 11-di hydro-1' - net hykspiro [ SHim dazo [2, 1-b]

[ 3] benzazepipg,y 11\’ -pi peri di ne]ﬁ- 3car boxam de no
Exanpl e B8 a)/ A {on of Farmpothdalyr) (1.6
cool ed to 0 15" N2 f | ew—i-Browb—2,

g each). H20(‘{()3000rrfL) wa
stirred overmght NIk8 Qrgani c | ayer was separate ied) filtered and the
sol vent was evapor at ed. ¥%f raction was pur(it) e - Nver—ey-fakga gel
(eluent: CH2C12/ CH30H 10010, 9812) 90/10 and 10010). A pure fr@ction was
coll ected and the sol vent was evaporated, yielding 189g of 1,1-dinethyl 20
et hyl 2, 3-di brono-5, 6-di hydrospi ro[ 11H i m dazo[ 2, 1- b] [ 3] benzazepine-11, 4" pip
eridine]-1"-carboxylate (27% (conp. 48). The 3-nonobrono anal ogue (conp.
60; Ex. No. B 10a) can be prepared in a simlar way. b) A m xture of
conmpound (48) {0.02 nol), acetic acid, palladium2+) salt (0.15g) and

1, 3- propanedi yl bi s[ di phenyl phosphi ne] (0.55g) in THF (150nl) was stirred in

o ~ - e N o~ o

hydBate (28% (conp. 80).
an CH2Cl 2 (7500nl) was
di n/edi one (1.63 nol) was
N The m xture was




12 JUN 2003 - WO 00T37470 -43 PCT/ EP99/ 10176 CH2ClI 2. The organic | ayer was
separated, dried, filtered and the sol vent was evaporated. The rzsj g% was
purified over silica gel on a glass filter (eluent: CH2CI 2/ CH3 P @

9911, 980036474 and 9416). The pure fractions were col | egicegrpidoifae
sol vent was evaporated. Sone starting material (7.5g; 0.02 nol) was

recuperated. The 5 reaction was carri e_q out again. Diberizoyl peroxide
(0.5g) was added to a stirring mxture of conpound (7) (O. 02 nmol) in CHzO 2

210mL di nedi 0.078 1) i
ooz o gtﬁ&&ﬁ@ﬁtﬁﬁ%éﬁ%@ Ak NN R R A
ov;ar ni ?hé(n ﬂj{wﬁhmim is zel,slgdkyudaa Rfdis hgdﬂbgdn aaid 1hfwr;16ﬂhxﬁe:ht’cﬁl as
extracted wi anic.la was se [ ere

and the §8P”\9§W%%Wﬁggﬁaﬁe “r‘é’gl?ﬁﬁ%agﬁ%% ”” eﬁéﬁé‘b’g% W“I ca gel on’
a gl ass frepresanty 25uitabie: leﬁﬂi’g‘@m’u hlad @ Bibld, atSH| &gacidoﬂﬁnﬁm p!ﬁescnéémf agpur e
fractigns, Y@ﬂg bﬁé’é %&%&g%.?al d&?th&?éﬂ;{%%? QY&‘&B it soT it SGH “e Was

-

conbi ned "W e’ one reac I on, di'ng g of
1, 1- di netrhgthgengdhl@®idehl or o- 5, 6di hydr ospi ro[ 11H—| mi dazo[ 2 1 b]

(3] benzazepi ne- 11, 4' - pi peri di ne]-1'-carboxylate 15 (9 (conp. 19).
Exanple B 10 a) (87 mM) was added to 1, 1-di nefhyl §t hyl

5, 6-di hydrospiro[ 11H i dazo[ 2, 1k} [ 3] benzazepl ne- 11,M' - pigperi di ne]-1' -carbo
xylate (conp. 7) ﬁn hanol d_é % Wat anjﬁ 3 was added. Water
(58 m) and Nﬁ? 0582 nol ed tg_t e 20/ sepyr at ed organic

| ayer and p-he m xKure mas cooleonOSC(squtlon . Bfr2 (0.0565 nol) was
added to a so 0 t et rapbutyl ni unbf om de . Qp65 nol) and CHZC12
(29 m). This m xtére\was stirred r 25 mnutes at X&- ClQnd[q,g__edto
solution 1 during cH,ANKgr stirring for 1 hour at 20C H(S%"m
was added. The separated organic |ayer was evaporat eg,s3- Met hyl - 2Oout anone
(87 m) and vvater @2B) (29 M) were added to the oily re i due and this

1t vt LR S Rt A o st M vt

3- Met hyl - descmtwdcfnetl'(ecmepmatio)loﬁabecbmpodnﬂedf forfudnd-b-h2) andd@ibel3)was
cryst qbl i g{ﬂg %5%& r%t%ﬂ@ﬁl tea(;ffg%]a-{ﬁ% ?ill)l i zed product was filtered
rre

of f, wash but anone "a (vacuum 500). HM=el d :
13. 039 of 30 1 LWW et hyl 3-bronmo/5, 63\di hydrospiro[ 11H{i m dazo[ 2, 1-b]
4' pi
(

[ 3] benzazepi ne- 11 eridine]-1"-carboxylgmte (51.8% (conpa 60)B b) A
m xture of c¢ ou ) (0.257 n(@k.l))ﬂ 515 m)) HzO
(1,287 nol) ared till 132C St or ¥ houps.
roam t enpe 0 2056 mM of \HZ ndN/sti rred
for 2 hours. eC|p|tate was Ti | e d off, washed tw c¢ wth HzO

(149 mM) and drh (vacuum 100C) .4 I _Eg ting preci pvpﬁ,t,)e retduxed
in 3-nethyl -2-Bdtanofe (772 n) for 30 S PN 2003 1 470

PCT/ EP99/ 10176 mn, foll owed by cooli njlt he reaction m xture tdl; BC and

filtering. NH40H(129 m) was added to the filtrate at 50C and} stirred for
30 min. The 3-nethyl-2-butanone | ayer s separated and washed wi th NH40H
(129 m) as descri bed above. This procedu was repeated for ther 5
times. The 3-nethyl - 2-but anone | ayer S's Ef)ar at ed-agai n, 5‘tazeotroped for
30 mn and partially evaporated. ng m xture was l1ized and
the precipitate was filtered, was 7rr1) and
dried (vacuum 50C). Yield : 5Z24Ng of 1, 1,4 met hyl e

3- (am nocar bonyl ) -5, 6-di hydrospiro i f{l n 1 4 p

i peridine]-1"-carboxylate (53% (conp. y 6 Exarrpl e Bll
intermediate (18} (0.152 nol) in t#)fI uo% neckhaxesul f oni E-ihci /50
stirred at 158C for 90 hours. The m xture was cool ed, poured o |ce and‘

K2C03 (800g) and extracted wth CH2O 2. The organic Iayer was s par at ed,
dried (MyS04), filtered and the solvent was evaporated partiall9 until

100n}l ng |B1téxhﬁ:dila5est(ﬁlfbﬂﬁlﬂ§ (!I[-fg)‘aﬁ@ﬂl(-ﬁpbarhﬁé @ﬁvéﬂ&l mThﬁnmﬁréﬂ?te{@t} e was -
puritire umm C I‘O a over S | Ca el uent:
CH2d 2/ ( Cl—% h@f‘@?@'ﬂwaﬁ%‘w? ’? %‘E 1ML 8% and t he sol vent

was evapor edrbonmenaxids atgle]sﬁteﬂgemperannes in the presence of a suitable catalyst, e.g.

1-net hyl spiro[ 11Hi m dazo[ 2, 1- b] ( 3] benzazepi ne-11, 4' - pi peri di n] - 6(5H) - one
(429% (conp. 22). Part of this fraction (1.5g) was dissolved in ethanol and
converted into the (E)-2 20 butenedioic acid salt (2:3). The precipitate
was filtered off and dried, yielding 1.92g of

1-net hyl spiro[ 11Hi m dazo[ 2, 1- b] [ 3] benzazepi ne-11, 4' - pi peri di n] - 6(5H) - one
(E)-2butenedioic acid salt (2:3) (conp. 22a). b) A mxture of internediate
(24) (0.041 rml) |n HBr 48%sol utlon (250mL) was stlrred and refluxed for 4

U 75N PN\ P o .

g




25 et hanam ne 2-propanol ate(2:1). trihydrochloride. sesqui hydrate; np.
245.9C (conp. 77). b) A mxture of 2-chloropyrimdine (0.012npl),

5, 6-di hydro-spiro[imdazo[ 2, 1-b] [ 3] benzazepi ne-11-[11H], 4' - pi per | @i)o12803' - e
t hanam ne go ad ol ) and Na2C03 (0.02nol) in 4-nethyl-2-pentanone (200nt)
was sti MQREYIAY refluxed for 48 hours. The reaction 30 mi XCHEEREETG |t ered
over dicalite. The filtrate was evaporated. The residue was purified by

col umm chr omat ogr aphy over silica gel -{®l uent: CH2d z/(CH30H NH3) 9515).
The pure fractions were collected and the solvent was evaporated. The

resi due \A@@uela&a%r maxdrﬂ sdlt, Bﬁ@ﬁ%ﬁ@ibl@ngar@e\gellt3e’@is(d1;§&n9ﬁbﬁo£wmd;chl oric
acid salt ecl te was f and dried. Yielding:

3
0.94g of B Ba'&? FR/GF‘E?C ’2"’|S§HSI° eab fyer teé@k S
spiro[im dazo[ 2,1-b] [ 3] benzazepi ne-11-[ 11H], 4' - pi peri di ne] -1' - et hanam ne

trihyd 78 12
T i o i)

3- Chl or o- ﬁa'(‘@gr%‘!tﬁ?‘?slntﬂ QTFE‘P@&P%&‘@D?I)WH dazine (0.01 nol) and
5, 6-di hydrospiro[i m dazo[ 2, 1- b] [ 3] benzazepi ne-11-[111], 4" -pi peridine]-1"-et

hanam ne ﬁ@erﬁkd{’ﬁ‘i’és)o%ﬁﬁulﬂﬂ)' %@réi‘ﬁ Z]iélggnfa%nt ?zﬂhce{f %?chF QI(@HWS g-epl ed and
purified chromat’ogr ap qQver i c% 5‘2‘[

CH2d 2/ ( cﬁmﬁxohq% rersperjted hér ;?%}F‘éalé mﬁeae#lefﬁg ee@séekrs#qn Rycformela

evapor at edl-kj[hen be r@a&d\/@&,yemngaﬁ eldohdltcf fbﬁﬁuleHl)OCFHeqme@mediht@s el t (1:4)

in 2-pro rie

o 11 2Y 5 By mﬁf&m Bpvomalla Peioeriveized A8 imidezels meiewrepulting n an

11H], 4' - pimemiediatg eflformuladilayl ]| acoriidg w(thd ppceduics deszribed for preparing a
trihydroc S K

The ?‘/ol I o%’ﬁgéﬁﬁb&fg&qﬁgﬁgﬁfggéﬁé ao gftgwrrg%ﬁg)?b? aﬁrﬁer?le@déété frg)ggg%l ng to
one of thﬁﬂhbm@ﬁxarrpl es (Ex. No.). Table 2 L Co. No. Ex No. R~RZLSal t

Mel tin oi nt 1B3HHCH3 np.

182. 8CBB4aHHCHZCHZ cHahp. 268. SMBZaHHWZCHB-SBZbCHZO—IH =0) OCHZCH3-

6BLHHH- 6aB 1HHH( 2) : Ap. /278. 5C7BSHHC( =O) ) s- 9B2bCH20HHCY'=0) BC( CH3)

s- 10B2bCH20HCH2 OHC( = CH3) 3- 12B7aC( =0) HHE =0) OC( CH3) A B

s- 13B7bC( =Ox@G); CH3) a- 14RBSL= C( =0) OC( CH3)CHy),

s- 15B7eC( 3QuCH3 eC(=0) (3)} c BZeCH2 O OHHH( 4) ;
- 12 JUN 200 0737X70 - 47 \PCT/KP99/ 10176 Co. NO\Ex .rge~R2LSa| t

/ Meltin oint 19BSYH ) OC( CH3) 3ZOB7eC| H(\3) ; - 24B7eCHZOHCHZ
12C|—IZOCI—ISCHZ|§@ZBH3581CHZNHC( =0) CHSHI—(T }g NHC( =O) NHZiHH4BB N\ A
1CHZNHS02CH3 8B8aBr Br C( =0) OC( CH3) B8bC( =0O) NH2C( =0) NHZC( =0 CHB)s S
1B7eCH20CH3 CHZOHH- 52B7e CH20HCHZOCH3H- 53B7eC( =0 NHZC( =0 NH2H( 2) ; ( 1)
cycl olfexy Bsidldyelizdtion (redctid) is dodvemyntiyedrdactied byaredtifg theAnterhddiate of

o Ex. - No dariokt GO it aepambropgible tclg s VP A R0 g frebediill fidhn < 0
1H CH=CH- Gﬁ@@-@a@ﬂEwﬂM@H}ulm ApYEPHAleiatiy arc{orRramRple oTrong

1H CH=CH g&lmezé;'ﬁaﬁﬂﬁsﬂl%nm QtRdroatdder#3) & Ghd 1P g&Bcular superacid
1H CH=C( OCH3) oCH3

1H CH=C( oﬁystwm&@fluqrem@awﬁowmmwe(mwms@dﬁm Sn§ile-c( ocH3) - ¢

( OCH3)-CHOYYHEEB Ao uﬁ&%ﬁiﬁlwm&mm Pis é't@olé LideHeRBgivén OO 374720
-48 PCT/ EP99 10176 oj nt H- S— CH=CH - 58B
12- CH2- O &% nbe(pg %aagor 3!}?5%9‘@ r(aic“ﬂl pr?%e?lumdr ochloric

acid (1:1); (6) (E) 2- but enedi oate (2: 3) Table 4 t,
Intermediates of formula (XI) can be prepared by reacting an imidazole derivative of

formula (XII) with a ketone of formula (XIII).

