-1- NEW CHROMVENE COVPOUNDS, A PROCESS FOR THEI R PREPARATI ON AND

- PHARMACEUTI CAL COMPCSI T1 ONS CONTAI NI NG'THEM The present invention

‘rel ates to NeNEWIOHROMENE COMPOUNODS, A PROZESS FORSTHHIRIPRERARATION AND
preparation and to pPRARMACEUTICAL COMRRBITIONSICONTAINMNGTTHEMt hem It is
wel | established that the dopam nergic pathways projecting to the
linmbic structures and the frontal cortex play inportant parts in the
control ofharpsesent Anyeafign drefitesn tmewew, chromeBe npamopoundsctd @n pervdss for  their

cognition oparninergic receptors.are present .in high
concentr rfl%ﬁgtg?rggf(ﬂtgé) a‘g%?'cte}lt&%??g%rﬂaoﬁlﬁ?ﬂﬁ Cgmg‘l‘rf‘ﬁ%f}ﬁpes such as the
nucl eus accunbens, the gl obus pallidus, the thalanus and the frontal

cortex, whilst their density is relatively low.in the striatum As a
consequenéds WeHeSptablished that gt deppminrsgisepatiovayssyreisstinopt thenbaibisasipistuses

Psych 98, - 16: .CNS. Neurol . Disord, Dr .
Tar get o, 3608 nbra gortl ey igohy iy O, RMPh wbiho il ffprogpena. in

i nprHvemandtor nfupoton | ael Sy NgdeRitonbUD; | dopahfferaiss depload and ttesent in high
catalepsy, with a redyction in cognitive function and with effects

whi ch mayoPRdlEEoBs Bt BYss 8?ﬁ1€%ﬁ®d%lrablctﬁt%6\rieﬁ, sugh @6 the nugqus. apgumppryg the
Di seov. 10606 paARAR; th Chaldhhds A1) the RoREH h&%@ﬁ%v}ﬁﬁpﬁgﬁg%ﬁsitgth@XtWeily low in
al though 7ts inpact on positive synptons as not been definitely
denonst r dhediriahas. As havosaqabiee, thef|aneadargetnohdoite fompsyahesogiogmididanents

function gnd.counters cat p (,Ther api.e.2008, .63, 187-229). _These
obser vat i(g%Chgﬁfé@g’?P&Pﬁ%t Ia&é)%cg#olﬁ E‘g @%ﬁ?‘lﬂ“% Ddﬁrﬂ'nﬁ%%%g%i ?QQ%’ %yQS'
wayi®f pragferential antagonist activity with respect to D3 receptors
and adequate antagoni st activity with respect to D2 receptors, could
be situated within an ideal "therapeutic 20 w ndow' for optinmm
control agflodlihg e réey F@Bﬁn%&f SRR AORRBBOE RN §dsith Ve §lrMSommbk Sl fis Aiso
extrapyram dal side effects (catal epsy) and ot her di sadvant ages

associ at agsofiail Wilghtajalepsly e pithvae rdsiuiéda g cednidex fngfion hed with effects which
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various resal1-g5yudelonEng € tedefthe, hodera! bfieugh W inpac6n PBsitive symptoms

under stood that preference for D3 over D2 receptors provides the
corﬂp{)und agfnof hgep telyndemenstiisfohay & fryopiables rfhisnege an capvtht Enpraves

Today, 2608 10§10 SRPUN R Ao M- R A B ) D27 h)

and abuse of drugs, including "recidivism (Brain Res. Rev., 2005,

49, 77-1Q5; J., - 2.- Med. Chem, 2005, 48, 3664-79): fqr e | e,
win t ne Beso BT YA Missb AT ARBOUND SV ik opYRiSed Joroie. By way of
Neur opsy shapbainiasshgonid08:diviOwithOksBdet 18- DPNREIRGR! andEXBequifre i
2007, " 305, "573-82), hicotine. %Nvevf}roﬁggécoﬁophargnacol 7 03, qélg{,} antegonist
1272- 80; a¢thtity JvithNeespesssioc Rapteaeptarsolconld2 00 6situgied 588hiB02) , idegdi Alierspeutic

( Synapse,, : . .154- 6; sy chophar macol.o 004 75,. 127-33
and et ha,r%%%( h%’??’ﬁ%%ﬁ%m g 28%11){ Eéeh%\??p,toﬁéﬁ schgdophicgt "V%K%L(ﬁ@g\]l%’,ek of
2007, 20ext?gRBandidhl sieeciycad (@idel) he dthitedikidAnRbes atsdBiatapaithehighly
bei ng useq in the treatment of disorders caused 83} stress such as

. ( > h
anxi ous %'shtlvs blagking ol exsherfi the dpypiismarsraROrogIue 1disey. Trday, 2P08510,
Prog. Ney{RbkOolhera0980s 18, 18877844), the treatnent of unipolar and -
bi pol ar depre’ssie\faé@stat e’ség( Il:'%?.zz%éuropsychopharrnacol ., 10 2008, 18,
271-7; Mol. Interv., 2008, 8, 230-41), the treatnent of inpulsive
behavi ours such .as _.gbsessi ve- conpul si ve di sorders (Psychiatry Res., .
2003, 11@,n tge %6%15 Rﬁ]a‘of? OE/E%‘.’atﬁé’ﬁé‘P@ VB”R%%%%%/@%“&FPFCC‘G@@? ll¥€f%’€?61} will
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561-72), the treatnent’ of Parkinson's disease, en adm ni stered on
t hei r owiveRtigmwibsadpavilon iniush asl opslicainetsginctha geainstng of sclizodPenia and

(Neur obi c?cher rgyéh(&seg?lgr%g 151%0 Y. elso%iéy, 210%59( (5),'91% Neufosgll.) %%havji%e’v., 2001, 25,

427-43), and abuse of drugs, including "recidivism" (Brain Res. Rev., 2005, 49, 77-105; J.



S5wherein: R3 represents a hydrogen atomor a |inear or branched
(C1l-Co)al kyl group, R4 represents: a hydrogen atom a linear or
branched (Cl-C6)al kyl, aryl, heteroaryl or 3, 4-dioxocycl obutenyl

group, 10 each of those groups optionally being substituted by one or
nore identical or different groups sel eéted from hal ogen; I|inear or
branched (Cl -Co)al kyl; linear or branched (Cl-C6)al kyl carbonyl ;

car boxy; Mgdr 6kem., QA0 48nB0G479atdn exantlonyithwhe gsyélsumslapsst ¢dcainedand

or substituted b nore |inear or c l - al kyl oups;
and”anm no RS (b e PP B el P 2 Uk 165 T0nE sl T Aer,
151 i near ggo7branches-gH! m@éﬂ@l-lm:u%mé harfa8dIQUROOTORE, 1282 B00URt. J.
-S02R5, - 4 - nore identical or dif eren{) groups selected from

hal ogen; Ne¢wepsycbepharaaeshed20@, 9C67%1-RY2); Opiplear (Bmabseandh@d 48, 154-6;

| - ; ; ' - pitro: am bonyl
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branched Z005; €6) 89(ky] FASEBPE, 260 28020D3-BA). Gthel o dutsd) BS thet 1l/&fliodr are also
substituted by one or two 5linear or branched (Cl -C6)al kyl groups,
.1=. or |9apablp@f Reing userdy it hertrognednt of disprderoguipedaby A ess s #ganxies states

forma 5'anﬁQo§chi‘§1gEi§r(g%/gm) m&&ﬁo%;!é2@0&,“11%8r?’/-g?ﬁ}eog?file&%‘bgog.ggbé)% 70, 83-

bei ng substitute y nore | ti1ca ent gr
sel ect ed I44onhbakcagent of unipaar ord Hipaacdsptest Tk s@6)saEliy INeuhydy chophammeonl.,

d i i i bstit tituted b ] Lt i,
or o el BRI R o603, U bt b S ik R O
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salts thereof with a pharnaceutica acceptabl e aci'd or base. Anong

t he phar ndewrémsathiyiraCerght 2006 BBl H0PHE).eandeaggoessiverntss ghedeural. fnpsm.,
i npl yi ng jmtatijon, hydrochloric.acid,, hydrobrom.c.acid, .

sul phr g bl O30 g SR8 of Piukiigh S dissice SeR qUmySgefel opcheir own
mal oni ¢ agiif assdRion tiith @sjathin@bidtBOhEtsaski D CRATAN 0Bl 1isMRLE9,Gn press;
acid, citric acid, oxalic acid, nmethanesul phonic acid,
benkznesufphd¥ueclaci®Ps. d BBmphi-39. s trediment ofAatsaptialHeemor (PNAS, 2006, 103,
phar n'ficeultdﬁg_lgl; %r?i%c %%7?@36 ?@?6@%4 t DL IRy %%m%?é‘é\ﬁ(? nﬁlgr cg\é&'ggeuaisorders
i mplyi ng any I'Tmtation, sodi um hydroxi ge, potassi um ﬁy r OX de,

triet hyl askorgated evith- fytyibais el fdugologidAATisaiky sighispdansenting efid ogdither's
be a pheg?{l or napﬁt hyl group. A heteroary roup i s understood to

| be
a monocyddi@sofPBregrtiarmpa I?Qﬂ)’p 2085:whi% 0417 ga%‘@“&‘féemi»r@o?smoa 1047-61),
aromat! ¢ deGORbALHMaNGishiAIT @ dflah & NOITEIRCERNAN LS ek B tilRHET 1
atoms sel ect eB %r om II’?IE'[ rogen, oxygen an suﬁeplﬁur. o tg -ﬁe%ﬁemt erm d
het 20 ocy ditteafidytefiaf kyreractivey mhimooder ¢Bidbi Psyyghiatrg, 2008064y 62a80); thgr wegiment
containing. from4 to 11 ring nmenbers and having from1 tq 4 hete
atoms. SelEerbn BTG e R ah oRA S hohara e 1908 1y pb-47:
group is mopheaybbial 022, 86T BSL47HdohEEbPRAME BHRED SoRELAINE] Kl bytafdic
pyri mdinyl gr o%ps. A preferred heterocycloal kyl group is an
al et i di neiggrtougnd dopaminergic agonists (J. Neural Transm., 1999, 105, 1045-61; Eur. J.
Pharmacol., 1996, 301, 143-9). The compounds of the invention are also useful in the
25 treatment of premature ejaculation (J. Sex. Med. 2009, 6, 980-8; Br. J. Pharmacol. 2008,
154, 1150-9) and also in renal protection, for example associated with diabetes or with
chronic treatment with a metabolism-disrupting antipsychotic agent (Lab. Investigation,

2006, 86, 262-74; Naunyn Schmiedebergs Arch. Pharmacol., 2005, 371, 420-7).

The compounds of this invention, besides being new, have especially valuable properties in

30 that they bind powerfully and preferentially to D3 dopaminergic receptors.



In the conpounds of formula (1), R3 preferably represents a hydrogen
atomor a nethyl group. The conpounds of foula (lI) are advantageously
.conpounds wherein 1(4 represents a 10hydrogen atomor a linear or
branched (G -C6)al kyl group. Preferred gggyounds of the invention are
t hose wherein R4 represents the group - 5, where R5 is as defined
herei nbefore. Qther preferred conpounds of the invention are those
wher ei n 1ra peecidisealy, she presegt mypntiBORRESs talsempo®Elsiod fasnudel):ned

her ei nbefore. 15The R5 group preferably represents a |inear or
branched (G -C6)al kyl group, a (C3-C8)cycloal kyl group, an aryl group
or a heteroaryl group. Nipre especially, preferregd conpounds of
formula (1) are conpounds\wherein R4 represents }COR5, where R5 is a
| i near or branched (Cl -Cgyatkyl groeup. 6 - conpounds of
fornmula (1) preferably ax | is wherei n"R4 refeséts - CORS
where R5 is an optionall aryl group. More especially,

t he conmpounds of fornula ( pounds wherein 11.4 represents
-S02R5 where R5 is an optional bstituted aryl or heteroaryl

group. 5Anot her advantageous possibility consists of R3 and R4,
together with the nitrogen atomcarrying them form ng a 5-nenbered
ring, the ring thereby formed optionally being substituted. Preferred
conpoundswistreinte dnd\Fertogaierdpmen the following carbon-containing chain:

(3aS, 9bR) - 2-[ 2- (trans- 4- am nocyclohexypet hyll-1, 2, 3. 3a, 4, 9b- hexahydr o
- 10chroneno[ 3, 4-4yrrol e-8-carbonitrile; (3 aS,9bR)-2- {2- [trans

- 4- (et hyl am no) cycl ohexyl Jethyl R,<1, 28, 3 a, 4, 9b- hexahydrochroneno
[3 ,4-c]pyrrole-8-carbonitrile; (3 EENQb -2- 1 2-

[ trans-4- (di met hyl am no) cycl ohexyl ] et hyl |

-1, 2, 3, 3a, 4, 9bhexahydr ochr omreno . role-8-carbonitrile; 15
N-(trans-4- y —(&ﬁz)z (yc/(st)zw