(C/Hg)n
O e —

(Xiy (X

Said reaction is conveniently performed in a reaction inert solvent such as, for example
tetrahydrofuran, in the presence of a suitable base such as lithium diisopropylamide and
butyl lithium.



R~ Co. No.Ex. No.nzRlLSalt Meltin oint2B 12-(CH2)z-HH(5); np. 238.6C22B 11
al- C(=0) CH2- HCH3- 22aB 11 al- C(=0) CHz- HCH3(6) ; 23B 11

b1l- C(=0) CH2- HH- 23aBl | b1- C(=0) CH2- HH(6); -25B 11- CHZ- HH 25aB 11- cHz! MéNs)?ﬂﬂJ
-26B 11 cl1- CHOH CH2- HH 27B 11 d1- CH=CH HH 27aBl | d1- CH=CH HH(3); -28B

11- (CHZ) 3- HH 33B 11- O CH2- HH 33aB 11- O CH2- HH( 3) ;

- 36BS1- ( CH2) 3- HC( =0) OC( CH3) s-37B2b1l- ( CHR)-3- CHZOHC( =0O) OC( CH3)

s- 38B7el- (CH2) 3- CH20HH- 42B 11- ( CH2) 4- HH- 59B32- ( CH2) Z- HCH3np. 119. 2C60B
10al- (CH2) 2-Br-C(=0) OC(CH3) 3- (3) (E)-2-butenedioate (1:1); (5)

0137470 - af EhsA ol dEbmei EARRAR it ptipgicar f 2009 -
poi nt 61B7f - (CHR)z {{gl 3Oy ECHBOF (6 AR Agid Lhiong 168 BEH bEis - flud:@mw@a@s

%gg;'kl ( w?gﬁ%ﬁﬂ&sée) %lga ((5]} é)_; ia %J:Is—ioz regirgd % )'%cting a tricyclic moiety
10b- ¢ =Q) ocpienglal(#EYemithya reagent Qwr@dm( M vherein W sy eeps-28uRIe CH3( 7) ;
- (2) hydr orelab gﬁ Lgﬁb% § hald)atorh Duch ¥EENERY, Bhdet af Fhesh a(uéhoaahere( l?oa reaction

nonohydr at e; or i Cl nonohydr at e bl e Table 5 12
JUN 2)6D3 s ivﬁ hﬁ‘é‘ﬁ‘ @%’Vﬁﬁﬁé@?‘i‘@ﬁ)@’é&em@”ﬁm% W%ﬁﬁ?qhﬁ’d t?éu nt No.
NON C?9 8471321- exat;nplé QitFum dlﬂs)oprdmlanﬂﬁé)a%kgéjtylgltgléd&é@hz(ﬂnt%ﬂbdﬁtésimormga239 gg
- I _—~ —_~ o~

5o (1) + D Mayyqpripaalyblacaip s ASRiTusgld Bl restih gl in Moty 7Y

230C ~01076 BmulaOi2a-CNacnordisg 16iBe procBilBas d¢sCrizgdfoNpeparitg a comppoddifoC H 78

:3 )132y;| yﬁg‘;y@ﬁ(flan&t (eIZBLQ%LJ(I ?d)?&zghﬁlgr och or%ﬁégc%t%o{%%a;%tg%ﬂﬁc .

hydr ochl acid ( 1:3) hydrate (2:1 ) et ate (2:1);

cycl ohe Isugf amat e ( 1:2) hydrate ( 1: 2) ( 12 ) cyclohexy sulfamate ( 1:1
), ( 12) roiodic _<§ __e,vl 1? hAd loric agi, hydr at e
(2:3) 2- nel atpeN’( 14) hyd h rTo acid (.37 ydrate ( 1:1 )

i dNB: (1T.3) h

2-propanN|\§)e (1: 1) Ta&;le 7 a |_ z N N/\) N/\%\Rl
R2

(XIv) (1-1) (I--a-2)

Intermediates of formula (XIV) can be prepared by cyclizing an intermediate of formula
(XVI), according to the procedure described for the preparation of intermediates of
15 formula (II-k).

CH-;OH
cyclization

( j—Z')—N - (XIV)

(XVI)

Intermediates of formula (XVI) can be prepared by reduction from the corresponding
aldehydes, said intermediates being represented by formula (XVII).

0
Il
CH

reduction

( j—zo—N \N - (XV))

(XVII)

20  Said reduction can be conducted in a suitable solvent, such as, for example methanol, in
the presence of a suitable reducing agent, such as sodium borohydride.



12 J U N 2003 WO i 1 37470 -51 PCT/ EP99/ 10176 Co. No. Ex.

No. zR, A- B-LSal t 40BS- (CH2) Z- HCH=C( OCH3) - C( OCH3) =CH- C( =0) OC( CH3) 2 JUN 2003
3-44B9- (CHz) 2-d CH=C(OCH3) - C(OCH3) =CH C(=0) OC(CH3) 3 '-44aB7e- (CH£)

Z- O CH=GydddArafe OCH3) =CH- C(=0) OC( CH3) 3(3); PCT/EP99/10]76

- 45B2b- ( CH2) 2- HZOHCH=C( OCH3) - C( OCH3) =CH C(=0) OC( CH3) 3-47

1- CHZ- HCH=C( OCH3) - C( OCH3) =CH H- 47aB 1- ¢H2- HCH=C( OCH3) - C(OCH3) =CH H( 3) ;
-56B2c- CH=CH HCH:CH- S—H— 56aB2c- CH:CH- CH-S— H3) (3) (E)-2-butenedioate

(1 1) C ar eTe 3 es /kg) in the test

" Pr ot ectl gtlft%’ @@5& Eﬂ gg& ﬂg\)“itwed\'aﬁfr(’ft he

corrpoundsfmfnw‘la)()ﬂ’vm) With fafl BB%tsaﬂnion utnbaﬁFed&hﬁ: bel ow. Com ound No. EDsa (m

) 12. 532. 517 0418a0 0 200. 31530. 3156a2. 5582. 5620. 63640. 31790. 04800. 63 D.

Conposi t i g fol I'§Wha _{ or mupyg#)i ons exenpl i fy typi cal

phar maceu |caI Ogitfi ons suitable for 8 system c or topical

adm ni st ratTn to vvarmbl ooded aninmals in accordance with the present

i nvention. "ActiJ&Villhgredient" (A L) as used throughout these exanpl es

relates to a conpound of fornula ()7, a prodrug, an addition salt, a

N-oxi de, Aligmativelyathe trinyolic mvictiessif fomuh G6T\Dawhsreins2 mpresentsarbivalbasr eof .

12 JUN 20 R a s 500
L P,famal \APf&QALﬁZ ‘el%ﬁ éﬂdg%{ng rgﬁr’egf%r e QG €ailric oyl c%?}éﬁé&p

of the A]. is dissolyv opan0|c a 1.51 of the
pol yet hyl BﬂéggFRF&@ﬂmf‘élb)Gf?%@la KdVed), l@ébﬂlﬁ?n e ppaned by firstcyelizipgamdded 35 1

of polyet huémﬂbbmmaml(wﬁ) Whé‘:’eiﬂzz ﬂeﬁresédts%edmuﬁhﬂem&ﬁae bfgr e Is added
a solution of 17%3})& BIs M %ccharl n ‘gﬁ%l fied water
whil e sti Yy ogplal a), by fregfin tqqna@a}e an, APRFAPPZIE arig: gI ycol
g. 7n1 tof ae\gotuﬂlmroﬁceﬁﬁhcldpleachmgltmm mn;mdi_atwhsfcflp?ﬁudihtqmnfmmmgilw ng 10

| ed into suitable
ggnt alloger}&ﬁléx xrlr'prf iém’ ES%%L’J ‘{)tlassqﬁ't@ %}%u%ﬁ-@ %eéﬂ of nethyl 4-hydroxybenzoate
and 1 g of propyl 4-hydroxybenzoate are gissgol ved in 41 of bmm purified

water. In 31 of this | ution are dissolfed Yirst 10 g of B
2, 3- di hydr oxybut anedi ¢'c aci cjcizing t her edf t er 20 redusfiort he A. 1. latter

sol ution ig~eqQnbi ned a4t h the renmaining of the former solution and 121
of 1,2,3-@@?? afd $t—of—sorbi t ol 70/z3so'T_t""———€'u Ton are addgd tfereto. 40

g of sodiu charit—dare 15 dissolved i @1 of \@t er and 2 Nof
raspberry and 2 nil of gooseberry essen crlded.~ The Iatteﬂbf\ ution is
conbi ned with thegXYibeyrer, water is adde s. to a volune of 2 provi di ng

an oral solution conprising 5 ng of the A » per teaspoonful E)g( %a The
resul ting sol ut| onis filled | n sui t abl e ®¥ght ai ners. Exanpl e psul es
20 20 ¢ o t AL, 6 sodi su] fat e, tarch,, 56 g | actose)
0.8 g col P&l u%‘l“?’] ’('?6 1 R GPC Sﬂée(ﬁmé %P??é‘ijﬁgé’fgﬁgg@a gk an are

Vi gor ous| wpptoptiaectcatage i e teactiieinefsolvehn ga awdbl&malystsmbmabuemdayuéd |l ed

into 1000.s bl e .har, ened atin ¢ ul es o 0 ng of the
ALC Examin CorERAn R HREEE o ShBhpd, BRBENSF B £PAEDY ARThE B AR r e
...... .5 . . appropriate reaction inert solvent for saidwenctionas dbr dmn[gje,cam a1¢né10AeLg 570 g

| act ose a th a

sol ution g’?e tlg%] getgérgjrrlﬁ dgﬁéﬁﬁ%@gfq@%ﬁe&an St%ll}(’;eg' po 135‘?‘%5@6%&01 d%‘ﬁe

(Kol Ii donBP\“dQG)g RepUgIAGist anpigh 4 Wke.of water. The wet povvder mxture is sieved,
dried and sieved agal n. Then there are added 100 m crocrystalline

cel I ul oser%nﬁ@ma ﬂ%laléndcés?%*%r ggfe\s&dfgtﬁh'n&r&b&aie%ﬁaﬁmé . The

whol e_is m xed conpreées ets Ivin 000 tabl ets)
each #HnpAEH) r?ﬁ“‘lér‘??@cb‘f(’ftfﬁgn‘&ét(ml fe@u%rrﬁpre@@mﬁgta’m lgadpg BOUBN of 10
g met hyl @atH b @ﬁ@lo(dk@hh@g&im&a iiGhe pfes&ée@sra@ihta&wmsur@g edditim Bydiades|
there is added a sol ut(ﬁ (% rﬁ(‘j)‘i‘ té})r(g&cell g%\]ﬂ( t hocel 22 cps ) in
150 m of '‘YACHIGIPHAREHhENEC 78 di chl or omet hane
and 2.5 ni ~ zoo3 WO 00l 37470 PCT/ EP99/ 10176 -53 1, 2, 3-propanetriol.
10 g of polyet §/’I—2Ne glycol is nolten and dissolved in 75 m of
Fatter solution is aplded to the former and then there

iRim oct ad n B,-wof polyvinyl pyrrolidone and
30 nmlL of coRfeEntr Iour sus%«?%@?‘oﬁ%da br‘é’\? K- 1- &35090) and the whol e
i's honogenat e NEeRl et cores are ted with the hus obt ai ned
m xture in a coat E)&? appaR’élt us. 12 J 003 VYO 0037470

di chl or onet hanexs_ T,

are added Z.G/Hg)n




-54 Cains 1. A compound of formula (n PCT/EP99/10176 a prodrug, a N oxide,
an addition salt, a quaternary amne or a stereochenically 5 isoner{tJiNbaiss
t hereof wherein R is hydrogen, C.6al kyl, halo, fornyl) carboxyl,

C~. 6al ky, onyl, C-~.6alkyl i carbonyl, N(R3R4)C(=0 -,

N( R3R4) C}%’%@()@?{@ et henyl substituted with carboxyl or PCT/ERISNOLTS

d . 6al kyl oxycar bonyl , or C, .6al kyl substituted with hydroxy) carboxyl,

d . ~al kyl oxy, C~_6al kyl oxycar bonyI N(' Ra) C(=0)-, G .~al kyl C(=O) N(RS) -

Cl. 6alky1S(=0) 2N(RS) 10 or é&Bm I){N( RS%2 wherein each R3 and each R4

i ndependenhieymegiates, offosagy CohRizin R Rend B arpdwdipesn csaidipieraediateyy | s

hydr ogen, Heindpre¥dnted W}dideﬁMQ x6alak ehn b&preparield WyQeWEnzyPAinkYan intermedi