{2-[(3aS, 9bR) - 8- cyano-1, 3a, 4, 9b-t et rahydr ochr oneno[ 3, 4-c] pyrrol -
2(3H) -yl l ethyl cycl ohexyl)acetam de; N (trans-4-
{2-[§3a8w%%ggh;8-cyano-l,3a,4,9b-tetrahydrochroneno[3,4-c]pyrrol2(31-
1)-yl] ethyl lcy cl obexy 1)-2,2-dinethyl propanam de;

N-(trans-4- {2-[(3aS,9b R)-8-cyano-1,3

g;,éi gﬁ e; L ; m%%%g{soggrgg %Héfo% '8}/ ert Eigclaar o% 1’23(11:&)’}'167(11()Cly(ll6l)a1}%[llh£1/fl)ug,
N-(trans-4-{2-[(3a5c9h10- 8- cyano- 1, 3a, 4, 9b-t et rahydr ochroneno[ 3, 4-ci p
yrrol2(311)-yliethyllcycl ohexylicycl obut anecar boxam de; N-(trans-4-
{2- [(3a8 9BRyemgessy@no- 1, 3a, 4, 9b-t et r ahydr ochromeno [3 , 4-c]

pyrrol 2(3 TO yl,i et hyl | cycl ohexyl ) cycl opr opanecar boxam de: 25
N-(trans-4-{29ﬁ9%§§¥§ 8- cyano- 1, 3a, 4, 9b- t et r ahydr ochr omeno[ 3, 4- c] p
yrrol - _ e a linear or branched (gI—C@alk 1, aryl, heteroaryl or 3,4-dioxocyclobutenyl group,
2(311)-yliethyllcyclohexyl)- ,3-d|I¥uorocyc|obutanecarboxanlde;

ci slN- (t r ans- #acl{ 24 (tBostQpRypS-optiaralyl b@na, sabghuledt yalepe ras chersmidsniacdl 3r
, 4-c] pyrrol 2( -yl o o
cthyl | eycl oneeest fyaPLsSJesed G6m Brigest dissanprdemmnched (Ci-Coalkyl: linear or

branched (C;-Cg)alkylcarbonyl; carboxy; hydroxy; cyano; nitro; aminocarbonyl

which is unsubstituted or substituted by one or more linear or branched
(C1-Co)alkyl groups; and amino which is unsubstituted or substituted by one or two
15 linear or branched (C;-Cg)alkyl groups, ‘
e a group —CORs, |
e a group —SOyRs,

» Rs represents a linear or branched (C;-Cg)alkyl, (C3-Cg)cycloalkyl, heterocycloalkyl,

aryl or heteroaryl group, each of those groups optionally being substituted by one or



- 7 - N (trans-4-{2-[(3 aS,9 bR -8-eyano - 1 ,3 a,4,9b-tetrahy
drochromeno [3 ,4- c]pyrrol2(3H)-yl] ethyl

_cycl ohexyl ) - N-net hyl eyel obut anecar boxam de; N (trans-4-{2-[(3

asS, 9bR) - 8-cyano- 1,3 a, 4, 9b-tetrahydrochroneno [3

,4-cipyrrol 2(3H) -yl ] ethyl{ cycl ohexyl)henzanide; 5
4-chloro-N-(trans-4- { 2- [(3 aS,9bR)-8-cyano- 1,3 a,4,9 b-tetrahydro
chronmeno [ 3mote clepycat obr 2AiBdrefl \rdupat kelbctéd clraimohakygBlne hinam odebranched

W (trans-4- - asS, 9b - b-t et rahydr ochr oneng

[ 3,( 4-c] pyrr &‘%Qé@fh‘g’ifll@%% résmeé%@ ﬁé)aﬂwifa?hmygtf@%iegﬂﬁﬁm AR itro;
N-(trans-4- {243 80 I0Rhich § GYRPQituthd Br éub%amté@b§ Bﬁ@xr %&cme%%fl%ﬁched
,4-c]lpyrrol - 1 02(3H)-yltethylicyclohexyl)-3 -pyridinesul phonam de:

4- chloro - KE(-Cralkyl group?; aild 8mats, ¥bivh-i8-vayehsttutdd 8r aybbfitted by one or two

ng% ?gzﬂ;? Qéﬁﬁgﬁﬁ@v%ﬁ%de@ %@Eﬁ:ﬁ_{@s{%}m de; (3 aS, 9bR)-2- { 2-

[irans-4-(2-oxopyrrolidin- 1 -yl)cycl ohexyl] ethyl I -1,2,3,3
a, 4, 9bhexahydr ochronmeno [3 , 4-cl pyn-ol e-8-carboni tri | e. 1 5The
addi ti on %abt Bs end Buetoget il ﬂmﬁqgenoﬁtomm@mymgeth@mofprm a fr @ 8-membered

_phar maceut [ %ﬁlél Ye arPnCI%tethreg % edgopg opally §e1gg 5?%&%%{%&] ﬁsée; Oé%gr% I&)entlcarﬁ or

I nvention. rnventi on

preparati Ondﬁfermw(isleeﬁedffﬂﬂxh ﬁal(age)n lﬁh@;r@aﬁr@ﬁdha@@c; (Edalkgr ; Hyldedhs; bgo;
used as starting material a conmpound of formula (I1): Owhich is

subj ected t énda AR CYHiChe i HRYRETYIdr asdbisBittgdn by H@e pqre%h dgeasf orgbranched

redyei ng ag odium triacet oxyborohydri de or sodi um
cyaﬁgborohy Qaﬁgp%%ﬁp%onpound of formula (Il1): - 8 - W

01-1C(I11), IZY2 wherein R, and W together formthe follow ng
car bon-contai.nin in R3is as

..chain: C 1 O2(CH2) 2 er
defined Her@FhBPEoB2L1E ré‘brﬂé%éﬁf’%‘zné’nﬁf%tt@c%h IR EYSPBFrsy pl also to

am ne 5f laaafﬂo%aﬁyﬁl@re%%WI&%p}ﬁmmhsea@ dcBEd b LY pg@r bonyl  group,
to yield the conpound of fornula

Among the pharmaceutically acceptable acids there may be mentioned, without implying
any limitation, hydrochloric acid, hydrobromic acid, sulphuric acid, acetic acid,
15 trifluoroacetic acid, lactic acid, malonic acid, succinic acid, glutamic acid, fumaric acid,
maleic acid, citric acid, oxalic acid, methanesulphonic acid, benzenesulphonic acid,

camphoric acid etc..

Among the pharmaceutically acceptable bases there may be mentioned, without implying

any limitation, sodium hydroxide, potassium hydroxide, triethylamine, tert-butylamine etc..
20 An aryl group is understood to be a phenyl or naphthyl group.
A heteroaryl group is understood to be a monocyclic or bicyclic group in which at least one

ring is aromatic, containing from 5 to 11 ring members and from 1 to 4 hetero atoms

selected from nitrogen, oxygen and sulphur.



wherein R 1 and R 2 are as defined hereinbefore, which is then
subjected to a reaction deprotecting the amne function, for exanple
in the 10presence of trifluoroacetic acid, to yield the conpound of
formula (1/a), a particular case of the _conpounds of fornula (1): NC
R'2(I/a), - 9 - wherenR', and R'2 toéether formthe foll ow ng
carbon-containing chain. -Cl'(CH2)2 wherein R3 is as defined

her ei nbel Breetermhhetdroceipduhdefofs foor mena- Ot bagydls, htvearomadticnEoes santyining
subjected. 5 either.to a reductive amination reaction with reduci ng
agent SRR Eﬁrlamw‘ae&%%ﬁwg b il e 'y hetgigeatps selected from nitrogen,
eyanobor ofydeh 88d sdipndrhe presence of a conpound of formula (V): R CHO

V). wherein Rl represents a hydrogen atomor |inear or
branched (G -05)al kyl group; 10 or to the action of a conpound of
formula (V). R'Y (V wherein Y represents a hal ogen atomor a

hydr oxy o‘?p?r?fﬁ%?ﬂarg}g'%ﬁ)}lgﬁsc%@%ené'bﬁm&g)- al koxy group, and R'

represents an aryl, beteroaryl, 3,4-dioxocyclobuteny-1, -CORS5 or

- SO2R5 group, where R5 is as defined hcreinbcfore, 15to yield the
conmpdund Ryeterisd hgtesoaryl dspupsarppyndyd @hd pydasdinyferens. conpounds of
formula (1): - 10 - wherein 122"1 and Rffi2 together formthe

fol |l ow ng carbon-cont ai ni ng chai n:

A preferred heterocycloalkyl group is an azetidine group.

In the compounds of formula (I), R3 preferably represents a hydrogen atom or a methyl

group.

The compounds of formula (I) are advantageously compounds wherein R4 represents a

10 hydrogen atom or a linear or branched (C-Cg)alkyl group.

Preferred compounds of the invention are those wherein R4 represents the group —CORs,

where R is as defined hereinbefore.

Other preferred compounds of the invention are those wherein R4 represents the group

-SO;R 5, where Rs is as defined hereinbefore.

15 The Rs group preferably represents a linear or branched (C;-Cg)alkyl group, a
(Cs-Cg)cycloalkyl group, an aryl group or a heteroaryl group.

More especially, preferred compounds of formula (I) are compounds wherein Ry represents

—CORs, where Rs is a linear or branched (C-Cg)alkyl group.

Another preferred possibility for the comporunds of formula (I) consists of R4 representing

20 —COR;5 where Rs is an optionally substituted (C;-Cg)cycloalkyl group.



R1214 - (CH2) 2(CH2) 2 wherein R3 is as defined hereinbefore and
R14 represents a linear or branched 5(C t-C6)al kyl, aryl, heteroaryl,
.3, 4-di oxocycl obutenyl, -COR5 or -S02R5 group, where R5 is as defined
her ei nbefore, a variant in the preparation of the conmpound of formula
(1/b) consisting of using customary cheflircal reactions, once the step
of coupling with the conpound of fornula (1/a) has been carried out,
in order The subpamdentf|fprmmddi(fyprefealdyiost compmirsls Milofrein iRy cprgsontnd-CEIR s
formula (M), Jjt then.bejn si bl e, for the conpounds of fornul ae
(1/a) andV ‘%rfﬁg)f,ls %?@W“@Bﬁg‘t‘&%ﬁ{tgﬁ%gr@m"i rety of the conpounds of
formula (1), to be purified according to a customary separation

techni que, converted, if desired, into their addition salts with a
phar maceuVicsak$necaby e fteabirepanidd drfopasle @hdres epapatrsly, whitemeR, represents

[ [ their i , 1f.th ist, 15 di t
R LS S e e o
(rer), (V) and (VI) are comercially available or readily accessible

to the person skilled in the art by neans of customary chemni cal
reac?i onsAspthemedierequsawssibilsy ¢eadts BE&Rsiand thve together avith the nitrpgen atom

act e | vt ey Rl RORURREHE A FRTRA OSSR, MRS deine

i n combi nabktitotedi th one or nore inert, non-toxic excipients or
carriers. Anong the pharnmaceutical conpositions according to the
invention there may be nentioned nore especially those that are
sui t abl e $.0f.QH23bm o&&%ﬁﬁ@ﬂz@ﬁﬁcﬁaﬁy avenous or subcut aneous) or
nasal adm nistration, tablets or dragees, sublingual tablets,
capsul es, | ozenges, suppositories, creans, ointnents, dermal gels,

i njectable preparatijo nd drinkabl e suspensions. The useful dosage
varies accor'di(ﬁEfi%k)(ﬂ'iz'Z@@Saﬁ'&m}\%qcéﬁlpﬁ@?ﬁleﬂﬁfupgii3egr?t‘f°9l?'§%x fior e and
sevesity of thedhssalcgisbitReAFH ISt ration route, which may be
nasal, rectal, parenteral 10or oral. Generally, the unit dose ranges
from1l to 500 (AgS,pek)-242Houns4f(orthylaanniytlohexyljethyl 31,2,3,3a,4,9b-hexahydro-
adm ni strations. The ﬁﬁa Igﬁ t8hat followillustrate the invention

and do not | i rfiffomengl I’fﬁgyr G 8-ARPNYSct ures of the descri bed

conpounds we.r3259915&)%é-[%n&mﬁmmgﬁg %}rc%_%sem&hﬁ?qbza%,@y@% 15The

Preparations scri bed her el nbel ow yi starting naterial’s that are
used in the sywkhigsirschodmeid3 derippurids-aibaritilé;nvent i on. Preparation

ikt e of 3 OF UG FGR I R Abert R By EHahGES gt s a-( oL

nunol ), obt ai nREEN11éh§hePS oG hlMmideom
bi cycl o] 2. 2. Z%C@ g-]eth-}Z?cgr t;ig]n)it&t ril g'é and 4.25 g of di-tert-butyl

20 di car bonat eV{k8nss4 { BrfGlap, 9bR)-Becyaho-d f3adh, Yhtetmbyrbbd flanmet &8 rdec jay eol-
added 6.2 m of i et am.ne. m.xture is stiyred for 2 hours at
ambi ent terrpe%ﬁ%éﬁ‘@ﬁet%{}ﬁ?/dg]?exéfﬁfkbﬁ%élfl@ﬁk{%@&m?ﬁ?lﬁi ar bonat e sol ution
are added. They o)l 00 [} B sOHRSBGLEH. WMl 6b-%0dfydthetb 3,4- 1-
di chl or onet hane? vvashgd [gvi th b?i ne, ari ed” (MySO4 a%lg rg\?%%[o’r a%]g%rr?o
yi 2@ the titl%3H)-ghetbyljcycloleyi)o¥-mahylacetdmide; powder. 25Mel ting

point: 78C o ]\}-%trc_zns-4-{2—[(3aS,9bR)-8-cyan0-l,3a,4,9b-tetrahydrochromeno[3,4-c]pyrr01—

2(3H)-yl]ethyl}cyclohexyl)cyclobutanecarboxamide; |

e N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno|3,4-c]pyrrol-

2(3H)-yl]ethyl}cyclohexyl)cyclopropanecarboxamide;
25 e N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno[3,4-c]pyrrol-
2(3H)-yl]ethyl}cyclohexyl)-3,3-difluorocyclobutanecarboxamide;
o cis-N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno|3,4-c]pyrrol-
2(3H)-yl]ethyl}cyclohexyl)-3-hydroxycyclobutanecarboxamide;



Preparation 2:

trans-{44(tert-Butoxycarbonyl)am noi cyclohexyl}acet aldehyde To a
.solution of 1.78 g of the conpound of Preparation | (6.6 mmpl) in 35
m of toluene, there are added dropwi se, at -78C, 11 ml of IN DI BAL-H
solution in hexane. The nixture is stitfed for 10 mnutes at -78C and
is then treated with 1.08 ml of nethanol in 5 2 m of toluene
(dropwi se). ¢ tVi(gard-4-§dBa ®b&Becyhack ,Jap, AeteanbydrathromoneB gt cjperralnd
there are rapi(z rat ed aqueous

ded, d i 47 f t
sol uti on of pdt éé%%ﬂ?ﬁﬁgBay{l3?%%@%-@@@?%@9@%%@@ FEARIges salt) .

After stirri f 14 hel SC I Qny i > 1 t4h }
nashed vi  h ey o e R B D e A G By
product in the(day-nilethylcwiolexyhbénzamidddMel ti ngpoi nt: 61-63C
Preparation 3:

hyl
Lrans- (4-1( A—cwf"éfas%@zm%wﬂﬂmwﬁwaai,m%mw@e@paﬁao To a
i 4. i 1 (15.8 i
2o o o B R Qe P RS TR I OOn L ERBARIAS L (1o T ) e

gf | sodijum h)r:drN-tdﬁansM-t{M(%Sj%Rb—Iﬁg:yaﬂ&1]’3@1’4,%8&%11%?‘061&6@6]&6[Xl4lakl(‘j]§§é1irsl-
iluted with ether an ter and then 0.1N HCl solution is adde

until the pH =’l(gﬁ)fﬁ@ﬂgﬁgﬁqwﬂgé-TEWPW@&PSMBH%M@, washed with
water, driegq (z{)ig§%yl4-§]§'-ﬁgta§%{aﬁ-‘é?c‘}8£@tl ,gqét,%‘{(e'tu%fpg&%#}&&nQQ{o[3,4-c]pyn~ol-

chromat ography on a silica col umm~usin
cycl@hexane/ etXyH)-sbethat]eyc{@xyl)-Bepyranalipaotanyide] ds the title
product in the formof a colourless oil. 20Preparation 4: trans-

{4-Riert - B ft dkSHODYHGIp-freen{iren o tdcsanetedas Po-tofaby doginygao The
title product (ks g L0 L( i cribed in
Preparation 2 [u’si &w?@gﬂgygggg{h‘ilggggpg%@%ﬁeggsg arogl%l Iﬁ%% 3 as

starti ng mateer(Bag,9bR)2-13-[#ak¥-éi2Hoabpyarolklin-l i fcyBohsuyl]ethyl}-1,2,3,3a,4,9b-
(trans-412-[(3aS, 9bR) - 8- eyano-1, 3a, 4, 9b-t et r ahydr ochr onmeno[ 3, 4-c] pyrr
ol -2(3H) -yl | et FI}Y%WB%V’E%&?W -STGTIEIC. of  di chl or or net hane

t here are successively added 1.08 g of (3aS, 9bR)-

1, 2,3, 34, 4, 9b- hexahy-drochroneno[ 3, 4-c] pyn-ol e-8-carbonitrile

( syht hesi'Bedadditia cektd afi quefebredd ¢cdmBivods gf Mbd. inGheion il a Ih@Bnac@ptically

2059-2064) (5.42 1] .58 g of th d.of P tion 2 (6.5
onol ) articP A o b i o PR L DRJUFTG™ (7 50 rorol ) The

reaction mxture is stirred overnight at anbient tenperature. The

solution is then washed with I N sodi um hydroxi de solution and then

wi th bri ndie igremipn(vipsomlsainla aveqsss frellic prenardtionaefi enmpsningds of orarnla (1),

col um usin . X f _dichlor hane/ net hanal / i .

onyar ox e B8 s S EURE SRR ML ATSE RS OPhy ¢ e

formof a white powder. Preparation 6: tert-Butyl (trans-4-

(2-[(3aS, 9bR) - 8- cyano- 1, 3a, 4, 9b-t et r ahydr ochr oneno|[ 3, 4- c] py

rrol -2(3H) -yl |l et hyBcy cIohé&QBnethylearbanate The title product is

obt ai ned according to the proge e described in Preparation 5, using

as starting material the conpb 2¢jffn Preparation 4 instead

of the product 15described iR ‘ PrepatlBtion 7: Phthalic

aci d nononet hyl ester D nethy 5.73 mmol ) is stirred for

24 hours at anbient tenperature in of ethanol with 15.73 m of

I N sodi um hydroxi de sol ution. The ©otvent is evaporated of f under

reduced pressure at 40C and the reaction mxture is then diluted with

wat er before 20bringing the pHto 3. The m xture is extracted with

et ac : i (M1S d,_ e je I <

or ouct S\E}Iﬁ%}ﬁg %;e%%gf%gan%ﬁtﬁ% qrﬁ%%&?ﬂ BaCort B WeShPschPE of bikfucing agent,
such as sodium triacetoxyborohydride or sodium cyanoborohydride, and a compound of

formula (I11):




EXAMPLE 1:

(3aS, 9bR) - 2-[ 2- (trans-4- Am nocycl ohexypet hyl | -1, 2, 3, 3a, 4, 9bhexahydr oc
_hroneno[ 3, 4-c] pyrrol e-8-carbonitril e di hydrochl oride To a sol ution of
1.5 g of the conpound of Preparation 5 (3.5 nmol) in 30 m of

di ehl oronet hane there are added 2.9 nml “6f trifluoroacetic acid. The
m xture is stirred for 5 4.5 hours at anbient tenperature and the

solvent is evaporated off The residue iB partitioned between aqueous
sodi um car bonat e sol uti on and dj ¢chl oromgt hane. The solution is
extracted with dichl oronet hane; N watl@b; dried (K2C3Xx) and

evaporated to yield, after converting to R'sal t using 2 equival ents
of IN ethereal HCl, the title product in the font' of a white powder.
10El ement al m croanal ysi s. H N theoretical % 60.30 7.34 10.55

N (11 anaPShOgRt Bhad RS gkl it 48 i@ovfifg Rarbo O hain:

13, 4-dpyrrol -2(311)-yljethylicycl ohexyl)acetam de hydrochloride To a
solution of 699 ng (2 1 muol) of the co und of Exanple I in 15 m

of dichl oronet hane there are added, 3at ient tenperature, 354 pl of
triethylamne (1.2 eq.) 15 and then 164 pl of acetyl chloride (1.1
eq.). After stirring for 2 hours at anfj ent tenperature, the m xture
is washed with water and dried{(WS4) . gr-ating off the sol vent
followed by purifying on a silica ¢dlum using a mxture of

di chl or onet hane/ nmet hanol / amoni um hydroxide (97 / 3 / 0.3) as el uant
yields, after converting to a salt in ethanol in the warm state using
AN et her ewihergigi Rs tshas ddfinké hgrevehetare iand Rordpseseoism plotestingigrenpptondbe amine

Mel tg ng pi%'nc%dn s%%g gs,l%lore ergi%rrgp?el, ar?eﬁ-rb%%fqglc})égl!b%:nyl group,

to yield the compound of formula (IV):

NC R

/\)\1
SN R’

2 (IV),

wherein R'y and R'; are as defined hereinbefore,

which is then subjected to a reaction deprotecting the amine function, for example in the
10 presence of trifluoroacetic acid, to yield the compound of formula (I/a), a particular case of

the compounds of formula (I):

NC - R"

/\/]\1
3.‘\ \N Rn

2 (I/ a)a




C theoretical %65.41 7.49 10.40 8.78 experinmental % 65.00 7.30
10.46 8.83 - 15 - EXAMPLE 3:
_N-(trans-4-12-1(3aS, 9bR) - 8-cyano- 1 3a, 4, 9b-t et r ahydr ochr oneno
[3,4-clpyrroI-Z(SFD-yIIethylleycIohexylbcyclobutanecarboxanide

hydr ochl ori de The title product i5”7¢0btained according to the
procedure described in Exanple 2 using 5cycl obut anecar bonyl chloride
I nstead of acetyl chloride. Meltingpoint. 291C El enent al

' i S. [ 9 : 7.72 . . .
m cr oanal Wherein R"; ancli \é"zctloggt gro 0%51"[ éa ollé)w?gg ga%bon—contammg chain;:

R3\N/H

—(CHZ)Z/k(CH

wherein Rj is as defined hereinbefore,

Dy

which compound of formula (I/a) is then, if necessary, subjected:
5 = either to a reductive amination reaction with a reducing agent, such as sodium
triacetoxyborohydride or sodium cyanoborohydride, in the presence of a compound
of formula (V):
R—CHO (V),
wherein R’ represents a hydrogen atom or a linear or branched (C;-Cs)alkyl group;
10 = or to the action of a compound of formula (VI):
R"—Y (VD,
wherein Y represents a halogen atom or a hydroxy or linear or branched (C;-Cg)-
alkoxy group, and R" represents an aryl, heteroaryl, 3,4-dioxocyclobutenyl, -COR;

or —SO,R;s group, where Rs is as defined hereinbefore,

15 to yield the compound of formula (I/b), a particular case of the compounds of

formula (I):



9.46 7.98 experinental %66.95 7.72 9.20 7.90 EXAMPLE 4:
N-(trans-4-{2-[(3aS, 9bR) - 8-eyano- 1, 3a, 4, 9b-t et rahydr ochr oneno
[3,4-cipyrrol -2(3H) -yl | ethyllcycl ohexyl)cycl opropanecar boxam de
10hydrochl oride The title product is obtained according to the
procedure described in Exanple 2 using ]c‘%/tl opr opanecar bonyl chl ori de
I nstead of acetyl chloride. Melting point: 284C El enent al

m cr oanal ysi s: H NNC theoretical %67.04 75R"9.77 8.25
experinmental % 66.32 7.38 9.49 8.24 15EXAMPLE|5:

N Orans- 4-12- 1( 3aS, 9bR)
13,4-/pyrrol-2(3/1)-ylj

10

15

- te d,r' ochr oneno
| ) benzani dekhydr odior i de

ano- 1,34
cye{ ohex

wherein R"| and R™; together form the following carbon-containing chain:

R3\N/R,4

—(CH /k(CH

272

K

Dy

wherein Rj3 is as defined hereinbefore and R'y represents a linear or branched
(Ci-Ce)alkyl, aryl, heteroaryl, 3,4-dioxocyclobutenyl, ~CORs or —SO,R5 group,

where Rj is as defined hereinbefore,

a variant in the preparation of the compound of formula (I/b) consisting of using
customary chemical reactions, once the step of coupling with the compound of
formula (I/a) has been carried out, in order to subsequently modify the substituents

of the compound of formula (VI),

it then being possible for the compounds of formulae (I/a) and (I/b), which constitute the
entirety of the compounds of formula (I), to be purified according to a customary
separation technique, converted, if desired, into their addition salts with a pharmaceutically
acceptable acid or base and separated, where appropriate, into their isomers, if they exist,

according to a customary separation technique.

The compounds of formulae (II), (IIT), (V) and (VI) are commercially available or readily
accessible to the person skilled in the art by means of customary chemical reactions or

chemical reactions described in the literature.



‘The title product is obtained according to the protocol described in

Exanpl e 2 using benzoyl chloride instead of acetyl chloride.

Meltingpoint: 284C - 16 - Elenental m croanal ysis 11 d

theoretical %69.59 6.92 9.02 7.61 experl rrent al %69.53 6.91 9.09

7.47 EXAMPLE 6:

4- Chl oro- N-(trans-4-{24(3aS, 9bR) - 8-cyano- 1, 3a, 4, 96-t et r ahydr ochr oneno

13, 4- c1pyFhoinvaftBhlgelayds| aéiohgol pheyrod@hexalcphgogidnhdeotyyikior i autivdengrddient

title prodﬂ i s obtain %ccorld‘lga% t.o the protocol described in

Exanpl e At %Shﬁn%’%l?‘ﬁ?ﬁtﬁ’é gHla SR OBAIS RV s Ratiorat{f o pronpigeinert,

Mel ting pRidioxic?88pients or carriers. Among the pharmaceutical compositions according to the
invention there may be mentioned more especially those that are suitable for oral,

5 parenteral (intravenous or subcutaneous) or nasal administration, tablets or dragées,

sublingual tablets, capsules, lozenges, suppositories, creams, ointments, dermal gels,

injectable preparations and drinkable suspensions.