N(R3R4) C( = (P) e hal o; 1(5 n ?(s g:v g -A-yB- represgnts a bi vlgtleent
radi cal ofoIf! 8‘?%3? CH=CH- (a-1): CH=CH-Y— (a-2); or -CH=CH CH=CH :
(a-3); , ' \ékraxeln each hydrogen atomin the radicals (a-1) to (a-3) may
independently e rgplaced by R6 wherein R6 is selected from Cl_6al kyl

hal o, hydroxy, Mg, gal kyl oxy, ethenyl substituted with carboxyl or

Cl ~al kyl oxy ceHb. , Maydr oxyC~. 6al kyl gebkurylagion car boxyl and

hydr oxycar,p.oﬂﬁll d %k | ; each Y independently is a bival ent radical of
formula -O, -; 25 wherein R is hydrogen, CfO6al kyl or

C~. ~al kyl car bonyI ; ZNi's & bivalent radical of fornula -(CH2)P-(b-1

), - CH=CH- (b-2) ) - CHZ- GO ( b-) ) - CH2- O (b- 4) , - CHz- ¢(=0) - ( b- 5)

or - CHZ- C( =NOH) (XKt)- 6} ) 2 uN zoo3 VSO 00937470 PCTI EP99/10176 -55
provided that the bivalent radicals (b-3), (b-4), (b-5 and (b-6) are
connecs ed Said tétennylhtiegeactivn dah&mipeifdamd ey, fornexavtipde, tcbalync-@di’ogenmm Y;

wherein p LS \ n )
G _6al kyl car%el%rege)n %oplé\éq‘l% A% %cagraglgp(’%ﬁat%g@)%?g‘a?Reaft?z B’gft s{%ﬂ{c&l W th one
or nore suvitable lgetntyst indbhabavdepastide ig, for exempls, pthtihnoromybarosal) palkladhoxy| |

C, . 6al kyl in R8
s hydr ogan Shgeoab At A A on “%‘%%’468%@1 Mk%‘“k&ﬁ?ﬁ??%%‘?bo%?ﬁm%@

repr esent sexampés‘daealcoml FGrWﬁ‘IhQHOIAF a“ﬁli-?ePTOP@&Olla“fi the fke, AnjesiE B Het 2
(c-2)10r -thyaddeitdatdthdike, ME@lerzg AbdficrRiy Maané ské——al kanediyl ; Y
represents Sor NH; Hetl and Het3 each represent furanyl,

t et rahydr ofur angl t hi enyl, oxazolyl, 15 thiazol yI or. im dazoly] each

opt i onal | £ pleg OB fPrid R ean hevaseraredpyapnidazale formasinp Sut B4 ol yI or

pyrazol yl mﬂidn@dﬁade'df formga (X MIBGdn\whtabidf suchak hythodhioxy Gerdal Kyl
hydr oxycar bonyl , _C~, ~al kyl oxycar bonyl or with one or two C~~al kyl

substituents; i agdi azol yl or oxadi azolyl optionally substituted with am no
or C-~al kyl; pxridi , pyrimdinyl, pyrazinyl or pyridazinyl each
optionally s% NA O =al kyI 20 d ~al kyl oxy, am no, hydroxy or

hal o; and Het 2 SO repxesent 5 di hydr o- 5- oxo- 1H-tetrazol yl

substitutel Wth £~ W .~ 0ox0- 3—exazrotidimyl

2, 3-di hydro- 2- -1 H beng dazol -1-yl or aradlc of formula Al N CH3
wherein ,N Z O A-Z repres S-CH=CH) S-CHz2-CH2) S-CH2- CHz2- CH2,

CH=CH CH:CH or 3%( 2- CH2-CH2- CH2; aryl is phenyl or phenyl substituted
vvith 1, 2 or 3 s ituents each independently sel ected from hal o, hydroxy,

C, ~al g?o . B?é@&{ga{a&?’o@?&wé (CRHANIn 1B PR ) Peching G i RE o of

polyh provi

5, 6- di hydrigsmulad A Aty 2,2 2impthox yrshylemisgiima reaction iferysal ynsesuchiandpr 30 and
phar mceuté%ﬂlym@ggﬁétﬁglf&nﬁgqhé htheqliks thereof are not included. 2. A
conmpound according to claim1l wherein L i's hydrogen) Calkyl,

C~_6al kyl car bon C, . ~al kyl oxyczi’r\b &—C, _6al kyl substituted with

hydr oxy, car boé/j-NBC1 6al kyl oxy qF NC, gal kyl oxycar bonyl . 12 JUN 2003 WO
00137470 PCT/ ERQ911D176 -56 3. A conpo, according to claim1 wherein L is

C, _6al kyl suba,i,
accordi ng O_Nzl(ny
radi cal of “f onmul

edepi th aryl and C-_6al kyl oxy&%hﬁonyl . 5 4. A conpound
QOf the preceding clains whe B- is a bival ent
CH (a-3) or -CH=CH Y- (a-2).

(XXIV)

Intermediates of formula (XXIV) can be prepared by reacting an intermediate of



5. A compound according to any one of the preceding clains wherein Z is
-(CH2) P(b-1), -CHCH (b-2), or -CH2-O (b-4). 10 6. A conpound according
toclains 1) 2, 4 or 5 wherein L is hydrogen) C~ ~al kyl) hydroXxydih2803kyl ,
car boxy ~al kyl oxycar bonyl ) or C~_6al kyl oxycar | kyl .
A%vgﬁ@gﬁ#g accor ding to any one of the pr eced| ng cl a?emﬂxwlﬁg&n IS
hydroxth 6al kyl) fornyl, C~_6al kyl oxyg%r bonyl, d ~al kyl oxyC~_6al kyl ,
N(R3R4) C(=O) -, halo or hydrogen npound according to claim1 wher ei n
t he conpound |s 20 5, 6-di hydr ospi ro( 11H i m dazo[ 2)
1-b] [ 3] beFP[ﬁ‘i‘éap@QéVlY’l@ thignplshlogidae] - 3car boxanude di hydrochl ori de;

1'-butyl -5, 6-di rospiro[imdazo[ 2, 1-b] [3]

benzazepi ne- 1% [1 , 4" - pi peridine];

6, 11-di hydro- I\, lespiro[SH—intiﬁp 2) 1-Db]

[3]benzazepuuQ% .4 pi peridine] cyclo exylsulfanate( 1:2); 25

6, 11- di hyqrgé| azo[2 1-DT (XXIV)

[ 3] benzazepi ] e\ ne] - 3-met hanol ] (E)-2-butenedioate (2:1);
3-chloro-6, 11- H i m dazo[ 2, 1- b]

[ 3] benzazepi ne-1 - pi pe e] (E)-2-butenedioate (1:1); O

6, 11- di hydr o- 3-( oxynethyl)splro[5FL|n1dazo[2) 1-Db]

6. 11 hy SR *a?tezs o BB ot ve piesar b, azo{f‘éﬁﬁé%éréf%%%gf. ne- 11, 4
pi peri di n&rala %XV Xawith benzylamine in the presence of a suitable base, e.g. N,N-diethyl- o
6, 11-g¢ nggl%n%mngqhgbﬁeg&i&QBégg&g%ﬂifghﬁe&yﬁb@&h&‘?&%ﬂh figell, 4'-piperidin

e] - 3car rate;

ony | &pi r o[ 5H i m dazo[ 2, 1- b] [ 3] benzazepi n
fondhydr ochl or i de;

bt o[ S5H *m dazo[ 2, 1- b]

pi peridi ne]-1'-carboxy] at Bxv) 12 JUN 2003 WO 00987470

3 (am nocar bon
[ 3] - benzazepf
PCT/ EP99/
spiro[IOHim [ 1, 2°%4] t hi eno 3, 2- d] azepi ne- 10, 4' - pi peri di ne] ;

6, 11- di hydrospi ro[ 5H i m dazo[ 2, | - b] [ 3] benzazepi ne- |

1, 4" - pi peri di nefX¥/I3di car boxani de di hydrochl ori de nonohydrate; a prodrug, a
N-oxide) an addition salt, a quaternary amne or a stereochemcally 5

i someri c Poreratarerohemically xsomeogfqymmﬁd@fcomramdsa:fEormulaa(lbmnb@:gbtame&bbx| de)
an addi ti et alitatiot o‘ﬂHﬁIlﬁ[wQﬂ'byoceﬁﬂrQse Iﬁ%st@reéﬁ:@fs%@eﬁﬂﬁeﬁ b Qnisg@reric form

t her eof wherei n L, -A-B-, Z, are fined as in"claim for use
as a medi &eHiods sgeh %Sﬁlﬁarwemlh@apn EMBQWHOSWPE’G Ufs) €~ counter-

phar neE eutchealt Idisustsicion] ladvi®ctiamalogfaphyuntll s lik€t i ve ingredient a
therapeutically effective amunt of a conpound as described in 15 any one
of cl ai ns

cess of pr a c ion as clainmed in
ol at m 10, ThhaPmBRets SEEprmTYas Prepsishay FRTALAYS SPoRa DB TS A 11 or i &
i nti mat el gemdralgCravérhia rﬂnxtulmroﬁ[aﬁmumlrsl whiell £aclie separated firvim ofie amodenpound as

gif g;' b :ﬁ f{%ll([})aﬂﬁg %r(rq 'ﬁs aYVP % sg %n gorcg%urrgsz THe rg&%g H&QP&fndL 8;%@121((5 Wil a N

em cal I'Soneric
For m Lher aesf suffciensiyrbasicios aqdqgmyetzctqowergdomp tmrmpmm:mdlas@re@nermmlmz are

defined agodfy b%ﬁeé‘c'tx%hmlﬁnadﬁ'itQMbgﬁgaltabﬁtrespectwely chxral base Sa1d diastereomeric
6, 11-di hydro-1"-{phenyl ne i rof dazo[ ]ﬁ_c} enzaze i ne-11,4" -
actl

pi peri di néflt E@mﬁwb%m%ﬁ@witeé)& %"aﬁﬁ’ge'l ME‘FIE‘E}B’G or ongberygirilizefips Wo

g féf’r/? Eg gg/ %Sci g% e:l}-agntlog\né“rﬁ? aﬂaqmeﬁéwfmﬁaﬁﬁlmﬁ@ytancaﬁlomamdl Anwersidve Fhagﬁerlwnlzw L
rocess 0 parin coppound..as ¢l ai,med, in claim

char act er i*SRAFPHE. th%ﬁn tigmeric.form, ﬁggg‘ﬁCP’HPQ‘P’%&?%@“@WBY%?S&“{“H) fol | owned

opti o2&l | whivmalegraptyt inzpandruddriigeid dhiempogrephiydising axhiral statiamary plese. Saidzol e

moi ety RO leb BRI idoHieRE (5RsShay Abd b AHIRARL EolBbShdingplre = 271 P-

stcreochemlcally isomeric forms of the appropriate starting materials, provided that the

reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said

compound will be synthesized by stereospecific methods of preparation. These methods
25  will advantageously employ enantiomerically pure starting materials.



wth -A-B-) Z, L, R~ and Rz) and n defined as in claiml| and P being a
protective group; 10 b) derivatizing an internediate of formula Qlenzqﬂ t he
i m dazol e noiety) leading to the formation of an internediate of :1

Il-a) - I by deprotecting the piperidine noiet a
( ) dby\ﬁg y dep g pi p y) %ﬁ/ﬂlgbfidﬁ@th

opt i onal rivatizing the piperidine noiety 2)n P-N

-A-B-, 2) L R and R2) and n defined in claiml and P being a

protective 15 group c) by cyclizing af intermediate of formula (111) in

the presence .appropriate acid, resulting in a cqQnmpouy of formula
-a) nc 1“?‘2‘%&% ntegmedgtes and startingjrpaferials are conymegcia ﬁava@}g leQidrey defi ned

as in cl akﬁb\im compoundsli’/hd:hlhha%(l%’p pakéd dczording ﬁ)ccﬁﬁeﬂmﬂlal teﬁctﬂ:thI red

converti n ounds of fornula nto ea OWI ng
T Known PEERHES Snteh iy kohir ok ety 3B eﬁm@ésm&m@ Bio 8f Ithgheny
conpounds ethfyl)f if+inlidazple) is destiribed it WeD 9peadbsr.al | y active non-toxic acid
additipn salt by treatnent wth an aci d or into a therapeutically active

-t OXi ddi t i | ¢ t t ly, '
Comverti nd e Remgonnds Skornuh Dt DR Afokides eldtoh sdls. SORRRRY rant wi t h
al kal i, oa:mxms\aedtsmgodwenudwyescaﬂmcéfonns padstss ustful phmrfacdegmaluplio ies.

t t t r neric
forms or ey netivg s RislafityicRERR Wiy ShAGAGR B ROk GOT™, |
cl ai rred | bycfdnananamcz; thetiHistamine + beldcdd/ ) ethylityyn Guineadigs' tcstr(wadndntof formul a
(X1) 4 t hpRRAR P?R“Jg?érezé‘f' Lsi 61991) r&t@c@of&‘%@&k‘ﬁ%m"@ nﬂi‘d'4% o -K),

I Ona

foIIovved op ealn to a
conpound &fduced #mhah(yl tesh(.A_n_ryh AnBPAagxacodyrleth 2_471@117 1—973N3Fﬂ %1 - ~ICOH

N/J ~N N\sc/ahs &Xe} }“ﬂ'DJSés té’stt(*Arclf‘Iﬁr PhB'macBayn TheRh 1, 9eki NRE1aadi N ¢l ai m -
13, and Z ggg ggd {1(5 §g|cal of formula -(CHZ p-, wherein pis 1,2,3
or 4. Rl P e R19% @6k i ¢ nmoi ety of formula (XIV) with a reagent
of formula (XV) under an inert atnosphere in a reaction inert solvent in

t he presegemedf the fritbrinddhfedFIBrhSla @R alsbhade fRERAIMIDhA mARIogIaR (11-1),

fol |l oned oFtlonaIIy by derivatizing the imdazole noiety leading to a
compound BB Rula (11-a-2) s ~ (CHZ)~ CH2 ws Zz + P-N~ /| CHZ CHZ w5 N
(XV) (XIV) s 2)n/~NJ (il-1) v~ ~mRa with -A-B-, R, RZ, n and P
defined agheRofipdufitisles thlé\ﬁréaemriﬁvamswhhwﬁ Gelb QRN ki @ﬂﬂm;ty%ghe H,hal o, and
ZZ being a_ bival ent radical of wherein p is

1,2, 3 or Jeceptor, morein particular, they %‘%u a 9ery(low a}tP nity for the 2A sérotom
 Afe. V. A@cepidr Und the\SHA, ¢ sefytoninAblLépfyr. Ahis dibdocifionbebbeby the. HiveBeptdry. AS. A( ?

o AAAé R ST, A e Srsd B A ectbde oNig AR MaBlsSurthry - A5 A

for the present compounds to cause appetite stimulation and inappropriate weight gain

reported for some other Hy-antagonists.

25  Animportant asset of the present compounds is their lack of sedating properties at
therapeutic dose levels, a troublesome side effect associated with many antihistaminic
and antiallergic compounds. The non-sedating properties of the present compounds can
be demonstrated, for example, by the results obtained in studying the sleep -
wakefulness cycle of the rat (Psychopharmacology, 97, 436-442, (1989)) and the state

30  of vigilance using EEG power spectra in wake rats (Sleep Research 24A, 118, (1995)).

The compounds of the present invention are also characterized by the absence of
relevant cardio-hemodynamic and electrophysiological effects such as QTc

prolongation.
35

An additional advantage of some of the present compounds is that they exhibit little or
no metabolic transformations in animal and human liver, thus indicating a low risk for
metabolic interactions.
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| a- #10%AVVETle) orgarfic #@)@%&)@ )sepam]%./&ve(s ed w1th H;0, dned, filtered and the solvent was

15  evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;0H 97.5/2.5 to 95/5). A pure fraction was collected and the
solvent was evaporated. The residue was dissolved in ethanol and converted into the
(E)-2-butenedioic acid salt (1:1). The precipitate was filtered off and dried, yielding
17.3g of 3-bromo-5,6-dihydro-1'-(phenylmethyl)spiro[11H-imidazo[2,1-b][3]-

20  benzazepine-11,4'-piperidine (E)-2-butenedioate(1:1) (36%) (interm. 4). Part of this
fraction (16.5g) was taken up in H,0, K,CO3 and CH,Cl;. The mixture was separated
into its layers. The aqueous layer was extracted with CH,Cl,. The combined organic
layer was dried (MgSO4), filtered and the solvent was evaporated, yielding 12.9g of
3-bromo-5,6-dihydro-1'-(phenylmethyl)spiro[ 11 H-imidazo[2,1-b][3]benzazepine-11,4'-

25  piperidine (interm. 4a).

b) A mixture of intermediate (4a) (0.21 mol), 1,3-propanediylbis[diphenylphosphine]
(2.5 g) and acetic acid, palladium(2+) salt (0.68 g) in THF (567 ml) was stirred in an
autoclave at 150°C for 16 hours under NH; (10 atm) and CO (30 atm). The mixture

was filtered and the filtrate was evaporated. This residue was purified by column

30  chromatography over silica gel (eluent: CH,Clo/C,HsOH 100/0 over 46 min to 70/30).
The pure fractions were collected and the solvent was evaporated, yielding 36 g of
5,6-dihydro-1'-(phenylmethyl)spiro[11H-imidazo{2,1-b]{3]benzazepine-11,4'-
piperidine]-3-carboxamide (44%) (interm. 5).

Example A4

35  a) A mixture of intermediate (2) (0.16 mol) and sodium acetate (45g) in formol 38%
(300ml) and acetic acid (30ml) was stirred and refluxed for 6 hours, then cooled,
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1 [2,1-b][3]benzazepine-11,4'-piperidine]-3-carboxaldehyde (interm. 7).
¢) A mixture of intermediate (7) (0.0296 mol) in CH30H/NHj; (500ml) was
l hydrogenated at 50°C with Rh/Al;O4 5% (2g) as a catalyst in the presence of a
thiophene solution (2ml). After uptake of H, (1 equiv), the catalyst was filtered off and
the filtrate was evaporated, yielding 11g of 5,6-dihydro-1'-(phenylmethyl)spiro{11H-
15  imidazo[2,1-b][3]benzazepine-11,4"-piperidine]-3-methanamine (interm. 8). Part of
this fraction (1g) was purified by column chromatography over silica gel (eluent:
CH,Cl,/(CH;0H/NH3;) 95/5). The pure fractions were collected and the solvent was
evaporated. The residue was dissolved in 2-propanol and converted into the hydro-
chloric acid salt (1:3) with 2-propanol/HCI. The mixture was crystallized from DIPE.
20  The precipitate was filtered off and dried, yielding 0.8g of 5,6-dihydro-1'-(phenyl-
methyl)spirof 1 1 H-imidazo[2,1-b}[3]benzazepine-11,4'-piperidine]-3-methanamine
hydrochloride (1:3) hydrate (1:1) (interm. 8a).
d) A mixture of intermediate (8) (0.0198 mol) in HCI 1N (50ml) was stirred at 50°C.
KOCN (0.023 mol) was added portionwise (4x0.5g). The mixture was stirred at 50°C
-5  for 2 hours, then cooled, neutralized with a NaHCO; solution and extracted with
CH,Cl,. The organic layer was separated, washed with H,0, dried, filtered and the
solvent was evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/(CH;0H/NH3;) 95/5). The pure fractions were collected and
the solvent was evaporated, yielding 4.3g of N—[[S,G—dihydro-1'—(pheny1methyl)spiro-
30 [11H-imidazo[2,1-b}[3]benzazepin]-3-ylJmethyljmethyljurea (interm. 9)

6Pf @
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Example A5
A mixture of intermediate (8) (0.0295 mol) and triethylamine (0.035 mol) in CH,Cl,

(140ml) was stirred at room temperature. A solution of acetyl chloride (0.03 mol) in

CH,Cl; (10ml) was added dropwise. The mixture was stirred at room temperature for
35 1 hour and poured out into H,0. K,CO; (2g) was added. The mixture was extracted

with CH,Cl,. The organic layer was separated, washed with H;0, dried, filtered and
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1096 &Y0-10¥E0nhl) wab@6rré@ @t 0°C under N, flow. Methanesulfonyl chloride (0.013 mol) was

added dropwise. The mixture was stirred for 2 hours. H,O was added and the mixture i

was extracted with CH,Cl,. The organic layer was separated, washed with H,O, dried,

filtered and the solvent was evaporated. The residue was purified by column

chromatography over silica gel (eluent: CH,Cl,/CH30H 98/2). The pure fractions were

15 collected and the solvent was evaporated, yielding 2.1g of N-[[5,6-dihydro-1'-(phenyl-
methyl)spiro[ 11 H-imidazo[2,1-b][3]benzazepine-11,4'-piperidin]-3-ylJmethylJmethane-
sulfonamide (interm. 11).

Example A7
a) 1-Methyl-4-phenyl-4-piperidinecarbonyl chloride (0.49 mol) was added portionwise
20  at room temperature to a stirring mixture of benzenemethanamine (0.49 mol) and
triethyl amine (1.223 mol) in CH,Cl; (2500ml). The mixture was stirred at room
temperature for 1 hour, K,COs (150g) and H,O were added. The mixture was stirred
and separated into its layers. The aqueous layer was extracted with CH,Cl,. The
combined organic layer was dried (MgSQy), filtered and the solvent was evaporated, ‘
25  vyielding 144g of 1-methyl-4-phenyl-N-(phenylmethyl)-4-piperidinecarboxamide (95%)
(interm. 12).
b) A mixture of intermediate (12) (0.47 mol) in thionylchloride (750ml) was stirred and
refluxed for 1 hour. The solvent was evaporated. Toluene was added twice and
evaporated again, yielding 190g of N-[chloro(1-methyl-4-phenyl-4-piperidinyl)-
30  methylenelbenzenemethanamine monohydrochloride (100%) (interm. 13).
¢) A mixture of intermediate (13) (0.47 mol) in DMF (750ml) was cooled on an ice
bath. 2,2-Dimethoxyethanamine (0.54 mol) dissolved in DMF was added dropwise.
The mixture was stirred at room temperature overnight. The solvent was evaporated,
yielding 210g of N-(2,2-dimethoxyethyl)-1-methyl-4-phenyl-N'-(phenylmethyl)-4-
35  piperidinecarboximidamide dihydrochloride (100%) (interm. 14).
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10%980( ) - (WtgSOy), filtered and the solvent was evaporated. The residue was purified by column
chromatography over silica gel (eluent: CH,Cl,/(CH3;OH/NHj;) 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 40.1g of methyl
2-(1-metyl-4-phenyl-4-piperidinyl)- 1 H-imidazole- 1-acetate (88%) (interm. 17).

Example A8
25  a) Reaction under N, atmosphere. A mixture of DIPA (0.455 mol) in THF (500 ml)

was stirred at -78°C. Butyllithium, 2.5M/hexane (0.390 mol) was added dropwise at
-40°C. The mixture was stirred for 15 min, then re-cooled to -78°C. A solution of
1-(4-phenylbutyl)-1 H-imidazole, prepared according to the procedure described in
J. Chem. Soc., Perkin Trans., 1 (1975), 17, 1670-1671, (0.325 mol) in THF (350 ml)

30  was added dropwise at -60°C. The mixture was stirred for one hour, then re-cooled to -
78°C. This mixture was added dropwise to a mixture of N,N-dimethylformamide
(0.390 mol, dry, p.a.) in THF (500 m]), stirred at -78°C. The reaction mixture was
stirred for one hour at -78°C, then allowed to warm to room temperature while stirring
overnight. A saturated aqueous NH4Cl solution (400 ml) was added and this mixture

35  was extracted with THF. The separated organic layer was dried, filtered and the solvent
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NH,OH. The organic layer was separated, dried, fiitered and the solvent evaporated.

15  This fraction was purified by HPLC over silica gel (eluent: CH,Cl,/CH30H 97/3). A
pure fraction was collected and the solvent was evaporated. The residue was
crystallized from DIPE. The precipitate was filtered off and dried, yielding 15.7g of
6,7,8,13-tetrahydro-5H-imidazo[2,1-b][3]benzazonine (18%) (interm. 20).

d) A mixture of DIPA (0.151 mol) in THF (650ml) was stirred at -78°C under N, flow.

20  Butyllithium 2,5M in hexane (0.144 mol) was added dropwise at a temperature below
-40°C. The mixture was stirred at -78°C for 15 min. Intermediate (20) (0.072 mol) in a
small amount of THF was added dropwise at a temperature below -55°C. The mixture
was stirred at -78°C for 1 hour. N,N-bis(2-chloroethyl)benzenemethanamine
hydrochloride in a small amount of THF was added dropwise at a temperature below

25  -50°C. The mixture was stirred at -78°C for 1 hour, allowed to warm to room
temperature overnight and decomposed with H;O. The organic solvent was evaporated.
The aqueous concentrate was extracted with CH,Cl,. The organic layer was separated,
dried, filtered and the solvent was evaporated. This fraction was purified by column
chromatography over silica gel (eluent: CH,Cl/CH30H 100/0, 99/1, 98/2, 96/4, 94/6

30 and 92/8). A fraction was collected and the solvent was evaporated, yielding
5,6,7,8-tetrahydro-1'-(phenylmethyl)spiro[13H-imidazo[2,1-b] [3]benzazonine-13,4'-
piperidine] (interm. 21).

Example A9

A mixture of 5,10-dihydro-imidazo{1,2-bJisoquinoline-7,8-diol, obtained according to
35  the procedure described in Ex.No. A8 c, (0.155 mol), phenyltrimethylammonium

chloride (0.31 mol) and K,CO; (0.68 mol) in DMF (400ml) was stirred at 90°C for 20
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CH,Cl,/CH30H. The organic layer was separated, dried, filtered and the solvent was

evaporated, yielding 4.3g of 5,6-dihydro-1'-(phenylmethyl)spiro[1 1H-imidazo-
[2,1-b][3]benzazepine-11,4"-piperidine]-8,9-diol (100%) (interm. 23).