The useful dosage varies according to the age and weight of the patient, the nature and
severity of the disorder and the administration route, which may be nasal, rectal, parenteral
10 or oral. Generally, the unit dose ranges from 1 to 500 mg per 24 hours for treatment in 1 to

3 administrations.
The Examples that follow illustrate the invention and do not limit it in any way. The
structures of the described compounds were confirmed by customary spectroscopic
techniques.

15 The Preparations described hereinbelow yield starting materials that are used in the

synthesis of the compounds of the invention.

Preparation 1: Methyl frans-{4-[(tert-butoxycarbonyl)amino]cyclohexyl}acetate

To a mixture of 3.03 g of ethyl trans-(4-amino-cyclohexyl)acetate (17.7 mmol), obtained
in 7 steps starting from bicyclo[2.2.2]oct-5-ene-2-carbonitrile, and 4.25 g of di-tert-butyl

20 dicarbonate (19.54 mmol) in 60 ml of dichloromethane there are added 6.2ml of
triethylamine. The mixture is stirred for 2 hours at ambient temperature. 50 ml of saturated
sodium bicarbonate solution are added. The solution is extracted with 3 x 20 ml of
dichloromethane, washed with brine, dried (MgSO4) and evaporated to yield the title
product in the form of a white powder.

25 Melting point: 78°C



"El enent al

m croanal ysi s: 11 N d theoretical % 64.80 6.24 8.40

14. 17 experinmental % 6466 5.96 8.41 13.96 EXAMPLE 7:

N (trans-
10[3,4-ipyrro|-2(3FD-yIIethylicyclohexyk%
hydrochl oride The title product is obtal

4-12-1(3aS, 9bR) - 8- cyano-1, 3a, 4, 9b-t et rahydr ochr oneno
-2, 2-di met hyl pr opanam de
red according to the protocol

described in Exanple 2 using pival oyl chloride instead of acetyl

chl ori de.

Pidplatatin 2x0i tindns- BitUie3d B @ ok S &l rboapl) athimi] cyobarealyl} acegaldehyde C

theoretical % 67. 32 :

10

15

20

To a solution of 1.78 g of the compound of Preparation 1 (6.6 mmol) in 35 ml of toluene,
there are added dropwise, at —78°C, 11 ml of IN DIBAL-H solution in hexane. The
mixture is stirred for 10 minutes at —78°C and is then treated with 1.08 ml of methanol in
2 ml of toluene (dropwise). It is allowed to come back up to ambient temperature and there
are rapidly added, dropwise, 47 ml of a saturated aqueous solution of potassium sodium
double tartrate (Seignette's salt). After stirring for 1 hour, the solution is extracted with
cther, washed with water, dried (MgSO4) and evaporated to yicld the title product in the

form of a white solid.

Preparation 3: Methyl frans-{4-[(tert-butoxycarbonyl)(methyl)amino]cyclohexyl}-

acetate

To a solution of 4.28 g of the compound of Preparation 1 (15.8 mmol) in 45 ml of DMF
there are added 1.38 ml of methyl iodide and then 884 mg of sodium hydride. After stirring
for 18 hours, the mixture is diluted with ether and water and then 0.1N HCI solution is
added until the pH = 3. The solution is extracted with ether, washed with water, dried
(MgSOy4) and then evaporated. Purification by chromatography on a silica column using a
mixture of cyclohexane/ethyl acetate (90 / 10) as eluant yields the title product in the form

of a colourless oil.

Preparation 4: frans-{4-[(tert-Butoxycarbonyl)(methyl)amino]cyclohexyl}-

acetaldehyde

The title product is obtained according to the procedure described in Preparation 2 using

the product described in Preparation 3 as starting material.



8.13 9.42 7.95 experinental % 67.04 8.13 915 782 - 17 - EXAMPLE 8:
N-(trans-4-121(3a5, 9bR) - 8-cyano- 1, 3a, 4, 9b-t et rahydr ochr oneno
[3,4-c]pyrrol-2(3H)-yljethyllcycl ohexyl)cycl opent anecar boxam de
hydr ochl ori de The title product is obtained according to the

pr ot ocol

described in Exanple 2 using 55§tlopentanecarbonyl chl ori de

I nstead of acetyl chloride. Melting point: 288C El enent al
m cr oanal xxipgrationH:N t-Bigb(tatriseb(2-)368,9b8)-8-G2n6-1134,4,9F4etrahydro-

experinmental % 68. 20

czirgr%egb6?4-Z]’p§f%rol-2(3H)-yl] ethyl}cyclohexyl)carbamate

To 30ml of dichloromethane there are successively added 1.08 g of (3aS,9bR)-

10

15

20

1,2,3,3a,4,9b-hexahydrochromeno|3,4-c|pyrrole-8-carbonitrile (synthesised in accordance
with Bioorg. Med. Chem. Lett. 1999, 9, 2059-2064) (5.42 mmol), 1.58 g of the compound
of Preparation 2 (6.5 mmol) and 1.61 g of sodium triacetoxyborohydride (7.59 mmol). The
reaction mixture is stirred overnight at ambient temperature. The solution is then washed
with 1N sodium hydroxide solution and then with brine, dried (MgSO,) and evaporated.
Purification on a silica column using a mixture of dichloromethane/methanol/ammonium

hydroxide (99 /1/0.1) as eluant yields the title product in the form of a white powder.

Preparation 6: fert-Butyl (trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydro-

chromeno[3,4-c]pyrrol-2(3H)-yl]ethyl} cyclohexy)methylcarbamate
The title product is obtained according to the procedure described in Preparation 5, using
as starting material the compound described in Preparation 4 instead of the product

described in Preparation 2.

Preparation 7: Phthalic acid monomethyl ester

Dimethyl phthalate (15.73 mmol) is stirred for 24 hours at ambient temperature in 60 ml of
ethanol with 15.73 ml of IN sodium hydroxide solution. The solvent is evaporated off
under reduced pressure at 40°C and the reaction mixture is then diluted with water before
bringing the pH to 3. The mixture is extracted with ethyl acetate, dried (MgSO4) and

evaporated to yield the title product in the form of an oil.



EXAMPLE 9: N-(trans-4(2-

R3aS, 9bR) - 8- cyano- 1, 3a, 4, 9b-t et rahydr ochror neno

13, 4-clpyrrol -2(3H) -yl I ethyl I cycl ohexyl)-3-pyridi nesul phonam dc
10hydrochl oride The title product is obtained according to the
protocol described in Exanple 2 using ‘p]y‘r‘i di ne- 3- sul phonyl chl ori de
(synthesised in accordance with J. Org. Chem 1989, 54, 389-393)

i nstead OEXAMPLE khl GnbAbR)NE2t(¥ragsdeh ntino g ¢b@edddthyipii2g?,3a,4,9b-

m croanalysis.. CHNS t heoretical % 59,69 6.21 11.14 6 37 70,
xper | ment al 5 59, 06 hoxaby el eI by aRlabei it e dinydrachioride
N-(trans-4-12-[(3aS, 9bR) - 8-cyano- L3a, 4, 9b-t et rahydr ochr oneno _

[3,4-c]pyrrol -2(310-yl | ethyllcycl ohexyl)-4-fl uorobenzcne sul phonam de

hydr ochl oF¢ dee solution ofThé g iafl thepeupaindi of diseparatdh ac Cob dimg)) tio Bhanl of
o tocel SeRELLRT L BETE ) aRh AR R ERBEHLY e
5 4.5 hours at ambient temperature and the solvent is evaporated off. The residue is
partitioned between aqueous sodium carbonate solution and dichloromethane. The solution
is extracted with dichloromethane, washed with water, dried (K,CO3) and evaporated to
yield, after converting to a salt using 2 equivalents of IN ethereal HCI, the title product in

the form of a white powder.

10 Elemental microanalysis:

C H N Cl
theoretical % 60.30 734 1055 17.80
experimental % 60.16 7.04 10.65 17.62

EXAMPLE 2: N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3,4-c]pyrrol-2(3H)-yllethyl}cyclohexyl)acetamide hydrochloride

To a solution of 699 mg (2.1 mmol) of the compound of Example 1 in 15ml of
dichloromethane there are added, at ambient temperature, 354 ul of triethylamine (1.2 eq.)
15 and then 164 pl of acetyl chloride (1.1 eq.). After stirring for 2 hours at ambient
temperature, the mixture is washed with water and dried (MgSQy). Evaporating off the
solvent followed by purifying on a silica column wusing a mixture of
dichloromethane/methanol/ammonium hydroxide (97/3/0.3) as eluant yields, after
converting to a salt in ethanol in the warm state using 1N ethereal HCI, the title product in

20 the form of a white powder.

C H N Cl
theoretical % 6541 749 1040 878
experimental % 65.00 730 10.46 8.83



El emrental m croanal ysi s: Cl theoretical %60.05 6.01 8.08 6.17
6.82 experinmental % 59.28 5.90 7.90 5.68 6.49 EXAMPLE 11:
4-Chloro-N-(trans-4- (2-1(3aS,9 bR -8-cya n o0-L3a, 4, 9b-tetrahy

dr o- chroneno[ 3, 4-cl pyrrol -2(310-yl ] et hyl | cycl ohexyphenzene- sul phonam
de hydrochloride 5The title product is ai ned according to the
protocol described in Exanple 2 using 4-chl orobenzenesul phonyl
chl ori de EXAMBHES: a¥€tryhs-d+{2q(Iadc9bRYS-tyny-nBda,A19bh-2 856y Hahesmaho
m croanal ysis: CH I\{ .

3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)cyclobutanecarboxamide

hydrochloride

The title product is obtained according to the procedure described in Example 2 using

5 cyclobutanecarbonyl chloride instead of acetyl chloride.

C H N Cl
theoretical % 67.63 7.72 9.46 7.98
experimental % 66.95 7.72 920 7.90

EXAMPLE 4: N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)cyclopropanecarboxamide
10 hydrochloride

The title product is obtained according to the procedure described in Example 2 using

cyclopropanecarbonyl chloride instead of acetyl chloride.

C H N Cl
theoretical % 67.04 7.50 9.77 8.25
experimental %  66.32 738 949 824

15 EXAMPLE 5: N-(trans-4-{2-[{(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3,4-clpyrrol-2(3H)-yl]ethyl}cyclohexyl)benzamide hydrochloride

The title product is obtained according to the protocol described in Example 2 using

benzoyl chloride instead of acetyl chloride.



S d theoretical %58.21 5.82 7.83 5.98 13. 22 experinental % 58.53
5.70 7.70 5.68 12. 75 EXAWPLE 12: 4-1(trans- 4-

_p- R3aS, 9bR) - 8- Cyano- 1, 3a, 4,9 b-tetrahyd

rochromenol0[ 3, 4-c] pyrrol-2(3H)-yll ethyl}cycl ohexyl) carbanoyl |
benzoi ¢ aci d hydrochioride Step A A I -ethyi

4-[ (trans- 4121(3aS 9b10- 8 cyano 1, 3a, 4, 9h-tetrahydro-

The title product is obtalned ccor dj ng tﬁfthed§{0t000| described in
Exanpl e 2 using 15net hyl 4-chlorocat’banoyi’benz e instead of acetyl

chloride. - 19eoretical % 6959 692 902  7.6]
4-[ (trans-4-(21(3aS, 9bR) - 8- Cyano-1, 3a, 4, 9b- 1 et rahydr ochr oneno

[3,4-ckyrro|-ZGQQ@mywy@N%thwﬂ?ﬁycl6H@xylyéﬁrbaﬁéylIben20|c aci d
hydrochl ori de 0.737 g of the product obtained in the Step above (1 68
mmol) is dissolved in 15 mM of 5 ethanol and heated at reflux with

1.79 M okXhNIBP# 6!M DM SPeL NG HRS-UI DB LTb 1)- s’zcﬁaw B,3a,49%- f&m?ako-' s

t hen evaporated off, the reaction mxture is taken up in water,
then 3.6 m of IN hydthsemienp3d- ah!ydrcdﬂéwﬁ@lﬂdthal}cy;@oh@yé)bsumrmde
obtained is filtered onﬂngﬁgngrled in a desiccator. Melting point:
298C 10El enental mi croana ySI'S

5 The title product is obtained according to the protocol described in Example 2 using

4-chlorobenzoyl chloride instead of acetyl chloride.

C H N Cl
theoretical % 64.80 6.24 840 1417
experimental %  64.66 596 841 13.96

EXAMPLE 7: N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
10 [3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)-2,2-dimethylpropanamide
hydrochloride

The title product is obtained according to the protocol described in Example 2 using
pivaloyl chloride instead of acetyl chloride.