15 Example All
A mixture of compound (22) (0.0117 mol) and triethyl amine (0.0421 mol) in toluene

(100ml) was stirred and refluxed. Ethyl carbonochloridate (0.0702 mol) was added
dropwise at reflux temperature. The mixture was stirred and refluxed for 1 hour,
cooled, poured out into H,O and K;COj3 (15g) and separated into its layers. The

20  aqueous layer was extracted with CH,Cl,. The combined organic layer was dried
(MgSO0,), filtered and the solvent was evaporated. The residue was purified over silica
gel on a glass filter (eluent: CH,Cly/ethanol 96/4). The pure fractions were collected
and the solvent was evaporated. The residue was boiled in DIPE. The precipitate was

' filtered off and dried, yielding 2.4g of [1'-(ethoxycarbonyl)spiro[11H-imidazo[2,1-b]-
25  [3]benzazepine-11,4"-piperidine)-6-yl] ethyl carbonate (33%) (interm. 24).

Table 1 lists intermediates which were prepared according to one of the above
mentioned examples.

30 Tablel

a

B
(CH2)y \_/

/ > <‘ \
7 N
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B. Preparation of final compounds

Example B1 (preparative example)
A mixture of intermediate (2) (0.02 mol) in methanol (150ml) was hydrogenated with

palladium on charcoal 10% (2g) as a catalyst at 50°C for 18hours. After uptake of H,

(1eq), the catalyst was fiitered and the filtrate was evaporated, yielding 5,6-dihydro-
spiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine] (comp. 6; not claimed).
This fraction was converted into the hydrochloric acid salt (1:1) in CH5CN, yielding 5g
of 5,6-dihydrospirofimidazo[1,2-b][3}benzazepine-11[11H],4"-piperidine]

monohydrochloride (86%) (comp. 6a; not claimed). A fraction obtained in said way,

can also be converted into the (E)-2-butenedioic acid salt.

a) A mixture of compound (6) (0.1 mol) and N ,N-diethylethanamine (0.13 mol) in
CHCl; (300ml) was stirred at a temperature below 10°C. Ethyl carbonochloridate

5

10
Example B2

15

(0.12 mol) was added dropwise at this temperature. The mixture was allowed to warm
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3-methanol (E)-2-butenedioic acid salt (2:1) (comp. 18a).

Example B3
\ A mixture of compound (6) (0.01 mol) and (CH;0), (0.066 mol) in methanol (150ml)

25  and thiophene 4% solution (1ml) was hydrogenated with palladium on charcoal 10%
(1g) as a catalyst at 50°C. After uptake of H; (leq), the catalyst was filtered and the
filtrate was evaporated. The residue was taken up in HO/K,COs/NH,OH and stirred.
The mixture was extracted with CH,Cl,, dried, filtered and evaporated. The residue
was converted into the cyclohexanesulfamic acid salt (1:2) in 2-propanone and

30  recrystallized twice from 2-propanol, yielding 2.44g of 6,11-dihydro-1'-methy}-
spiro[SH-imidazo[2,1-b][3]benzazepine-11,4'-piperidine] cyclohexylsulfamate(1:2)
(40%) (comp. 1).

Example B4
a) A mixture of 1-bromobutane (0.012 mol), compound (6) (0.01 mol), Na,CO4

35  (0.02 mol) and potassium iodide (few crystals) in 2-butanone (200ml) was stirred and
refluxed overnight. The mixture was evaporated, the residue was taken up in water and
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and cvaporated The residue was purified on a glass filter over silica gel (eluent :
CH,C1,/CH3;0H 96/4). The pure fractions were collected and evaporated. The résidue
5  was crystallized from CH;CN. Yielding : 18.5g 5,6-dihydrospiro[imidazo[2,1-b]{3]-
benzazepine-11-[11H),4"-piperidine}-1'-acetonitrile (63%); mp. 152.6°C (comp. 76).

Example BS
Bis(1,1-dimethylethyl) dicarbonate (0.095 mol) dissolved in a small amount of CH,Cl,
was added dropwise to a stirring mixture of compound (6) (0.079 mol) in CH,Cl,

10  (250ml). The mixture was stirred at room temperature for the weekend, then washed
with H,O, dried, filtered and the solvent was evaporated. Toluene was added and

' evaporated again. The residue was stirred in DIPE. The precipitate was filtered off and

the filtrate was evaporated. This fraction was purified over silica gel on a glass filter
(eluent: CH,Cl,/CH,0H 100/0, 99/1, 98/2 and 96/4). The pure fractions were collected

15  and the solvent was evaporated. The residue was stirred in hexane. The precipitate was
filtered off and dried, yielding 15.05g of 1,1-dimethylethyl 5,6-dihydrospiro[11H-
irnidazo[2,l—b][3]bcﬁzazepinc-l 1,4'-piperidine]-1'-carboxylate (54%) (comp. 7).

Example B6
a) A mixture of tetrahydro-2-furanmethanol methanesulfonate (0.01mol), compound 6
20  (0.01mol) and NayCOs (0.02mol) in 4-methyl-2-pentanone (150ml) was stirred and
refluxed overnight. The reaction mixture was filtered over dicalite. The filtrate was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl/(CH;0H/NH3) 95/5). The pure fractions were collected and the
) solvent was evaporated. The residue was dissolved in 2-propanone and converted into
25  the cyclohexane sulfamic acid salt (1:2). The precipitate was filtered off and dried.
Yielding: 1.48g of 5,6-dihydro-1'-[(tetrahydro-2-furanyl)methyl]spiro[imidazo[2,1-b]
[3]benzazepine-11-[11H],4'-piperidine] cyclohexylsulfamate(1:2) monohydrate
(20.7%); mp. 120.2°C (comp. 72).
b) A mixture of compound 6 (0.02 mol) and 2-thiophenecarboxaldehyde (0.053 mol)
30  in methanol (300ml) was hydrogenated with Raney Nickel (2g) as a catalyst. After
uptake of H; (1eq), the catalyst was filtered off and the filtrate was evaporated. The
residue was purified by column chromatography over silica gel (eluent : CH,Cly/
CH;0H 95/5). The pure fractions were collected and evaporated. The residue was
converted into the cyclohexanesulfamic acid salt (1:1) in 2-propanone. The precipitate
35  was filtered off and dried. The residue was recrystallized from 2-propanol. The
precipitate was filtered off and dried. Yielding : 0.72g of 5,6-dihydro-1'-(2-thienyl-
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sulfamate(1:1) (6.6%); mp. 211.1°C (comp. 73).

Example B7
a) A mixture of compound (9) (0.155 mol), prepared according to the procedure

5  described in Ex. No. B2 b, and MnO; (300g) in chloroform (1200ml) was stirred and
refluxed for 90 min. The mixture was filtered over dicalite and the filtrate was
evaporated. Part of this fraction (1g) was crystallized from CH;CN. The precipitate
was filtered off and dried, yielding 0.5g of 1,1-dimethylethyl 3-formyl-5,6-dihydro-
spiro{imidazof2,1-b][3]benzazepine-11,4'-piperidine]-1'-carboxylate (comp. 12).

10  b) A mixture of compound (12) (0.134 mol), NaCN (0.705 mol) and MnO; (233g) in
methanol (2500ml) was stirred at room temperature. Acetic acid (45.5ml) was added
dropwise. The mixture was stirred and refluxed for 20 hours and filtered over dicalite.
The filtrate was evaporated. The residue was taken up in H,O, CH,Cl, and K,COs.
The mixture was separated into its layers. The aqueous layer was extracted with

15  CHCl;. The combined organic layer was dried (MgSQy), filtered and the solvent was
evaporated. The residue was purified by column chromatography over silica gel
(eluent: CH,Cl,/CH;OH 97/3). A pure fraction was collected and the solvent was
evaporated, yielding 47.7g of methyl (1,1-dimethylethyl) 5,6-dihydrospiro[11H-
imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3,1'-dicarboxylate (87%) (comp. 13).

20 ' c) A mixture of compound (13) (0.056 mol) in NaOH IN (100ml), H,O (250ml) and
THF (250ml) was stirred at room temperature for 18 hours. The organic solvent was
evaporated. The aqueous concentrate was neutralized with HCI 1N (100ml) and
extracted with CH,Cl,. The organic layer was separated, dried (MgSQy), filtered and
the solvent was evaporated. Part of this fraction (2g) was crystallized from CH3CN.

25  The precipitate was filtered off and dried, yielding 1.16g of 1'-[(1,1-dimethylethoxy)-
carbonyl]-5,6-dihydrospiro[ 1 1 H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3-
carboxylic acid (comp. 14).

d) A mixture of compound (14) (0.04 mol) and N,N-dimethyl-4-pyridinamine
(0.04 mol) in CH,Cl; (300ml) was stirred until complete dissolution. N,N-diethyl-

30  ethanamine (0.05 mol) was added. Then N'-(ethylcarbonimidoyl)-N,N-dimethyl-1,3-
propanediamine monohydrochloride (0.05 mol) was added portionwise. The mixture
was stirred at room temperature for 30 min. N,N-diethylethanamine (0.06 mol) was
added and then NH,4CI (0.05 mol) was added portionwise. The mixture was stirred at
room temperature overnight, poured out into H,O and separated into its layers. The

35  aqueous layer was extracted with CH,Cl,. The combined organic layer was dried
(MgS0,), filtered and the solvent was evaporated. The residue was purified by column
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3- (armnocarbonyl) 5,6- d1hydrosp1ro[11H-1rmdazo[2,l-b][3]bcnzazep1ne-11,4‘-
5  piperidine]-1'-carboxylate (60%) (comp. 16).
e) A mixture of compound (16) (0.023 mol) in HCV/2-propanol (25ml) and methanol
(100ml) was stirred and refluxed for 90 min and then cooled. The precipitate was
filtered off and dried, yielding 8g of 5,6-dihydrospiro[11H-imidazo[2,1-b][3]-
benzazepine-11,4'-piperidine]-3-carboxamide dihydrochloride (94%) (comp. 17). The
10  precipitate can also be converted into the (E)-2-butenedioic acid salt.

f) Preparation of 0 compound 61

A mixture of compound (17) (0.0135 mol) and NaHCO4 (0.0271 mol) in THF (100ml)
and ethanol (50ml) was stirred and refluxed for 10 min. Methyl 2-propenoate (0.0149
mol) was added. The mixture was stirred and refluxed for 3 hours and then cooled.
The solvent was evaporated under reduced pressure. The residue was partitioned

15 “between H,O and CH,Cl,. The organic layer was separated, dried (MgSOy), filtered
and the solvent evaporated. The residue was purified by column chromatography over
silica gel (eluent: CH,Cl,/(CH;OH/NHj3) 95/5 to 90/10). The pure fractions were
collected and the solvent was evaporated. The residue was purified again by column
chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NH3) 99/1 to 97/3). The pure

70  fractions were collected and the solvent was evaporated. The residue was refluxed in
CH;3OH/diethyl ether 2:8 (precipitation resulted). The precipitate was filtered off,
washed with diethyl ether and dried in vacuo at 40°C overnight. Yielding: 2.27g of
compound 61.
g) N,N-diethylethanamine (0.0081 mol) was added at room temperature to a

25  suspension of compound 17 (0.004 mol) in méthanol (100ml). The mixture was cooled
to 0°C. Oxirane was bubbled through the mixture for 45 min. The mixture was
allowed to warm to room temperature and then stirred at room temperature for 30 min.
The solvent was evaporated under reduced pressure. The residue was purified by
column chromatography over silica gel (eluent: CH,Cly/(CH;OH/NH3) 97/3 to 95/5).

30  The pure fractions were collected and the solvent was evaporated. The residue was
crystallized from CH3;0H/CH,Cl; 1:4. The precipitate was filtered off and dried.
Yielding: 0.25g of 6,11-dihydro-1'-(2-hydroxyetehyl)spiro[ SH-imidazo[2,1-b}{3]-
benzazepine-11,4'-piperidine}-3-carboxamide (18%) (compound 62).
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N,N-diethylethanamine (0.0113 mol) was added at room temperature to a suspension of
compound 17 (0.0054 mol) in methanol (100ml). After 5 min, oxirane was bubbled

~ through the mixture at 0°C for 1 hour. The solvent was evaporated. The residue was
suspended in t-butanol (200ml). Methyl chloroacetate (0.007 mol) and N,N-diethyl-

5  ethanamine (0.0054 mol) were added. The mixture was stirred and refluxed for 48
hours. The solvent was evaporated. The residue was purified by column chromato-
graphy over silica gel (eluent: CH,Clo/(CH;0H/NH3) 98/2 to 95/5). Two fractions
were collected and the solvent was evaporated. Fraction 1 was crystallized from
CH3;0OH/CH;CN 1:3. The precipitate was filtered off and dried. The residue was

10 purified by column chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NH3) 97/3
to 95/5). The pure fractions were collected and the solvent was evaporated. Yielding:
0.46g of compound 63.

i) N,N-diethylethanamine (0.0271 mol) was added at room temperature to a suspension
of compound 17 (0.0129 mol) and ethyl a-methylenebenzeneacetate (0.0140 mol) in

15 DMF (100ml). The mixture was stirred at room temperature over the weekend. The
solvent was evaporated. The residue was extracted with CH;Cl,/H;O. The mixture
was separated into its layers. The precipitate in the organic layer was filtered off.
Yielding: 2.6g of ethyl 3-(aminocarbonyl)-6,11-dihydro-o-phenylspiro[SH-imidazo-
[2,1-b][3]benzazepine-11,4'-piperidine]-1'-propanoate monohydrochloride

20  (compound 64). '

J) Preparation of compound 65
& ¢]
N AT
0

A mixture of compound 17 (0.0027 mol), 1-(3-chloropropyl)- 1,3-dihydro-2H-
benzimidazol-2-one (0.003 mol), Na,COj; (0.0027 mol) and KI (few crystals) in
CH;CN (100ml) was stirred and refluxed for 48 hours. The solvent was evaporated.
The residue was purified by column chromatography over silica gel (eluent: CHCly/
25 (CH;0H/NHs;) 99/1 to 95/5). Two fractions were collected and their solvents were
evaporated. The desired fraction was purified again by column chromatography over
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1) Preparation of compound 67

0
N
HzN/\/N P{\/?/‘L NH,

A mixture of compound 66 (0.00227 mol) and HCl/2-propanol (3 ml) in 2-propanol
(30 ml) was stirred at 80°C (oil bath). The solvent was evaporated (vacuum, 40°C).
2-Propanol was added, then evaporated (2 x). Ethanol was added, then evaporated.