15 El_e_nze_@t_a_l ml_czggﬂgbzs_lg
C H N Cl
theoretical % 67.32 813 9.42 7.95

experimental %  67.04 813 9.25 7.82



H N C theoretical 65.94 6.32 8,24 695 experinental % 66.22 5.83 8.19
6.28 EXAWPLE 13:

2-1(trans-442-[ (3aS, 9bR) - 8- Cyano- E3a, 4, 9b-t et rahydr ochr oneno|[ 3, 4- cl py
rrol-2(3H)-yl] ethyllcycl ohexyl)car bam)yl I benzoi ¢ acid hydrochl ori de
Step A Met hyl

4-17trans-4-12-1(3aS, 91312) - 8-cyano- 1, 3a 4,9b-tetrahydro-

15chr omerioKAMPLESyr r]W(ﬁﬂaﬁsBH){zy[(jﬂM)L&yyd@hgxy,hmaﬂeb&hpm‘dchemm e
A solution of 1.21 g of the corTPound nple 1 (in the form of the
base) (3.72 mol), 0.[84cleyrrokd M&rhul}ﬁsfd%a%l?mtmﬁr@@an?

0.78 g of I -(3-dini %JM ropyl)-3- ethyl-carbodiimde
hydrochloride (1.1 eq.) g@gb@g@m of hyclroxybenzotriazole in 80 n

of dichloromethane is sti rred for 18 hours at anbient tenperature. 37
m of saturat. d a eous di um pi car bonat e 93 tlon ar e _added, _and

the nixt utis He i§ O @erl ofccording o, 1the profpeql  desgribed i Examplen2 using
di chioro m@eﬁan&awoagl &H\@%@%st@&ﬂo%@%ﬁibh@@ the residue is

purified by chromat ography on a silica ¢olum using a m xture of
di chl or on¥eMagebinveldFifol / anmoni um hydroxide (97 / 3 / 0.3) as el uant

to yieldsélhetl Ie&oguct in the formof an oil. - 20 -
2-17tran fkmfnzfi{ 8- Cyano- 1, 3a, 4, 9b-t et rahydr ochr or neno
[3,4-dpyrrol -2(31V-yl | ethyl } cycl ohegyl ) cagbanoytl benzoi c acid

hydr ochl ori de The title product is obtained according to the
procedur e descr getetice %8t ep @ 0% Ex&Apl €812, Us¥ng the conpound

obtained in St ep f\in?ep&yl@/as @t%’tl Qggnat§25,al 7@@ ting point: 303C
El emental m croanal ysi's ' ’ ' '
EXAMPLE 9: N-(trans-4-{2-[(3a8,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3.,4-clpyrrol-2(3H)-yl]ethyl}cyclohexyl)-3-pyridinesulphonamide
10 hydrochloride

The title product is obtained according to the protocol described in Example 2 using
pyridine-3-sulphonyl chloride (synthesised in accordance with J. Org. Chem. 1989, 54,
389—393) instead of acetyl chloride.

15 Elemental mlcroanalyszs

C H N S Cl
theoretical % 5969 621 1114 637 7.05
experimental %  59.06  6.02 10.93 548 7.06

EXAMPLE 10: N-(trans-4-{2-](3a8,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)-4-fluorobenzene

sulphonamide hydrochloride

The title product is obtained according to the protocol described in Example 2 using

20 4-ﬂuor0benzenesulphonyl chloride instead of acetyl chloride.



Cl theoretical % 65.94 632 824 6.95 experinental % 65.57 6.25 8. 15
6.52 EXAWPLE 14:

3-[(trans-4-{2-[(3aS, 9bR) - 8- Cyano-L3a, 4, 9b-t et rahydr ochronenol3, 4-cl p
yrrol -2(3H)-yl |l et hyl | cycl ohexyl ) car banoyl | benzoic acid

10hydrochl ori de The title product is obt&ined according to the
procedure described in Exanple 13 using conmercially avail abl e

257C El enental m croanal ysi s: N Cl theoretical % 65.94 632 8.24
695 experinental % C H N S Cl

theoretical % 60.05  6.01 808 617 682
experimental %6 59.28 590 7.90 5.68 6.49

EXAMPLE 11: 4-Chloro-N-(trans-4-{2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydro-

chromeno[3,4-c]pyrrol-2(3H)-yljethyl}cyclohexyl)benzene-

sulphonamide hydrochloride

5 The title product is obtained according to the protocol described in Example 2 using

4-chlorobenzenesulphonyl chloride instead of acetyl chloride.

C H N S Cl
theoretical % 5821 582 7.83 5.98 1322
experimental % 58.53  5.70 7.70 568 1275

EXAMPLE 12: 4-[(trans-4-{2-[(3aS8,9bR)-8-Cyano-1,3a,4,9b-tetrahydrochromeno-

10 [3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]benzoic acid
hydrochloride

Step A: Methyl 4-[(trans-4-{2-[(3aS, 9bR)-8-cyano-1,3a,4, 9b-tetrahydro-
chromeno(3,4-c|pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]benzoate

The title product is obtained according to the protocol described in Example 2 using

15 methyl 4-chlorocarbamoylbenzoate instead of acetyl chloride.



65.33 6.15 8.03 6.55 - 21 - EXAWPLE 15:
N-(trans-4-(2-[(3aS, 9bR)-8-cyano-1, 3a, 4, 9b-t etrahydrochr oneno
[3,4-cipyrrol -2(3H) -yl | et hyl }cycl ohexyl )azeti di ne- 3-car boxam de

di hydrochl ori de SX-ep A:tert-Butyl
3-[(trans-4-{2-1(3aS, 9bR) - 8- cyano- 1, 3a, W, 9b- t et r ahydr o-
5chroneno[ 3, 4-el pyrrol -2(3H) -yl 7et hyl ) cycl ohexyl ) car banoyl | azeti di ne-
1- car boxyl at eSidh&: t i t4-Fipanodyet/(34S, %R)lag-@dndiQ‘.,GQ,MC@bQ@trtzhydrbehmmeno
rocedure described in Step A of Exanple 13 using o
1- (tert- but oxycar bonyeazirtihe A Uodrelimviehawl arpeyaribereiscci
accordance w th Bi ochem.stiy,42001, 40, 5226-5232) instead of
Preparation 7. 10Step
3:N-(trans-4-{21(3aS, 9bR) - 8- eyano- 1, 3a, 4, 9b-t et rahydr ochr oneno

i hyar o0t 611 681 Bt SRhEYT 0 i B R h O AERD SCpoRBL R 18l of

56 myol) diBardl bhd 86hidd aeRPLERtitH ETDSKIAUNE sédiu@ HPdK:HEEsQitiP a1 Phours.
di chl oronet hane and 5.6 nml of trifluoroacetic aci'd for 15 3 hours.

The sol vehhesethproltih dheregeaporatgdedffofife; reegimpemixtateed teloati upnimywditox ok then
solution s _th ded d the, solutign. is-then extracted with eth
coetat o AECHAE S MRERREDS i AGuIdetae Bo) AFF RN RS il g and
(MySO4) atrtbdaMaplesiatesk. After converting to a salt in ethanol in the

warm state using IN ethereal HCl, the title product is obtained in
t he for mMeligepaigdet98°€0Mel ting point: 283C El enental nicroanal ysis:

N Gyt he%ﬁ%gﬁ[@}m%rggn& [if-12 11.64 14.73 experinental %

C H N Cl
theoretical % 65.94 632 824 6.95
experimental %  66.22 583 819 6.28

EXAMPLE 13: 2-[(trans-4-{2-[(3aS,9bR)-8-Cyane-1,3a,4,9b-tetrahydrochromeno-

[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]benzoic acid
hydrochloride

Step A: Methyl 4-[(trans-4-{2-[(3aS, 9bR)-8-cyano-1,3a,4, 9b-tetrahydro-
15 chromeno(3,4-c[pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]benzoate

A solution of 1.21 g of the compound of Example 1 (in the form of the base) (3.72 mmol),
0.8 g of the compound of Preparation 7 (1.2°eq.), 0.78 g of 1-(3-dimethylaminopropyl)-3-
ethyl-carbodiimide hydrochloride (1.1 eq.) and 50 mg of hydroxybenzotriazole in 80 ml of
dichloromethane is stirred for 18 hours at ambient temperature. 37 ml of saturated aqueous
20 sodium bicarbonate solution are added, and the mixture is then stirred for 15 minutes. After
extraction with dichloromethane, drying (MgSQO4) and evaporation, the residue is purified
by chromatography on a silica column using a mixture of dichloromethane/
methanol/ammonium hydroxide (97 / 3 / 0.3) as eluant to yield the title product in the form

of an oil.



59.67 6.84 11.42 14.56 - 22 - EXAMPLE 16:

1- Acetyl - N-Orans-4-12-[ (3aS, ThR) - 8- cyano- 1, 3a, 4, 9b-t et rahydr ochr oneno
[ 3, 4-cl pyrrol - 2(3FD yl lethyllcycl ohexyl)azetidi ne-3- carboxam de
“hydrochl ori de "fhe title product is obtained according to the
procedure described in Exanple 2 using s 5starting nmaterial the
conpound of Exanple 15 instead of the conpound of Exanple I.

Yel tingpoi nt :S25BC El By@mninals- {fﬁﬁ’ﬁm)y$@ano 1,381, 94B- tetr’abﬁrtretkmaﬂen%
64.12 7.24 11.50 7.28 experinmental 9% 63 16 11.29 7 EXANPLE
17: N-(trans- 4(2-[ (33, 0oyl é@éﬁcﬂff@é}cxclgﬁe&y(é?@réﬁ%y HEBITeAsE
[3,4-c]pyrrol-2(3H) -y ycl ohexyl ) -3, 3-di tl uorocycl obut anelOcar
boxam de hydrochlorldébgﬁzx%fﬁle product is obtained according to the
procedure described in Step A of Exanpl e 13 usi ng

3,3-difl oc cl obut anecar.bo aci d_(synt hesi n ac
with Synt ¢ e ChR CC%’@% t%%l(e BRIt Hbb RuSEp 18 0F rample

Preparatipn ung MRl édnﬁ}%uﬂ@ 'oB%amea%g Step A above as starting material.

C H N Cl
theoretical % 65.94 632 824 6.95
experimental %  65.57  6.25 8.15 6.52

EXAMPLE 14: 3-[(trans-4-{2-[(3a8,9bR)-8-Cyano-1,3a,4,9b-tetrahydrochromeno-

[3,4-c|pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]benzoic acid
10 hydrochloride

The title product is obtained according to the procedure described in Example 13 using

commercially available monomethyl isophthalate instead of Preparation 7.

C H N Cl
theoretical % 65.94  6.32 8.24 6.95
experimental %o 65.33  6.15 8.03 6.55



| 5El enental m croanal ysts: N C theoretical %62.56 6.72 8.75
7.39 experinmental %63.17 6.60 8.73 7.35 EXAMPLE 18:
cis-N-(trans-4-(2-[(3aS, 9bR) -8-cyano-1, 3a, 4, 9b-t et rahydr ochr oneno- 13,
“4-ipyrrol-2(3H)-yll ethyl I cycl ohexyl) - 3-hydroxycycl obut anc- car boxani de
hydr ochl ori de The title product is obtained according to the
procedure described in Step A of Exanple 13 20usi ng
3- ci s- hy C(EEANPLEOIF:t Auisaas-R2Y (35, 5R)B-¢ N85 4Ibdtetahad esvhetamero
w th patent specification US 2005/ 0020645) instead of Preparation 7.

- 23 - Melting poi nt:[3gedeymoddeHdaylethel exslehexgDazetidine-Ficarboxamide

theoretical % dihydrochloride

Step A: tert-Butyl 3-[(trans-4-{2-[(3aS, 9bR)-8-cyano-1,3a,4, 9b-tetrahydro-
5 chromeno(3,4-c[pyrrol-2(3H)-yl]ethyl}cyclohexyl)carbamoyl]azetidine-

I-carboxylate

The title product is obtained according to the procedure described in Step A of Example 13
using 1-(tert-butoxycarbonyl)azetidine-3-carboxylic acid (synthesised in accordance with

Biochemistry, 2001, 40, 5226-5232) instead of Preparation 7.

10 Step B: N-(trans-4-{2-/(3aS, 9bR)-8-cyano-1,3a,4, 9b-tetrahydrochromeno
[3.4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)azetidine-3-carboxamide
dihydrochloride

2.82 g of the product obtained in the Step above (5.56 mmol) is stirred at ambient
temperature in a mixture of 56 ml of dichloromethane and 5.6 ml of trifluoroacetic acid for

15 3 hours. The solvents are then evaporated off; concentrated sodium hydroxide solution is
then added and the solution is then extracted with ethyl acetate, washed with 1IN sodium
hydroxide solution and brine, dried (MgSO,) and evaporated. After converting to a salt in
ethanol in the warm state using 1N ethereal HCI, the title product is obtained in the form of
a powder.