15  The residue was stirred in boiling ethanol (50 ml), then filtered off over a P4 glass filter
and the product was dried under a stream of N,. Yield: 0.254 g (24.0%). The filtrate
was stirred for 3 hours while cooling on an ice-bath. The precipitate was filtered off
over a P3 glass filter and dried (vacuum, 60°C, 3 hours). Yield: 0.304 g (28.7%). The
filtrate was evaporated. The residue was dried (over the weekend under N, flow). Total

20  yield: 70.4% of compound 67.

m) Methyl chloroformate (0.0036 mol) was added at room temperature to a suspension
of compound (17) (0.0032 mol) in CH,Cl, (100ml). A mixture of N,N-diethylethan-
amine (0.0097 mol) in CH,Cl, (20ml) was added dropwise. The mixture was stirred at
room temperature for the weekend. The solvent was evaporated. The residue was

25  purified by column chromatography over silica gel (eluent: CH,Cly/CH3;0H 99/1 to
98/2). The pure fractions were collected and the solvent was evaporated. The residue
was crystallized from CH3CN. The precipitate was filtered off and dried. Yield: 0.68g
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of 3-(aminocarbonyl)-6,11-dihydrospiro[5SH-imidazo[2,1-b][3]-benzazepine-11,4'-
piperidine]-1'-carboxylate (60%) (comp. 79). _
n) A mixture of compound (17) (0.005 mol), KOAc (2g) and paraformaldehyd (0.5g) in
methanol (100ml) was hydrogenated with palladium on charcoal 10% (0.5g) as 4

5  catalyst in the presence of a thiophene solution (1ml). After uptake of Hj (1 equiv), the
catalyst was filtered off and the filtrate was evaporated. The residue was purified by
column chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NHj;) 97/3). The pure
fractions were collected and the solvent was evaporated. This fraction was purified
again by column chromatography over silica gel (eluent: CH,Cl,/(CH30H/NH3;) 97/3 to

10 95/5). The pure fractions were collected and the solvent was evaporated. Yield: 0.43g

of 6,11-dihydro-1'-methylspiro[ SH-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3-
carboxamide monohydrate (28%) (comp. 80).

Example BS
a) A solution of compound (7) (1.63 mol) in CH,Cl, (7500ml) was cooled to 0°C under
15  N;flow. 1-Bromo-2,5-pyrrolidinedione (1.63 mol) was added portionwise (29g each).
H,0 (3000ml) was added. The mixture was stirred overnight. The organic layer was
separated, dried, filtered and the solvent was evaporated. This fraction was purified by
HPLC over silica gel (eluent: CH,Cl,/CH3;0H 100/0, 98/2, 90/10 and 100/0). A pure
fraction was collected and the solvent was evaporated, yielding 189¢g of 1,1-dimethyl-
20  ethyl 2,3-dibromo-5,6-dihydrospiro[11H-imidazo[2,1-b][3]benzazepine-11,4"-
piperidine]-1'-carboxylate (27%) (comp. 48). The 3-monobromo analogue (comp. 60;
Ex. No. B10a) can be prepared in a similar way.
b) A mixture of compound (48) (0.02 mol), acetic acid, palladium(2+) salt (0.15g) and
1,3-propanediylbis[diphenylphosphine] (0.55g) in THF (150ml) was stirred in an |
25  autoclave at 150°C for 16 hours under pressure of CO gas (30 bar) and NH; gas (10
atm). The mixture was cooled, filtered and the filtrate was evaporated. This fraction
was purified over silica gel on a glass filter (eluent: CH,Cl,/CH30H 95/5). The pure
fractions were collected and the solvent was evaporated. The residue was crystallized
from CH3aCN. The precipitate was filtered off and dried, yielding 1,1-dimethylethyl
30  2,3-bis(aminocarbonyl)-5,6-dihydrospiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-
piperidine]-1'-carboxylate (comp. 49).

Example B9

Dibenzoyl peroxide (0.5g) was added to a stirring mixture of compound (7) (0.039 mol)

in CH,Cl; (210ml). 1-Chloro-2,5-pyrrolidinedione (0.078 mol) in a small amount of
35 CH)Cl; was added dropwise. The mixture was stirred at room temperature overnight.

The solvent was evaporated. H,O was added and the mixture was extracted with
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CHCl,. The organic layer was separated, dried, filtered and the solvent was
evaporated. The residue was purified over silica gel on a glass filter (eluent: CH,Cl,/
CH30H 100/0, 99/1, 98/2, 96/4 and 94/6). The pure fractions were collected and the
solvent was evaporated. Some starting material (7.5g; 0.02 mol) was recuperated. The
reaction was carried out again. Dibenzoyl peroxide (0.5g) was added to a stirring
mixture of compound (7) (0.02 mol) in CH,Cl; (210ml). 1-Chloro-2,5-pyrrolidinedione
(0.078 mol) in a small amount of CH,Cl, was added dropwise. The mixture was stirred
at room temperature overnight. The solvent was evaporated. H,O was added and the
mixture was extracted with CH,Cl,. The organic layer was separated, dried, filtered
and the solvent was evaporated. The residue was purified over silica gel on a glass
filter (eluent: CH,Cl,/CH;0H 100/0, 99/1 and 98.5/1.5). The pure fractions were
collected and the solvent was evaporated. The residue was combined with the one
obtained from the first reaction, yielding 14g of 1,1-dimethylethyl 3-chloro-5,6-
dihydrospiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-1'-carboxylate
(93%) (comp. 19).

Example B10

a) CH,Cl; (87 ml) was added to 1,1-dimethylethyl 5,6-dihydrospiro[11H-imidazo[2,1-
b][3]benzazepine-11,4'-piperidine]-1'-carboxylate (comp. 7) in methanol (0,0582 mol).
Water (58 ml) was added. Water (58 ml) and Na,COj3; (0.0582 mol) were added to the
separated organic layer and the mixture was cooled to 0-5°C (solution 1).

Br; (0.0565 mol) was added to a solution of tetrabutylammoniumbromide (0.0565 mol)
and CH,Cl; (29 ml). This mixture was stirred for 25 minutes at 15-25°C and added to
solution 1 during 1 hour. After stirring for 1 hour at 20°C, water (58 ml) was added.
The separated organic layer was evaporated. 3-Methyl-2-butanone (87 ml) and water
(29 ml) were added to the oily residue and this mixture was heated to 80°C. The
separated organic layer was wased with water (29ml) at 80°C. The organic layer was
azeotroped till 116°C. 3-Methyl-2-butanone (40.7 ml) was distilled off and the product
was crystallized during 2 hours at 50°C. The crystallized product was filtered off,
washed with 3-methyl-2-butanone and dried (vacuum, 50°C). Yield : 13.03g of
1,1-dimethylethyl 3-bromo-5,6-dihydrospiro[11H-imidazo[2,1-b][3]benzazepine-11,4"-
piperidine]-1'-carboxylate (51.8%) (comp. 60).

b) A mixture of compound (60) (0.257 mol), DMF (515 ml), H,0 (26 ml) and CuCN
(1,287 mol) were heated till 132°C, stirred for 17 hours and then cooled to room
temperature. The mixture was poured into 2056 ml of H,O and stirred for 2 hours. The
precipitate was filtered off, washed twice with H,O (149 ml) and dried (vacuum,
100°C). The resulting precipitate was refluxed in 3-methyl-2-butanone (772 ml) for 30
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min, followed by cooling the reaction mixture to S0°C and filtering. NH4OH (129 ml)
was added to the filtrate at 50°C and stirred for 30 min. The 3-methyl-2-butanone layer
was separated and washed with NH,OH (129 ml) as described above. This procedure
was repeated for another 5 times. The 3-methyl-2-butanone layer was separéted'agajn,

5  azeotroped for 30 min and partially evaporated. The resulting mixture was crystallized
and the precipitate was filtered, washed with 3-methyl-2-butanone (7.7 ml) and dried
(vacuum, 50°C). Yield: 52.4 g of 1,1-dimethylethyl 3-(aminocarbonyl)-5,6-dihydro-
spiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-1'-carboxylate (53%)
(comp. 16).

10 Example B11
a) A mixture of intermediate (18) (0.152 mol) in trifluoromethanesulfonic acid (500ml)
was stirred at 158°C for 90 hours. The mixture was cooled, poured out on ice and
K2COs (800g) and extracted with CH,Cl,. The organic layer was separated, dried
(MgS0,), filtered and the solvent was evaporated partially until 100ml while the

15  temperature was kept below 40°C. The concentrate was purified immediately by
column chromatography over silica gel (eluent: CH,Cl,/(CH30H/NH3) 95/5). The pure
fractions were collected and the solvent was evaporated, yielding 18.1g of 1-methyl-
spiro[11H-imidazo[2,1-b]{3]benzazepine-11,4'-piperidin}-6(SH)-one (42%) (comp. 22).
Part of this fraction (1.5g) was dissolved in ethanol and converted into the (E)-2-

20  butenedioic acid salt (2:3). The precipitate was filtered off and dried, yielding 1.92g of
1-methylspiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-piperidin]-6(SH)-one (E)-2-
butenedioic acid salt (2:3) (comp. 22a).

b) A mixture of intermediate (24) (0.041 mol) in HBr 48% solution (250ml) was stirred
and refluxed for 4 hours. The mixture was poured out on ice and K,COj3 and extracted

25  with CH;Cl,. The organic layer was separated, dried (MgSOy), filtered and the solvent
was evaporated, yielding 10.4g of spiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-
piperidin]-6(5H)-one (95%) (comp. 23). Part of this fraction (0.9g) was dissolved in
ethanol and converted into the (E)-2-butenedioic acid salt (2:3). The precipitate was
filtered off and dried, yielding 0.78g of spiro[11 H-imidazo[2,1-b][3]benzazepine-11,4'-

30  piperidin]-6(5H)-one (E)-2-butenedioic acid salt (2:3) (comp. 23a).
¢) A mixture of compound (23) (0.01 mol) in methano! (300ml) was stirred on an ice
bath. NaBH, (0.02 mol) was added portionwise over a 15-min period. The mixture was
stirred on an ice bath for 1 hour. The solvent was evaporated at a temperature below
40°C. The residue was taken up in H,O and the mixture was extracted with CH,Cly/

35 CH;0H 90/10. The organic layer was separated, dried (MgSOy), filtered and the
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solvent was evaporated, yielding 2g of 5,6-dihydrospiro[11H-imidazo[2,1-b][{3]-
benzazepine-11,4'-piperidine]-6-o0l (75%) (comp. 26).

d) A mixture of compound (26) (0.0075 mol) in methanesulfonic acid (50ml) was
stirred at room temperature for 40 min. The mixture was poured out on ice, alkalized
with a NaOH 50% solution and extracted with CH,Cl,. The organic layer was
separated, dried (MgSQ,), filtered and the solvent was evaporated, yielding 2g of
spiro[11H-imidazo[2,1-b}[3]benzazepine-11,4'-piperidine] (100%) (comp.27). Part of
this fraction (0.3g) was dissolved in ethanol and converted into the (E)-2-butenedioic
acid salt (1:1). The precipitate was filtered off and dried, yielding 0.26g spiro[11H-
imidazo[2,1-b][3]benzazepine-11,4'-piperidine] (E)-2-butenedioic acid salt (1:1)
(comp. 27a).

Example B12

A mixture of compound (24) (0.0128 mol) in H,SO, (5ml) and methanol (100ml) was
stirred and refluxed for the weekend. The solvent was evaporated. The residue was
taken up in H;O. The mixture was alkalized with a NaOH solution and extracted with
CHCl,. The organic layer was separated, dried, filtered and the solvent was
evaporated, yielding 4.4g of 5,6-dihydro-2,3-bis(methoxymethyl)spiro[11H-imidazo-
[2,1-b][3]benzazepine-11,4'-piperidine] (100%) (comp. 31).