20 Melting point: 283°C

C H N Cl
theoretical % 5987 712 11.64 1473
experimental % 59.67  6.84 11.42 14.56



65.28 7.45 9.13 7.71 experinental % 65.28 7.26 9.07 7.65 EXAMPLE 19:
(3a3, 9bR) - 2-{ 2- 1t rans- 4- (2- Oxopyrrol i di n-1-yl)cyclohexyll et hyl }-

1, 2,3, 3a, 4, 9b- hexahydr ochroneno[ 3, 4-dpyrrol e-8-carbonitrile
5hydrochl ori de Step

A: 4- Chl oro- N- (trans- 4- 121( 3aS, 9bR) - 8- cy’&no- 1, 3a, 4, 9b- t et r ahydr o-
chronenol - 3, 4-cl pyrrol -2(3H) -yl | et hyl kycl ohexyl ) but anam de The title
product i BEXADMBILRel®: acAeei-Ng(tkadstd 2-[BAS,OHRY-8-cyanc1i3actIb-tetxiardive 2
usi ng 4-chlorobutyryl chloride instead of acetyl chloride. 108lev

B: (3aS, 9b12.) - 2- 12- THAwemene B.oclpyyral i3 d)-nll ethxb grelohexyhpretidipe-p-

1, 2, 3, 3a, 4, 9h- hexahy Felac=t rol e-8-carhonitrile

hydrochl oride 1.77 gq%?ﬁt e p?®§§£§ﬂgﬁﬁg§ned in the Step above (4. 12
mol) is suspended in 3 nil of THF with 165 ng of sodi um hydride, and

is then ated at reflux for, 18 hours. .the cqol ed 15m xture i hen
pour ed 1 NG Gk BELC RSSO GHnEAF G o hacaH. pHeTe 2 ine as
precs pi t ajstiaPhkdRd tHeoRtPolhd SHELMNABN 9§ TR QAT AR c RAfhdAnd bk EX8mpRI um
using a m xture of dichl oronet hane/ met hanol / amroni um hydr oxi de (98 /

2 | 0.2) Meltisgwam:: 39 °¢i el d, after converting to a salt in ethanol in

t he marniéfaiqﬁgéing 1w ethereal HCl, the title product.
Mel t i ngpof Y9689 24 - EXAMPLE 20: Sodi um
2- Rtrans-4-12-1(3aS, 9bR) - 8- cyagno- 1, Ba, 4, 9p-t et r@hydr ochr onenol[ 3, 4-c] p
yrrol-2(3J1)-yIIethy]iqyclohex | ) am nol - 3, 4- di oxocycl obuten-1-ol ate
Step theoretical % 64.12° 724 11.50 7.28

A: (3ab, 9b12) - 2%%%5%82@3%33%%&0%%3 ]_djgoxogwl obut en- 1- yOam nol -

Scycl ohexyl }eth hexahydr ochr oneno[ 3, 4- gpyrr ol e- 8-
carboniirile 2 g of the conpound of Exanple 1 (6.15 mmol) and 0.9 m

of diethyl_ squarate are stirred at anbient tenperature for 2 hours in
15 m of BXAMBLE G Nalramtr (RS hey oy Ling Sb-tetrabydrdchromeno
[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)-3,3-difluorocyclobutane-

10 carboxamide hydrochloride

The title product is obtained according to the procédure described in Step A of Example 13
using 3,3-difluorocyclobutanecarboxylic acid (synthesised in accordance with Synthetic
Communications, 2005, 35, 657-662) instead of Preparation 7.

15 Elemental microanalysis:
C H N Cl
theoretical % 62.56 6.72 875 7.39

experimental %  63.17  6.60 873 7.35

EXAMPLE 18: cis-N-(trans-4-{2-[(3a$,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno-

[3,4-c]pyrrol-2(3H)-yljethyl}cyclohexyl)-3-hydroxycyclobutane-

carboxamide hydrochloride

The title product is obtained according to the procedure described in Step A of Example 13
20 using 3-cis-hydroxycyclobutanecarboxylic acid (synthesised in accordance with patent

specification US 2005/0020645) instead of Preparation 7.



obtained are filtered off and dried in a desiccator to yield the
title product in the formof a 10white powder. Step B: Sodi um
~244rans-4-{2-[(3aS, 9bR) - 8-cyano-1, 3a, 4, 9b-t et rahydr o-

chronmeno[ 3, 4-gpyrrol -2(314) -yl |l et hyli cycl ohexyl)am nol - 3, 4-

di oxocycl obuten-1-olate 1.3 g of the pridduct obtained in the Step
above are suspended in a solution of 29 m of 15 water and 6 m of
et hanol VMgmggﬁngﬁOCsodl um hydroxi de pellets at 90C. Acetone is
added tonéiﬁe cool ed sol ution, and the precipitate obtained,

correspo fﬁém?&’%qﬁ@%%@% product, is filtered of f. Mass
spectronetry: [MH = 421 EXANMPLE 2;!1: N Cl

(3aS, 9bR) - 2-{2-frrans-4-[ (2- Am no- 3, 4- di oxocycl ohuten-|-y1) -

20ami nol cycl oheWbireeichw/}- 1,0, 3a7459b Adgahydvochr oneno

[ 3, 4-cipyrrol e-8-carbonitril Ior ution of 1.17 g of
the conpound ol H&d r}n/St 2920 ?%%61 mmol) in 13 m of
ethanol is treated with 13 nm or a saturated solution of ammonia in
acetonitrile for 16 hours. The solid obtained is filtered off and

t hen. vvais Mﬂﬁ_éﬁflﬂa&&ﬁﬁhﬂeﬁt[craﬁ'sﬂa(ﬂ+(9X@591rdﬁcﬂp-hlaﬂ)6’rckdwwlé¢tﬂyﬂg
it Te product - - 25 FARERTABBr A Bmalask El G Rkl ybitE

N Cs5theoretical % 6hydBokhldHldd2. 26 7. 76 experinmental %

Step A: 4-Chloro-N-(trans-4-{2-[(3aS, 9bR )-8-cyano-1,3a,4, 9b-tetrahydro-
chromeno[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)butanamide

The title product is obtained according to the procedure described in Example 2 using

4-chlorobutyryl chloride instead of acetyl chloride.

10 Step B: (3aS, 9bR)-2-{2-[trans-4-(2-Oxopyrrolidin-1-yl)cyclohexyl]ethyl }-
1,2,3,3a,4, 9b-hexahydrochromeno|3,4-c[pyrrole-8-carbonitrile
hydrochloride

1.77 g of the product obtained in the Step above (4.12 mmol) is suspended in 3 ml of THF
with 165 mg of sodium hydride, and is then heated at reflux for 18 hours. The cooled
15 mixture is then poured into aqueous saturated ammonium chloride solution. The precipitate
obtained is purified by chromatography on a silica column using a mixture of
dichloromethane/methanol/ammonium hydroxide (98/2/0.2) as eluant to yield, after

converting to a salt in ethanol in the warm state using 1N ethereal HCI, the title product.



62.60 6.28 11.95 7.76 EXAMPLE 22:

(3aS, 9bR) - 2- (2-frrans-4- (Met hyl am no) cycl oheryl l ethyl I L2, 3, 3a, 4, 9b- he
xahydr ochr omeno[ 3, 4-cl pyrrol e-8-carbonitrile 5di hydrochl oride The
title product is obtained according to the procedure described in
Exanpl e 1 using the conpound obtai ned 1%t Preparation 4 as starting
material. Melting point: 320C El enental m croanal ysi s: c

t heor et i CEKAMBILLEIR): 7S&Bub®@-[(Faks-41Q2 - [€34%:9b RE8Hcphn ¢4 3Q,499h-tetdthydBo-09

1728 10EXAMPLE 23:
N (trans- 4- 12- [ ( 3aS, oimpmsne3.4iglpyrod- 243%:/!1@&1%}@69&%#)@#@%1 -3,4-

13, 4-cl pyrrol -2(3H) -y, 1L)§$ )écflbgy&J 9?3 ¥!l)-N-nethyl acet am de
hydr ochl oride The tit talned according to the

procedur e descrlbed in Exanple 2 u5|ng as startlng mat eri al the

conpound of le 2 of th oun
15%| ti ngpoi 248C aé @%{{?3 {I[rans ?l [?é) moxy(} 40 dzoxocyr%buten I-yl)amino]-
5 cyclohexyl}ethyl)-1,2,3,3a,4,9b-hexahydrochromeno[3,4-c]pyrrole-8-
carbonitrile

2 g of the compound of Example 1 (6.15 mmol) and 0.9 ml of diethyl squarate are stirred at
ambient temperature for 2 hours in 15 ml of ethanol. After adding water, the crystals
obtained are filtered off and dried in a desiccator to yield the title product in the form of a

10 white powder.

Step B: Sodium 2-[(trans-4-{2-[(3aS, 9bR)-8-cyano-1,3a,4, 9b-tetrahydro-
chromeno(3,4-c[pyrrol-2(3H)-yl]ethyl}cyclohexyl)amino]-3,4-

dioxocyclobuten-1-olate

1.3 g of the product obtained in the Step above are suspended in a solution of 29 ml of
15 water and 6 ml of ethanol with 289 mg of sodium hydroxide pellets at 90°C. Acetone is
added to the cooled solution, and the precipitate obtained, corresponding to the title

product, is filtered off.

EXAMPLE 21: (3aS,9bR)-2-{2-[trans-4-[(2-Amino-3,4-dioxocyclobuten-1-yl)-

20 amino]cyclohexyl]ethyl}-1,2,3,3a,4,9b-hexahydrochromeno
[3,4-c]pyrrole-8-carbonitrile hydrochloride

A solution of 1.17 g of the compound obtained in Step A of Example 20 (2.61 mmol) in
13 ml of ethanol is treated with 13 ml of a saturated solution of ammonia in acetonitrile for
16 hours. The solid obtained is filtered off and then washed with ethyl acetate to finally
25 yield, after converting to a salt in ethanol in the warm state using 1N ethereal HCI, the title

product.



El emental m croanal ysis. N d theoretical %66 09 7.72 10.05 8.48
experinmental % 65.06 718 9.82 8.89 - 26 - EXAMPLE 24:
N-(trans-4-{21(3: 15, 9bR) - 8-cyano-1, 3a, 4, 91) -t et rahydr ochr oneno
13, 4-cl pyrrol -2(311) -yl i et hyl ) cycl oheryl) - N-net hyl cycl obut anecar boxam
i de hydrochl ori de The title pr oduct~ 4% obt ai ned accor di ng to the
procedure described in Exanple 3 using as 5starting material the

[ : is: C theoretical % 68.18
Point: 2440 B STEnS Shad gy 00"l VST o °

C H N Cl
theoretical % 63.08 640 1226 7.76
experimental % 62.60 628 1195 7.76

EXAMPLE 22: (3aS,9bR)-2-{2-[trans-4-(Methylamino)cyclohexyl]ethyl}-

1,2,3,3a,4,9b-hexahydrochromeno[3,4-c]pyrrole-8-carbonitrile
5 dihydrochloride

The title product is obtained according to the procedure described in Example 1 using the

compound obtained in Preparation 4 as starting material.

C H N Cl
theoretical % 61.16 758 1019 1719
experimental %  60.96 730 10.09 17.28

10 EXAMPLE 23: N-(trans-4-{2-|(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno
[3,4-c]pyrrol-2(3H)-yl]ethyl}cyclohexyl)-N-methylacetamide

hydrochloride

The title product is obtained according to the procedure described in Example 2 using as
starting material the compound of Example 22 instead of the compound of Example 1.

15 Melting point: 248°C

C H N Cl
theoretical % 66.09 772 1005 848
experimental %  65.06 718  9.82 8.89



7.92 9.17 7.74 experinental % 67.55 7.23 9.06 7.69 EXAMPLE 25:

(3aS, 9bR) - 2-12-frrans-4- (D net hyl am no) cycl ohexyl | et hyl ) -

1, 2, 3, 3a, 4, 9b- hexahydr ochr onenol3, 4-cl pyrrol e-8-carhonitrile

10di hydrochl oride To a solution of 0.685 g of the conmpound of Exanple
1 (1.95 nunol) in 18 m of nethanol t e?% are added, at 0OC, 0.245 g
of sodi um cyanoborohydride, 0.56 m of acetic acid and then,

dr opwi sc, ERAMBLEGY: 3V-(stahodr{gt [MM)SS}byﬂlioeh3h,ﬂ,ﬂbate&rahydf'm&igomeno
stirring for 4 hours, 2 of rate ueous potassium car bonat e
sol uti o% are added. Al?t“é‘gp@%%%?aﬂgﬁgyﬁ9’1“3‘?1{%8%1%*??@3’%B“F‘I’Féh
diluting with vater, &ppotintidd§drscisdiiacted with ethyl acetate,
dried (MgSO) and evaporated. The residue obtained is purified by
chromat ography on a silica colum using a m xture of ) I

di chl or ongt hane/ net hanol / a ni um. hydr oxi de (,80 20 /., 2)._.as ant
Lo yi ol o T 10 PIELOR ARG RLO Bt B R affiiiie dorcti Gl uledahing as
usi ng | N giriag aakertdCihe doRolihd bEERLRSIYOD inRQidtdrehd é&gﬁﬁmatof EX@@fle 1.

El enental _m croanal ysi s: HNOC theoretical %61.97 7.80 9.85 16. 63
exper i nenYalingggintogt4/C52 9. 43 16. 42

C H N Cl
theoretical % 68.18 792 917 7.74
experimental % 67.55  7.23 9.06 7.69

EXAMPLE 25: (3aS,9bR)-2-{2-[trans-4-(Dimethylamino)cyclohexyl]ethyl}-

1,2,3,3a,4,9b-hexahydrochromeno[3,4-c]pyrrole-8-carbonitrile
10 dihydrochloride

To a solution of 0.685 g of the compound of Example 1 (1.95 mmol) in 18 ml of methanol
there are added, at 0°C, 0.245 g of sodium cyanoborohydride, 0.56 ml of acetic acid and
then, dropwise, 0.4 ml of 37 % formaldehyde solution in water. After stirring for 4 hours,
2 ml of saturated aqueous potassium carbonate solution are added. After evaporating off

15 the solvents and then diluting with water, the mixture is extracted with ethyl acetate, dried
(MgSOy) and evaporated. The residue obtained is purified by chromatography on a silica
column using a mixture of dichloromethane/methanol/ammonium hydroxide (80/20/2)
as eluant to yield, after converting to a salt in ethanol in the warm state using 1N ethereal
HCI, the title product.

20 Melting point: 305°C

C H N Cl
theoretical % 61.97 7.80 985 16.63
experimental %  61.98  7.52 943 1642



- 27 - EXAMPLE 26:

(3aS, 9bR)-2-{2-[trans-4-(Pyridin-2-yl am no)cycl ohetyljetbyl J1, 2, 3, 3a,
4, 9b- hexahydr ochroneno[ 3, 4-e] pyrrol e-8-carbonit rile dihydrochl oride
A mxture of 0.482 g of the conpound of Exarrple | (1.48 mmol) and
0.245 m of 5 diisopropylethylamne i ™5 m of 2-fl uoropyridinc is
heated at reflux for 24 hours. After evaporating off the solvents and
t hen di | UEKAMBRLER 6naBes,IbR)2- {m[mamd (Pyrmaqdnmmmydhmggbthyl}-
acetate, dried (MgS d evapo The re ue obtained is
purified by chromat ogf»égﬁv%?fb Sty E%Cbchmeﬂ[%{fg Iy rEpleSegagpenidyile

di chl or onet hane/ net hagigl drRATRUeuM hydroxide (97 / 3 / 0.3) as el uant
to yield, after converting to a salt in ethanol in 10the warm state
using IN ethereal HCL, the title product Mehi ngpoi nt: 3050 El emrent al

exper morft ey goh ps e, b TR SbihBund “Biigunte 75148 fuinorf ahd 0245 ml of
(3aS59hR) dl&ogx%ﬁ&leﬂ@mﬁmﬂe (fPYr th o £ D Frudr oy 100k %ﬁﬂe@ hex¥iie tdtyi4 hours. After
1,2,3,3a,4,9 exahydrochroneno| 3, 4-dpyrrole-8-carbonitrile

15di hydr goBPRiEes of tesebiesisoandothen. dwlysng vgth wa@rdhﬁpmmd: o8 eﬁtx@q«m avith
I (2.2 m@ﬂ 3 I n n S u
ca§ bonate 1 %T%g dﬁ‘@%?@déﬂ?ﬁ ah pewfé%]agg ) al gefl r ]% C(%ufrgs ur%?d rby

filteri nghréhetog@blienss aarsﬁlchhecﬂu@mamhgt @dmga‘tﬁre Af t@ehlexinictigdnk @fethanol/
with ethyl acetate and drying (MySO4), evaporation yields an oil

whi ch i s RPRinBYYsosde SHr ol dfshit Wlﬁldsf‘ﬁt‘?fc,canﬁ‘?ﬂlﬁ%ﬁ? 8dlijg eghanol in
m xyyr e qhewaﬁﬁlsa&é;@%m%@é% mﬁm'&eﬁgggmaa@% hydroxi de (98 / 2 /

0.2) as eluant to ter convert to a salt in ethanol in the
war m st atMeﬁdﬂgpmﬂw@fﬁer eal HCl, the title product. Meltingpoint:
234C

C H N o)
theoretical % 63.15 678 11.78 14.91
experimental %6 63.11  6.57 11.09 1452

EXAMPLE 27: (3aS,9bR)-2-{2-[trans-4-(Pyrimidin-2-ylamino)cyclohexyl]ethyl}-

1,2,3,3a,4,9b-hexahydrochromeno[3,4-c]pyrrole-8-carbonitrile
15 dihydrochloride

A suspension of 0.715g of the compound of Example 1 (2.2 mmol), 0.303 mg of
2-chloropyrimidine and 0.47 g of sodium carbonate in 45 ml of ethanol is heated at reflux
for 72 hours. After filtering, the solvents are then evaporated off. After extraction with
ethyl acetate and drying (MgSO,), evaporation yields an oil which is purified by
20 chromatography on a silica column using a mixture of dichloromethane/methanol/
ammonium hydroxide (98 /2 / 0.2) as eluant to yield, after converting to a salt in ethanol in

the warm state using 1N ethereal HCI, the title product.



- 28 - Elenental mcroanalysis: CHN O theoretical % 60.50 6.56
14.70 1488 experinmental % 60.75 6.26 14.58 14.24 - 29 -
PHARMACOLOG CAL STUDY EXAMPLE A: Determ nation of affinity for human
D3, D25 and D2L receptors stably expressed in CHO cells. The affinity
of the conpounds for human D3, D25 and 28a dopami nergic receptors is

5 assessed by conpetition experinents using tritiated spiperone

(131H spi Hewomea) minodddDsesel | menbranes stably expressing these 3
sub-types of receptor. The various cell lines are cultured to
confluence and then the cellsCare ddtachell and @re honogeni sed usi ng
a Polytron in a LS 1 b ( mv 7./4)eccontaining 5 nM

Myl 2. The cellﬂ%é%i?gj%i tﬁ%&ﬁien???fudggﬁ&lg%ﬁ?nutes at 4C) and the
sedi ment is takewerimeral %an agpropr 6.dbe vdlisne /429 of HEPES buffer (20
mV) containing 150 MM NaCl and is frozen at -80C. On the day of the
experinment, the menbranes are taken up in incubation buffer
containing 50 nM Tris (pH 7.4), 120 mM NaCl, 5 nM KC1, 2 mM Cad 2 and
5 mM MgCl2. The nenbranes are then incubated for 1 hour at 30C with

t he conpound being studied, in the presence of 0.5 nM

[ 311] - spi perone. The non-specific binding is determ ned using 10 uM
raclopride. At 15 the end of the incubation period, the sanples are
filtered through Unifilter GF/B type filters pre-treated with PE

(0.1 %9 and washed several tinmes with Tris-HCL filtration buffer (50
mM pH 7.4) containing 120 M NaCl. The radi oactivity retained on the
filters is counted after addition of scintillation liquid, with the
aid of a scintillation counter. The isotherns obtained are anal ysed
by non-linear regression to determ ne the 1050 val ues, 20which are
converted into pKl using the Cheng-Prusoff equation: = 1C50/ (1 +

L/ Kd) wherein L represents the concentration of radioligand and Kd is
t he di ssociation constant of [3lThspi perone on the D3, 1125 and D2,
doparninergic receptors (0.26, 0.14 and 0. 156, respectively). The
results are expressed in ternms of pK, = - log K



- 30 - Affinity (plc) hD3hl D2h1)2S Exanple 2 8.70 0.05 7.0 0.04
6.93 0.04 Exanple 3 8.73 0.11 7.30 0.05 7.25 0.11 EXAWLE B
I'nhibition of induction of hypotherm a i nduced by the dopam nergic
agoni st PD128,907. In nmale rats of the Wstar strain, the baseline
(rectal) tenperature is neasured and t+¥r the conpound under test or
the vehicle is adm nistered by the oral route. Sixty mnutes |ater,
PD128, 907 (0.63 ng/kg s ¢) a 113/D2 dopam nergic agonist, is

injected. Thirty mnutes Ias?r t he bad
and the difference (A from't

erature is re-detei nm ned

RAAEO G%é B is calcul ated.

Treatment 1-60 mm Dose (nmg/ kg, p.o.) Treatnent Dose

10

15

20

EXAMPLE A: Determination of affinity for human D3, Dys and Dy, receptors stably

expressed in CHO cells.

The affinity of the compounds for human Ds;, Dys and D, dopaminergic receptors is
assessed by competition experiments using tritiated spiperone ([3H]-Spiperone) on CHO
cell membranes stably expressing these 3 sub-types of receptor. The various cell lines are
cultured to confluence and then the cells are detached and are homogenised using a
Polytron in a Tris-HCI buffer (50 mM, pH 7.4) containing 5 mM MgCl,. The cell debris is
then centrifuged (15 minutes at 4°C) and the sediment is taken up in an appropriate volume
of HEPES buffer (20 mM) containing 150 mM NaCl and is frozen at —80°C. On the day of
the experiment, the membranes are taken up in incubation buffer containing 50 mM Tris
(pH 7.4), 120 mM NaCl, 5 mM KCl, 2 mM CaCl, and 5 mM MgCl,. The membranes are
then incubated for 1 hour at 30°C with the compound being studied, in the presence of
0.5 nM [*H]-spiperone. The non-specific binding is determined using 10 uM raclopride. At
the end of the incubation period, the samples are filtered through Unifilter GF/B type
filters pre-treated with PEI (0.1 %) and washed several times with Tris-HCI filtration
buffer (50 mM, pH 7.4) containing 120 mM NaCl. The radioactivity retained on the filters
is counted after addition of scintillation liquid, with the aid of a scintillation counter. The
isotherms obtained are analysed by non-linear regression to determine the ICsq values,

which are converted into pK; using the Cheng-Prusoff equation:
Ki=1Cs/(1 + L/Ky)
wherein L represents the concentration of radioligand and Ky is the dissociation constant of

[3H]-spiperone on the D3, Dys and Dy dopaminergic receptors (0.26, 0.14 and 0.156,

respectively). The results are expressed in terms of pK; = - log K.



'(rrg/kg, s.c.) A(Q + S EIVI.s IDso (my/kg, p.o.) Vehicle 0 Vehicle
0 +0.36+ 0.12 Vehicle 0 PD128,907 0.63 -1.63 + 0.255C Exanple 2
~0.04 PD128,907 0.63 -1.73 0.26 0.16 PD128,907 0.63 -1.33 0.11
1.33

-30 -
Affinity (pKj)
hD; hDy hDyg
Example 2 8.70+£0.05 7.0+0.04 6.93 +£0.04
Example 3 8.73+0.11 7.30+0.05 7.25+0.11

EXAMPLE B: Inhibition of induction of hypothermia induced by the dopaminergic
agonist PD128,907.

In male rats of the Wistar strain, the baseline (rectal) temperature is measured and then the
compound under test or the vehicle is administered by the oral route. Sixty minutes later,
5 PD128,907 (0.63 mg/kg, s.c.), a D3/D, dopaminergic agonist, is injected. Thirty minutes
later, the body temperature is re-determined and the difference (A) from the baseline

temperature is calculated.

Treatment Dose Treatment Dose A (°C) 1Dso
T-60 min  (mg/kg, p.o.) TO (mg/kg, s.c.) +S.E.M.s (mg/kg, p.o.)
Vehicle 0 Vehicle 0 +0.36 = 0.12
Vehicle 0 PDI28,907 0.63 -1.63+ 0.25§
Example 2 0.04 PD128,907 0.63 -1.73+£0.26
0.16 PD128,907 0.63 -1.33£0.11 1.33
0.63 PD128,907 0.63 -0.97+0.28
2.5 PD128,907 0.63 04+0.13*
10.0 PD128,907 0.63 +0.1+033*
Vehicle 0 Vehicle 0 +0.68 = 0.10
Vehicle 0 PDI128 907 0.63 -1.60+ 0.22§
Example 3 0.04 PD128,907 0.63 -1.65+£0.09
0.16 PD128,907 0.63 -1.62 £ 0.07 0.64
0.63 PD128,907 0.63 -0.83 £0.20 *
2.5 PD128,907 0.63 -033£0.16 *
10.0 PD128,907 0.63 +035+0.18 %

IDso = Inhibitory Doses,
§ Significant difference versus "Vehicle + Vehicle" (Student's t test, P < 0.05)
10 * Significant difference versus "Vehicle + PD128,907" (Dunnett's test after ANOVA, P <0.03).



' 0.63 PD128, 907 0.63 -0.97 m 0. 28 2.5 PD128,907 0.63 -0.4 + 0.13 *
10.0 PD128,907 0.63 + 0.1 mO0.33 * Vehicle 0 Vehicle 0 +0.68 + 0.10
~Vehicle 0 PDI 28,907 0.63 -1.60 0.22

10

231 -

In the presence of the vehicle, PD128,907 brings about hypothermia which is blocked in
dose-dependent manner by the compound of Example 3, demonstrating D3/D, receptor

antagonist activity.