Example B13

a) A mixture of 5,6-dihydrospiro[imidazo[2,1-b][3]benzazepine-11-[11H],4'-
piperidine]}-1'-acetonitrile (comp. 76) (0.055 mol) in NH3/CH;3;0H (500ml) was
hydrogenated with Raney Nickel (2g) as a catalyst at room temperature. After uptake
of H; (2eq), the catalyst was filtered off and the filtrate was evaporated. Yielding :
20.9g of §,6-dihydrospiro[imidazo[2,1-b]{3]benzazepine-11-[11H],4"-piperidine]-1'-
ethanamine 2-propanolate(2:1). trihydrochloride. sesquihydrate; mp. 245.9°C

(comp. 77).

b) A mixture of 2-chloropyrimidine (0.012mol), 5,6-dihydro-spirofimidazo(2,1-b]{3]-
benzazepine-11-[11H),4'-piperidine]-1'-ethanamine (0.01mol) and Na,CO3 (0.02mol)
in 4-methyl-2-pentanone (200ml) was stirred and refluxed for 48 hours. The reaction
mixture was filtered over dicalite. The filtrate was evaporated. The residue was
purified by column chromatography over silica gel (eluent: CH,Cl,/(CH;OH/NH3)
95/5). The pure fractions were collected and the solvent was evaporated. The residue
was dissolved in 2-propanol and converted into the hydrochloric acid salt (1:3). The
precipitate was filtered off and dried. Yielding: 0.94¢ of 5,6-dihydro-N-2-pyrimidinyl-
spiro[imidazo[2,1-b][3]benzazepine-11-[11H],4'-piperidine]-1'-ethanamine
trihydrochloride. monohydrate.2-propanolate(1:1) (16.7%) (comp. 78).
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c¢) 3-Chloro-6-(3-methyl-1,2,4-thiadiazol-5-yl)pyridazine (0.01 mol) and 5,6-dihydro-
spiro[imidazo[2,1-b][3]benzazepine-11-[11H],4'-piperidine]-1'-ethanamine (0.01 mol)
were stirred at 140°C for 2h. The mixture was cooled and purified by column
chromatography over silica gel (eluent : CH,Cly/(CH3;0H/NH3) 95/5). The pure
fractions were collected and evaporated. The residue was converted into the hydro-
chloric acid salt (1:4) in 2-propanol and dried. Yielding : 2.22g of 2-[[2-(5,6-dihydro-
spiro[imidazo[2,1-b][3]benzazepine-11-[11H],4'-piperidin]-1'-yl)ethyl]amino]-4(1H)-
pyrimidinone trihydrochloride.2-propanolate(1:1). sesquihydrate (36.6%) (comp. 68).

The following Tables list compounds of formula (I) as prepared according to one of the

above examples (Ex. No.).

Table 2
L—N
N%)”\
Rl
R2
Co. | Ex. R; R, L Salt/
No. | No. Melting point
1 B3 H H CH; (1); mp. 182.8°C
3 B4a H H CH,CH,CH,;CHj; | mp. 268.5°C
4 B2a H H C(=0)OCH,CH,; | -
5 B2b CH,0H H C(=0)OCH,CH,; | -
6 B1 H H H -
6a | Bl H H H (2); mp. 278.5°C
7 BS H H C(=0)OC(CH3)3 | -
9 B2b CH,0OH H C(=0)OC(CH3)3 | -
10 | B2b CH,OH CH,0OH C(E=0)OC(CHs) 3 | -
12 | B7a C(=0)H H C(=0)OC(CH3)3 | -
13 | B7b C(=0)OCH; H C(=0)OC(CH3)3 | -
14 | B7c C(=0)OH H C(=0)OC(CHs)3 | -
15 | B7e C(=0)OCH3; H H -
15a | B7e C(=0)OCH3; H H (3); -
18 | B2¢/B7e| CH,OH H H -
18a | B2c CH,0H H H 4); -
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49 | B8b C(=0)NH, C(=O)NH; | C(=0)OC(CH3); | -
| 51 | B7e CH,OCHj; CH,OH H -
52 B7e CHzOH CHzOCH3 H -
53 | B7e C(=0)NH, C(=0)NH, | H (2); -

Table 3

(1) cyclohexylsulfamate (1:2); (2) hydrochloric acid (1:2); (3) (E)-2-butenedioate (1:1); (4)
(E)-2-butenedioate (2:1)

Co | Ex. | R -A-B- Salt/Melting point
No. | No.

8 |Bl |H -CH=CF-CH=CH- (5); -
11 {B1 |H _CH=CH-CH=CCH- -

21 |B1 |H -CH=C(OH)-CH=CH- -
29 |B1 |H -C(OH)=CH-CH=CH- -
30 |B1 |H -CH=CH-C(OH)=CH- -
32 |Bl |[H -CH=C(OCHj3)-C(OCH;)=CH- { -
32a|Bl1 |H -CH=C(OCH;)-C(OCH3)=CH- | (6);
34 |B1 |H -CH=C(OH)-C(OH)=CH- -
46 |B7e | CH,0H -CH=C(OCH;)-C(OCH3)=CH- | -
50 |B7e |Cl -CH=C(OCH;)-C(OCH3)=CH- | -
54 |B2c |H -CH=CH-S- -
55 |B1 |H -CH=CH-N(CH,)- -
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Co | Ex. |R -A-B- Salt/Melting point
No. | No.
57 |B2c |H -S-CH=CH- -
58 {B12 |-CH,-0-CH;| -CH=CH-CH=CH- -
(3) (E)-2-butenedioate (1:1); (5) hydrochloric acid (1:1); (6) (E)-2-butenedioate (2:3)
Table 4
o'e!
—
N\)\Rl
Co. |Ex. |n]|z R, L Salt/
No. | No. Melting point
2 |BI 2| -(CHy),- H H (5); mp. 238.6°C
22 |Blla|1|-C(=0)CH,- |H CH; -
22a | Blla| 1} -C(=0)CH,- |H CH; (6); -
23 [Bllb| 1| -C(=O)CH;- |H H -
23a | Bl1b| 1| -C(=O)CH,- |H H (6); -
25 | Bl 1{ -CH,- H H -
25a | Bl 1} -CH,- H H (3); -
26 |Bllic|1|-CHOH-CH,- | H H -
27 (Blld| 1| -CH=CH- H H -
27a|Bl1ld| 1| -CH=CH- H H (3); -
28 [ Bl 1| -(CHy)s- H H -
33 | Bl 1] -O-CH,- H H -
33a | Bl 1| -O-CH,- H H 3); -
36 | BS 1{ -(CHy)3- H C(=0)OC(CHs) 5 -
37 |B2b | 1| -(CHj)s- CH,0H | C(=0)OC(CH3) 3 -
38 |B7e | 1] -(CHy)s- CH;OH | H -
42 | Bl 11 -(CHa)s- H H -
59 | B3 2| -(CHy),- H CH;, mp. 119.2°C
60 |Bl0a| 1| -(CH,),- Br -C(=0)OC(CH3); | -

(3) (E)-2-butenedioate (1:1); (5) hydrochloric acid (1:1); (6) (E)-2-butenedioate (2:3)
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0
Co. | Ex. L Salt / Melting point
No. | No.
61 | B7f -(CH,),-C(=0)OCHjs )
62 |[B7g -(CH,),-OH -
63 | B7h -CH,-C(=0)OCH3 -
CHy O P

64 | B7i (5)

N
65 |B7j Oi =0 7

B
66 | B7k -(CH,);-NH-C(=0)OC(CH3); | -
67 | B7 -(CH,),-NH, (8)
16 | B7d/B10b| -C(=0)OC(CHas); -
17 | B7e H (2); mp. 275.6°C
41 | B1 H -
79 | B7m -C(=0)OCHj3 -
80 | B7n -CH; (); -

(2) hydrochloric acid (1:2); (5) hydrochloric acid (1:1); (7) monohydrate; (8) hydrochloric acid
(1:3) monohydrate

Table 6
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Co. | Ex. L Salt/Melting point
No. | No.
69 |B4d Q&““‘”’_ (9); mp. 260.4°C;
s7ON CH,
0 .
70 | B4d @)‘I‘CH"’ mp. 189.0°C
NN e,
71 | B4b FQo-wum— (1); mp. 180°C;
0 [+
72 | Béa Q/\ (10); mp. 120.2°C;
73 | B6b C]/\ (11); mp. 211.1°C
74 | Bdc )\/\ (12); mp. 255.4°C
=
75 | B4d H,CVN\“/N\/\ (2); mp. 230°C
o)
76 |Bde | -CH,-CN mp. 152.6°C
77 | Bl3a| -(CHp),-NH, (13); mp. 245.9°C
N _N
78 | BI13b| \( N | (14); mp. 216.1°C
=N
N__N
~TN
68 |B13c E(\Lr (15); mp. 261.3°C
O

(1) cyclohexylsulfamate (1:2); (2) hydrochloric acid (1:2); (9) hydrochloric acid (1:3) hydrate
(2:1) ethanolate (2:1); (10) cyclohexylsulfamate (1:2) hydrate (1:2); (11) cyclohexylsulfamate
(1:1); (12) hydroiodic acid (1:1); (13) hydrochloric acid (1:3) hydrate (2:3) 2-propanolate
(2:1); (14) hydrochloric acid (1:3) hydrate (1:1) 2-propanolate (1:1); (15) hydrochloric acid

(1:3) hydrate (2:3) 2-propanolate (1:1)

Table 7

)

B
L—
/Z
N

=T

N,

e
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Co. |Ex. |z R, FA-B- L Salt
No. | No.
40 |B5 |(CHy)»- |H TCH=C(OCH3)-C(0CH3)=CH- C(=0)OC(CH;), | -
44 | B9 | -(CHy),- |Cl kCH=C(OCH3)-C(OCH3)=CH- C(=0)OC(CH3)s3 | -
44a | B7e | -(CHy),- | Cl CH=C(OCH,;)-C(OCH,;)=CH- | C(=0)OC(CH3)3s | (3); -
45 | B2bj -(CH;),- [CH,OH FCH:C(OCH3)-C(OCH3)=CH- C(=0)OC(CH3)3 | -
47 | Bl | -CH,- H -CH=C(OCH,)-C(OCH;)=CH- | H -
47a | B1 | -CH»- H -CH=C(OCH,)-C(OCH;)=CH- | H 3); -
56 | B2c|-CH=CH- |H FCH=CH-S- H -
56a | B2c | -CH=CH- | H CH=CH-S- H (3

(3) (E)-2-butenedioate (1:1)

C. Pharmacological Example

The EDsg values (mg/kg) in the test "Protection of Rats from Compound 48/80 induced
Lethality" for the compounds of formula (I) are listed in the Table below.

Compound No. | EDs, (mg/kg)

1
3
17
18a
20
53
56a
58
62
64
79
80

2.5
2.5
0.04
0.08
0.31
0.31
2.5
2.5
0.63
0.31
0.04
0.63

D. Composition Examples
The following formulations exemplify typical pharmaceutical compositions suitable for

systemic or topical administration to warm-blooded animals in accordance with the
present invention.

"Active ingredient" (A.1L) as used throughout these examples relates to a compound of
formula (I), a prodrug, an addition salt, a N-oxide, a quaternary amine or a
stereochemically isomeric form thereof.
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Example D1 : Oral drops

500 g of the A.L is dissolved in 0.5 1 of 2-hydroxypropanoic acid and 1.5 1 of the
polyethylene glycol at 60~80°C. After cooling to 30~40°C there are added 35 | of
polyethylene glycol and the mixture is stirred well. Then there is added a solution of
1750 g of sodium saccharin in 2.5 1 of purified water and while stirring there are added
2.5 1 of cocoa flavor and polyethylene glycol g.s. to a volume of 50 1, providing an oral

drop solution comprising 10 mg/ml of the A.L. The resulting solution is filled into
suitable containers.

Example D2: Oral solutions

9 g of methyl 4-hydroxybenzoate and 1 g of propyl 4-hydroxybenzoate are dissolved in
4 ] of boiling purified water. In 3 1 of this solution are dissolved first 10 g of
2,3-dihydroxybutanedioic acid and thereafter 20 g of the A.L The latter solution is
combined with the remaining part of the former solution and 121 of 1,2,3-propanetriol
and 3 1 of sorbitol 70% solution are added thereto. 40 g of sodium saccharin are
dissolved in 0.5 1 of water and 2 ml of raspberry and 2 ml of gooseberry essence are
added. The latter solution is combined with the former, water is added q.s. to a volume
of 20 1 providing an oral solution comprising 5 mg of the A.L per teaspoonful (5 ml).
The resulting solution is filled in suitable containers.

Example D3 : Capsules

20 g of the A.L, 6 g sodium lauryl sulfate, 56 g starch, 56 g lactose, 0.8 g colloidal
silicon dioxide, and 1.2 g magnesium stearate are vigorously stirred together. The
resulting mixture is subsequently filled into 1000 suitable hardened gelatin capsules,
each comprising 20 mg of the A.L.

Example D4 : Film-coated tablets

A mixture of 100 g of the A.L, 570 g lactose and 200 g starch is mixed well and
thereafter humidified with a solution of 5 g sodium dodecyl sulfate and 10 g polyvinyl-
pyrrolidone (Kollidon-K 90®) in about 200 mi of water. The wet powder mixture is
sieved, dried and sieved again. Then there are added 100 g microcrystalline cellulose
(Avicel®) and 15 g hydrogenated vegetable oil (Sterotex ®). The whole is mixed well

and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the active
ingredient.