EXAMPLE C: Pharmaceutical composition

Formula for the preparation of 1000 tablets each containing 10 mg of N-(trans-4-{2-
[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno|[3,4-c]pyrrol-2(3 H)-yl]ethyl } -

cyclohexyl)cyclobutanecarboxamide hydrochloride (Example 3)....ooovecieeiieceniiniieen, 10g
HydroXypropyleellUloSe ...oooovviieiieceee ettt e e rane s 2¢g
WHREAL STATCH ...ttt sttt e ebe e saeeevseaeeeseensesrnaensenes 10g
LLBCTOSE .ttt ettt e e et e eae e h e e neeebeeateenanean 100 g
MANESTUM SEEATALE ...ccuveevireiieeiieeirecieeteeteete e eteeeesseeesseese e seaeseeesseesseseesrnesseessesnseenneeeas 3g



Exanpl e 3 0.04 PD128,907 0.63 -1.65 + 0.09 0.16 PD128, 907 0. 63
-1.62 0.07 0.64 0.63 PD128,907 0.63 -0.83 + 0.20 * 2.5 PD128, 907
0.63 -0.33 + 0.16 * 10.0 PD 128,907 0.63 '

-32-
CLAIMS
The invention claimed is:
1. A compound selected from those of formula (I):
NC R

. wherein R, and R, together form the following carbon-containing chain:

RJ\.N/Ra

—-(Cklz)z/k(CH

2)2‘—“

wherein:

R; represents a hydrogen atom or a linear or branched (C,-Cg)alkyl group,

R4 represents:

a hydrogen atom,

a linear or branched (C;-Cg)alkyl, aryl, heteroaryl or 3,4-dioxocyclobutenyl group, each
of those groups optionally being substituted by one or more identical or different groups
selected from halogen; linear or branched (C;-Cg)alkyl; linear or branched (C,-
Ce)alkylcarbonyl; carboxy; hydroxy; cyano; nitro; aminocarbonyl which is unsubstituted
or substituted by one or more linear or branched (C,-Cg)alkyl groups; and amino which is
unsubstituted or substituted by one or two linear or branched (C;-Cg)alkyl groups,

a --COR; group,

an --SO,R;s group,



+ 0.35 0.18 * D50 = Inhibitory Doseso Significant difference
versus "Vehicle + Vehicle" (Student's t test, P < 0.05) 10*
Significant difference versus "Vehicle + PD128,90 7" (Dunnett's test
after ANOVA, P <0.05). - 3 1 - In the presence of the vehicle, PD
128,907 brings about hypotherm a which is bl ocked in dose-dependent
manner by the conpound of Exanple 3, denonstrating D3/ D2 receptor
ant agoni st activity. EXAMPLE C. Pharnmaceutical conposition 5Formnmul a
for the preparation of 1000 tablets each 3ontaining 10 ng of
N-(trans-4-{2- [(3 aS, 9hl1l?)-8-cyano-1,3 a, 4, 9b-tetrah ydrochrom eno
[3 ,4-c] pyrrol-2(3 H-yl] ethyl - cycl ohexyl)cycl obut anecar boxam de

hydrochl ori de (Exanple 3) 10

109 T0Lact obePORTg: NAgHESF e bebia @ B, Far G calkah heteTiEAr e an!

i nventi on .cl @i mgetoiry] ghoup, calpafuhdsesgbesst gdiohaliyrbeing sebstitutébbynghe or more

(1): whereijdeficanBe diZerbAIBIOLY séledtén Hoe habkawi IBGaC af DedckaN{@-0f)agyl;

chain:  2) 2-;, MDES Blafched (CI—CG)alkylcarbohyl; carboxy; hydroxy; cyano; nitro; aminocarbonyl
which is unsubstituted or substituted by one or more linear or branched (C;-Ce)alkyl
groups; and amino which is unsubstituted or substituted by one or two linear or branched

(C-Ce)alkyl groups,

or R3 and Ry, together with the nitrogen atom carrying them, form a 5- to 8-membered
ring, the ring thereby defined optionally being substituted by one or more identical or
different groups selected from halogen; linear or branched (C;-Cg)alkyl; hydroxy; oxo; -
and amino which is unsubstituted or substituted by one or two linear or branched (C;-

Ce)alkyl groups,

its positional isomers, enantiomers, diastereoisomers, and addition salts thereof with a

pharmaceutically acceptable acid or base.

2. The compound of claim 1, wherein R; represents a hydrogen atom or a methyl group.

3. The compound of claim 1, wherein R4 represents a hydrogen atom or a linear or branched

(C1-Cg)alkyl group.

4. The compound of claim 1, wherein R4 represents a --COR;s group.

5. The compound of claim 1, wherein R4 represents an --SO;Rs group.

6. The compound of claim 1, wherein R; represents a linear or branched (C;-Ce)alkyl group.
7. The compound of claim 1, wherein Rs represents an optionally substituted (Cs-

Cg)cycloalkyl group.

8. The compound of claim 1, wherein R;s represents an optionally substituted aryl group.
9. The compound of claim 1, wherein Rs represents an optionally substituted heteroaryl
group.

10.  The compound of claim 1, wherein R3 and R4 together with the nitrogen atom carrying
them form an optionally substituted 5-membered ring.



R3 represents a hydrogen atomor a |linear or branched (Cl-C6)alkyl
group, R4 represents: a hydrogen atom a l|linear or branched
(C1-Co6) al kyl, aryl, heteroaryl or 3, 4-dioxocycl obutenyl group, each

of those groups optionally being substituted by one or nore identical
or different groups selected from hal ogen; |inear or branched
(Cl-C6)al kyl; linear or branched (Cr C6)al kyl carbonyl ; car boxy;

hydr oxy; cyano; nitro; am nocarbonyl which is unsubstituted or
substituted by one or nore |inear or bBé&nched (Cl-C6)al kyl groups;

and am no which is unsubstituted or substituted by one or two.linear
or branched (Cl-C6)al kyl groups, a --COR5 group, an --S02R5 group, -
33 - R5 represents a linear or branched (Cl -C6)alkyl,
(C3-C8) cycl oal kyl, heterocycl oal kyl, aryl or heteroaryl group, each

of those groups optionally being substituted by one or nore identical
or di ff &r.ent Thy oequspovetl eof edlafm o hethishens delastedr foom:br@ms AleRd-2-[2-(trans-4-
(C - C6) al kyl gmihb&xedsheRy!)dMAPC 26308 A 4Db-66adl dry ! ch BB 3,4 -c pgr X8t arbonitrile;
hydr oxy; cyano; nitro; am nocarbonyl which is unsubstituted or

substi t ut ed yS,06R)-2I{2iTakEs-4-(NEdy]latind)éwivhoed |(IGH F-TR) B3 «4,bb-heodgdro-
and am no whmggn&§,yQQ%ggﬁﬂéggggmgﬁﬁQUbstituted by one or two |inear
or branched (G -Céfal yl groups, or R3 and R4, together with the

ni trogen at qEL§apky s N9 AR (difkMyRmino)tfolSONaRyIed 1,3 Bg4,9bhe ring
thereby defined optionall 3Qg¢n Y %g&%gﬁﬁg_ y one or nore identical
or different groups selécted pom%alogen; i near or branched

(G -Co)al kyly dr 10X Qs d.am { i n i i ) :
substitutedjN'Q%ﬁégzg{@%§EF$ﬁggymg¥ﬂ%%ﬁ%éﬁggm?@%gﬁ%§%§+égﬁagwgﬁﬁg?H)
i ts positionAlethydigyplobexydRasitiniser s, di ast er eoi somers, and addition

salts thereaof with al euti cal acceptable acid o se. T
conpound of%%ﬂ%ﬁﬁﬁﬁ?z%géﬁggﬁy Y 'Lé%éﬁgﬁaggﬁyﬁFgﬂgﬁnﬁé5@%8?“%B2§H}
met hyl gr ouplleghylFyelobonpolAdlimethglpsipamamidaher ei n R4 represents a
hydrogen atomor a |inear or branched (G -C6)al kyl group. 4. The
conmpound of Ntins4t{2-{{Re$.8bR)-Reyrmpt.8a ,ﬁbéetwhé’dmmgndﬁﬁ-clﬁ}’”qlh?ém)-
compound of ytlediyiickclowhsieNmetylaepamident s an -- SO2R5 group. 6. The
compound of claim 1, wherein R5 represents a |inear or branched

(G - C6) al kyIN-gEmispt- {Z[(3d5ebRpRRoatd] ,d4,4,Obattrahidrovlremens] 3 R5c JpppoleX 8k)-s

an optional lyyegPStibE:EHc(GabuiRL a6k Labky! group. 8. The conpound
of claim1i1, 'whefrein R5 represents an optionally substituted aryl

opt i onal 1y SEeETOR OBRAL Yo OE f‘f"”@tﬁ'ﬁ-yr%‘ﬁé"i’%ﬁﬁﬁ“ﬁa“a‘é‘%’“’é‘rlﬁﬁ
[ 10, u i :
\qur ein R)?: ivrl‘gé‘ééﬁC?%lge‘i"r@r%%&?fﬁg%‘ﬁg&ﬁ. Plc%é%n at om cgﬁ- ying them form
ti | t j - f
o 1 KRG R Rl ol a0 SRTOMILP

IS s r
ani nocycl oh& QWYQPH phexy oxOgGloRRteR Keomeno[ 3, 4-c] pyrrol e

2Tt ane 4. %@ﬁgé%iﬁé&?g%ﬁiﬁ%w fighob:tgishydroghromenol3,&-clpyrol 2G1D:
a, 4, 9b- hexabillethpbhydekarxo])3 -hydippyavelobetagecehopanider i | e; (3 asS, 9bR) - 2-
{2-[trans-4-(di net hyl am no) cycl ohexyl ] ethyt%»-l,2,3,3 a, 4,913- hex
ahydr ochr on®hdrapg-4: él—ﬁ]i@?b@-&caar@az%ﬁ%m ydirehrpmgpe3 4-¢lpyrgl GH)- -
aS, 9bR) - 8- cyBethyll ¢ BclehekyDEN-nichylafrychuonhecaobenmidsd , 4- c] pyrrol - 2( 310-
ylJethyl) cycl ohexyl)acetam de; N-(trans-4-{2-[(3 aS, 9bR)-8-cyano-1,3
a, 4, 9b- t et r Ah{nodhi2ci(RatHOHRD)- &ednpyl, 3, 9( Sbhydroghrpmendi§ i} clpyrrol-2(3H)-
cyclohexyl)y@ﬂgYQLﬁgém%@rBgmﬁmﬁmgde; N-(trans-4- {2-[(3
a2, 9bR) - 8- cyano- 1, 3 a,4,8b-tetraﬁydrochroneno [3 ,4-c]pyrrol-2(3H)-
%’|2| F‘E gy|s} gnghwtt)mNmméagmﬁgﬁcﬁﬁig-1}5zﬁ&,DB-Iﬁara?gerChr]omeno[Bi4—02]1()):/%r|r_(|))1-
- as, - -1 et rochronenol[ 3, 4-c¢ rrol -
%ﬁlﬁﬁm%c%ﬂfégg)?nia%laé y Py

- yliethyll cyc aneearboxam de,



N-(trans-4- 24(3 aS, 9bR)-8-cyano-1, 3

a, 4, 9b-tetrahydrochroneno[ 3, 4-ci pyrrol-2(3H) - yl] ethyl)

cycl ohexyl ) cycl opropanecarboxam d e; N-(trans-4-

{2-[(3aS, 9bR) - 8-cyano-1, 3

a, 4, 9b-t et rahydr ochr omeno[ 3, 4- c] pyn- ol- 2( 3H) -

yliethylicycl ohexyl)-3,3-dilluorocycl obutanecar boxam de;
cis-N-(trans-4- {2-[(3aS, 9bR)-8-cyano-1, 3 a, 4, 9b-tetrahydrochroneno

[3 ,4-c]pyn-0l1-2(3H)- yl]ethyll

cycl ohexyl ) - 3- hydr oxycycl obut anecar boxam de; N-(trans-4-

{2-[(3aS, 9bR) - 8-cyano- 1, 3 a, 4, 9b-t et rahydPochr oneno [3

,4-c]pyrrol -2(3H)- yl]ethyl)

cycl ohexyl ) - N-net hyl cycl obut anecar boxam de; N-(trans-4-

{2-[(3aS, 9bR) - 8- cyano-1, 3a, 4, 9b-t et rahydr ochr onmeno[ 3, 4-c] pyrrol - 2( 3H)

- yliethyllcycl ohexyl)benzam de; 4-chloro-N(trans-4-

i e bt R G DS Rb T ovangs] St b Serahydroabmieno S py ol A 3.
N- (t r ans- 4- {lefiy3aScobyd B4-tlparvbedzeBesutbhohaider ahydr ochr oneno[ 3, 4-c] p
yrrol -2(3H)- yliethyncycl ohexyl)-4-11uorobenzenesul phonam de;

4- chl or 0- N- (4-¢ldowe-N~(trans-4- {2-[(3aS,9bR)-8-cyano-1,3a,4,9b-tetrahydrochromeno[3,4-c]pyrrol-
{2-[ (3aS, 9bRY38)-oNangt dycdehedy Pent &lekdplyshanidy; onmeno[ 3, 4-c] pyrrol 2(31-1
)-yll ethyl}cycl ohexyl ) benzenesul phonam de; N-(trans-4- {24(3

aS, 9bR) - 8- cyNu(i@ank,B {2 [(BaObbR BBIcaimodr, g Mpb@E b Brockrotiepy[B rded [p R B H) 3 H)-
yljethyl ) qyphigiex¥bhednPybidtinasybhanas 4g; and (3 as, 9bR)-2- {2-
[trans-4-( ZS,o})%opyrrol i%)%n)?y%y- 1yI )cwycl ohexyl }et hyl } -1,2,3,3

a,h4, 9bheXf_h)(ﬂ{sq%kﬁp.r{z.twghsba(ﬁaﬁpgxanmq-.@;cg@roh@m}ew]_ 1,z§sz3a,4°,9b- .
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