To a solution of 10 g methyl cellulose (Methocel 60 HG®) in 75 ml of denaturated
ethanol there is added a solution of 5 g of ethyl cellulose (Ethocel 22 cps ®) in 150 m]
of dichloromethane. Then there are added 75 ml of dichloromethane and 2.5 mi}
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1,2,3-propanetriol. 10 g of polyethylene glycol is molten and dissolved in 75 ml of

dichloromethane. The latter solution is added to the former and then there are added

2.5 g of magnesium octadecanoate, 5 g of polyvinylpyrrolidone and 30 ml of concen-

trated colour suspension (Opaspray K-1-2109®) and the whole is homogenated. The
5  tablet cores are coated with the thus obtained mixture in a coating apparatus.
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Claims

1. A compound of formula

A B
(CHyw, )=
N Z O
y N
N%\Rl
R2

<

>? @QABCDEF
17 JUN 2003
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a prodrug, a N-oxide, an addition salt, a quaternary amine or a stereochemically

isomeric form thereof wherein

R'is hydrogen, C,.¢alkyl, halo, formyl, carboxyl, C,.salkyloxycarbonyl, C,.salkyl-
carbonyl, N(R*RHC(=0)-, N(R*R*)C(=0)N(R?)-, ethenyl substituted with carboxyl or

C,.salkyloxycarbonyl, or C.¢alkyl substituted with hydroxy, carboxyl, C,.salkyloxy,
C.salkyloxycarbonyl, NR*R*)C(=0)-, C,.alkylC(=0)N(R?)-, C,.¢alkylS(=0),N(R®)-

or N(R’RHC(=O)NR)-;

wherein each R? and each R* independently are hydrogen or C)_alkyl;

R’ is hydrogen or hydroxy;
R? is hydrogen, C,.alkyl, hydroxyC).alkyl, C).salkyloxyC.calkyl, N(R*R*)C(=0)-,

aryl or halo;
nis 1or2;

-A-B- represents a bivalent radical of formula

-Y-CH=CH- (a-1);
-CH=CH-Y- (a-2); or
-CH=CH-CH=CH- (a-3);

wherein each hydrogen atom in the radicals (a-1) to (a-3) may independently be
replaced by R® wherein RS is selected from C,.¢alkyl, halo, hydroxy,
Ci.salkyloxy, ethenyl substituted with carboxyl or C,.salkyloxycarbonyl,
hydroxyC,.salkyl, formyl, carboxyl and hydroxycarbonylC,.salkyl;
each Y independently is a bivalent radical of formula -O-, -S- or -NR'-;

wherein R’ is hydrogen, C;.¢alkyl or C;.¢alkylcarbonyl;

Z is is a bivalent radical of formula

-(CHy),- (b-1),
-CH=CH- (b-2),
_CH;-CHOH-  (b-3),
_CH,-O- (b-4),

-CH,-C(=0)- (b-5),
-CH,-C(=NOH)- (b-6),

or
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provided that the bivalent radicals (b-3), (b-4), (b-5) and (b-6) are connected to the
nitrogen of the imidazole ring via their -CH;- moiety;

whereinpis 1,2, 3 or4;

L is hydrogen; C,.¢alkyl; C;.¢alkenyl; C,.¢alkylcarbonyl; C,.salkyloxycarbonyl;
Ci.salkyl substituted with one or more substituents each independently selected from
hydroxy, carboxyl, Cy.¢alkyloxy, C;.¢alkyloxycarbonyl, aryl, aryloxy, cyano or RPHN-
wherein R® is hydrogen, C;alkyl, C,¢alkyloxycarbonyl, C;.salkylcarbonyl; or

L represents a radical of formula

-Alk-Y-Hetl (c-1),
-Alk-NH-CO-Het2 (c-2) or
-Alk-Het3 (c-3) ; wherein

Alk represents C, ,alkanediyl ;
Y represents O, S or NH ;

Hetl, Het2 and Het3 each represent furanyl, tetrahydrofuranyl, thienyl, oxazolyl,
thiazolyl or imidazolyl each optionally substituted with one or two C,_,alkyl

substituents; pyrrolyl or pyrazolyl optionally substituted with formyl, hydroxyC, ,alkyl,
hydroxycarbonyl, C, ,alkyloxycarbonyl or with one or two C,_,alkyl substituents;
thiadiazolyl or oxadiazolyl optionally substituted with amino or C,_jalkyl; pyridinyl,
pyrimidinyl, pyraziny! or pyridazinyl each optionally substituted with C, ,alkyl,

C, ,alkyloxy, amino, hydroxy or halo; and

Het3 may also represent 4,5-dihydro-5-oxo-1H-tetrazolyl substituted with C, ,alkyl,

2-0x0-3-oxazolidinyl, 2,3-dihydro-2-oxo-1H-benzimidazol-1-yl or a radical of formula

SN
( \n/\l( wherein
z/N
0

A-Z represents S-CH=CH, S-CH2-CH3, S-CH2-CH2-CH), CH=CH-CH=CH, or
CH2-CH2-CH2-CHp;

aryl is phenyl or phenyl substituted with 1, 2 or 3 substituents each independently

selected from halo, hydroxy, Ci4alkyl, polyhaloC,_salkyl, cyano, aminocarbonyl,

Cialkyloxy or polyhaloC,4alkyloxy;

provided that 5,6-dihydrospiro[imidazof1,2-b}{3]benzazepine-11[11H],4'-piperidine]

and pharmaceutically acceptable addition salts thereof are not included.

2. A compound according to claim 1 wherein L is hydrogen, C,.¢alkyl,
C,.salkylcarbonyl, C;.salkyloxycarbonyl or C,_¢alkyl substituted with hydroxy,
carboxyl, C;.¢alkyloxy or C,_salkyloxycarbonyl.

S
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A compound according to claim 1 wherein L is C;.¢alkyl substituted with aryl and
Cj.salkyloxycarbonyl.

A compound according to any one of the preceding claims wherein -A-B- is a
bivalent radical of formula -CH=CH-CH=CH- (a-3) or -CH=CH-Y- (a-2).

A compound according to any one of the preceding claims wherein Z is -(CHa),-
(b-1), -CH=CE- (b-2), or -CH,-O- (b-4).

A compound according to claims 1, 2, 4 or 5 wherein L is hydrogen, C.¢alkyl,
hydroxyC,.¢alkyl, carboxyCi.salkyl, Cysalkyloxycarbonyl, or
Ci.salkyloxycarbonylC,.salkyl.

A compound according to any one of the preceding claims wherein R' is
hydroxyC,.¢alkyl, formyl, Ci.salkyloxycarbonyl, C,.salkyloxyCj.salkyl,
N(R’R*)C(=0)-, halo or hydrogen.

A compound according to claim 1 wherein the compound is
5,6-dihydrospiro[11H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3-
carboxamide dihydrochloride;

1’-butyl-5,6-dihydrospiro[imidazo[2,1-b] [3] benzazepine-11-[11H],4’-piperidine];
6,11-dihydro-1'-methylspiro[SH-imidazo[2,1-b}[3]benzazepine-11,4'-piperidine]
cyclohexylsulfamate(1:2);
6,11-dihydrospiro[5-imidazo(2,1-b][3]benzazepine-11,4'-piperidine]-3-methanol]
(E)-2-butenedioate (2:1);

3-chloro-6,11-dihydrospiro[ SH-imidazo[2,1-b][3]benzazepine-11,4'-piperidine)
(E)-2-butenedioate (1:1);
6,11-dihydro-3-(methoxymethyl)spiro[SH-imidazo[2,1-b][3]benzazepine-11,4"-
piperidine]. (E)-2-butenedioate (1:1);
6,11-dihydro-1'-(2-hydroxyethyl)spiro[SH-imidazo[2,1-b][3]benzazepine-11,4'-
piperidine]-3-carboxamide;
6,11-dihydro-1'-methylspiro[SH-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-3-
carboxamide monohydrate;

ethyl 3-(aminocarbonyl)-6,11-dihydro-o-phenylspiro[SH-imidazo[2,1-b]{3]-
benzazepine-11,4'-piperidine]-1'-propanoate monohydrochloride;
3-(aminocarbonyl)-6,11-dihydrospiro[SH-imidazo[2,1-b]{3]-benzazepine-11,4'-
piperidine]-1'-carboxylate;
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spiro[10H-imidazo[1,2-a]thieno[3,2-d]azepine-10,4'-piperidine};

6,11-dihydrospiro[ 5H-imidazo[2,1-b][3]benzazepine-11,4'-piperidine]-2,3-

dicarboxamide dihydrochloride monohydrate;

a prodrug, a N-oxide, an addition salt, a quaternary amine or a stereochemically
5 isomeric form thereof.

9. A compound of formula

(C}'lz)n ==
L—

/ N
) \%\Rl
R2
a prodrug, a N-oxide, an addition salt, a quaternary amine or a stereochemically

10 isomeric form thereof wherein L, n, -A-B-, Z, R! and R? are defined as in claim1
for use as a medicine.

10. A pharmaceutical composition comprising a pharmaceutically acceptable carrier, and
as active ingredient a therapeutically effective amount of a compound as described in
15 any one of claims 1 t0 9.

11. A process of preparing a composition as claimed in claim 10, characterized in that, a
pharmaceutically acceptable carrier is intimately mixed with a therapeutically
effective amount of a compound as described in any one claims 1 to 9.

12. A compound of formula

B
(C/H?.)n =
p— /Z (II-a)
N
N ~# R
R2

a N-oxide, an addition salt, a quaternary amine or a stereochemically isomeric form

thereof wherein P is a protective group and n, -A-B-, Z, R' and R? are defined as in
25 claim 1, provided that 6,11-dihydro-1'-(phenylmethyl)-SH-spiro[imidazo[1,2-b][3]-

bgnzachine—l 1,4"-piperidine] (E)-2-butenedioate(1:2) is not included .
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13. A compound according to claim 12 wherein P is benzyl.

14. A process of preparing a cémpound as claimed in claim 1, characterized by,
a) deprotecting an intermediate of formula (II), followed optionally by derivatizing
5 either the piperidine moiety, or the imidazole moiety, or both the piperidine moiety
and the imidazole moiety

()
- L——( C/HZ)n o /Z
y N
o N\')\Rl
R2
with -A-B-, Z, L, R' and R?, and n defined as in claim 1 and P being a protective
group;
10 b) derivatizing an intermediate of formula (II) at the imidazole moiety, leading to the

formation of an intermediate of formula (II-a), followed by deprotecting the
piperidine moiety, and followed optionally by derivatizing the piperidine moiety

— (CHjy)p (C/Hz)“ —

Z /Z
N N
/
N\) N/\Z\Rl N\%\R‘
19} @-a) g2 R2

with -A-B-, Z, L, R! and R?, and n defined as in claim 1 and P being a protective
15 group;

~

L—N
¢y

c) by cyclizing an intermediate of formula (III) in the presence of an appropriate acid,
resulting in a compound of formula (I-a)

B
A
(C/HZ)n cyclization
L—N 7 N—CHz—ﬁ—O—C,-Galky] —
N !
ap - ® (-a) R
RZ

with -A-B-, L, R! and R?, and n defined as in claim 1;
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and, if desired, converting compounds of formula (I) and (I-a) into each other
following art-known transformations, and further, if desired, converting the
compounds of formula (I}, into a therapeutically active non-toxic acid addition salt by
treatment with an acid, or into a therapeutically active non-toxic base addition salt by

5 treatment with a base, or conversely, converting the acid addition salt form into the
free base by treatment with alkali, or converting the base addition salt into the free
acid by treatment with acid; and, if desired, preparing stereochemically isomeric forms
or N-oxide forms thereof.

10  15. A process of preparing a compound as claimed in claim 12, characterized by,
a) cyclizing a compound of formula (XI) with an appropriate acid, leading to a
compound of formula (II-k), followed optionally by derivatizing the imidazole
moiety, leading to a compound of formula (II-a-1)

A B
(C/H2)n (C/HZ)n c—

P— / P— /Z]

OHN / N
N A Rl

Xi 2
(XD) (1) (Il-a-1) R

15 with -A-B-, R!, R?, n and P defined as in claim 13, and Z, being a bivalent radical

of formula -(CHz)p-, wherein p is 1,2,3 or 4.

b) by reacting a tricyclic moiety of formula (XIV) with a reagent of formula (XV)
under an inert atmosphere in a reaction inert solvent in the presence of a
suitable base,leading the a compound of formula (II-1), followed optionally by

20 derivatizing the imidazole moiety leading to a compound of formula (II-a-2)
B
/ (CHz)n_CHg—'WS (C/HZ)n ——
+ P—N\ —_— P /Zz
CHz_CHz_Ws

(XV)

34
N A~1!
Ma-2) \o

with -A-B-, R!, Rz, n and P defined as in claim 13, W5 being a suitable leaving
group, e.g. a halo, and Z; being a bivalent radical of formula -(CHa),-, or
25 -CH,-O-, wherein p is 1,2,3 or 4.

XIv) (1)



