" EP Q130069 Bl Description This i nvention rel ates to novel chenical

coapounds, which are derivatives hexahydro- .

pyir?}oLg[ 2, 1-a] -isoqui.nol i nes, andgrrlrot%@ aagpgfmaceut i cal | y-acceptabl e

salts thm oht also relates to 5 novel synthetic internediates arid

pr ocesses Ieadr ng to said conpounds. GB-A-1 153 670 (Si phar) di scl oses

- conpounds  ofThislievehtisnmelates td reavellchdrbicalicompowtiis whichare derivetives at)1,2:3.§.6,30b-hexahydro-

~ unsat ur atmyerolni2, akispquinolines| and fori-toxig, piyaim MY'G?PPP}P”& splig thesepf- lt,iso relates to

est eri f5i enpvekavpihgy g‘%ﬁ?%‘m}?@ @0%“&' ﬁggg%ﬂ‘k%ﬁ S-aryl, carboxyl,

esterified CHoxii h@f"l’ﬁﬂ”“w F 7? xymet hyl , car boxami do

. or substituted carboxam do grup, err] Is.a hydrogen atomor a carboxyl or

esterified carboxyl group, or 0 ' Yhen tgken together ray bé the
anhydr iréle group of the correspolréﬂ{' N Ny | cid. These conpounds are

- said to have hypotensive, synpa ol ytTc 4@ 20 pschotropic properties and

are indicated as being useful for the té-' > &Sﬁ. mal f uncti ons of the

. cardio-' circulatory system and al so of The nervo system FR-A-2 081 412

(Roche) dih%«ﬁullc?\ ~p 8@9\ n&alilﬁa(faaf) Luﬁategi' is 8 hydrogen atom or a carboxyl or esterified
- [err] V‘;‘eéa%d}y prrﬁsi? &.&W | kgtnified| @rbokyl] EiboXymethy!, esterified
hydr ogen, camokymeiylEar &abﬁraoaérksaw.wted ca%m Sgrbes, AP Ist digyeldyan atopors carboxyl or
_ net hyl eneetaitigd carbiokyl drow, e cRft mmgﬂwmgeg‘;@n tbo;mbmh\ky’b t:lf @nh\]dﬂﬂernf@ysﬂﬁ( the
| ower al kt;drresporidmmmliqmrd [These] compgundscane saiéh 30 baneNypatepsi

di-1 owd? RseR romqmsewm@d aggyingigat Hﬁbw'q yseful fr the trepipent °65W§awg€%:'gpg° c(;;

~ shown t o Hegylat ?"[ﬁ%ﬁ’p’g‘%ﬂ'{’ 0 the present invention
t hepe are pr ‘Fﬁﬁrﬁ Lt ﬁ‘é‘? alo(;ﬁ’(r)e mf]"; C

.45 50 wherein: [err] i s hydrogen or [err []rr] and [err] are
| ndepepglent |y hydrogen, [err] al kyl, per &' A al kyl , hydroxy, [err]
~al koxy, carb [err] alkoxy, [err] acylam ny benzoylam no, cyano, i
carboxam do, [er]r acyl, [err] alkylthj err] al kyl sulfonyl, nitro,
-amno, [err] alkyl- or [err] alk T hal ogen; 55 i ncl udi ng
di astereonmers and the nontoxic, pR ) gccept abl e acid addition
salts Thereof. Pref erably, [err] and [err] are i ndependently hydrogen,
[err] alkyl perfluoro [er]r alkyl, hydroxyR _[err] al koxy, carb [err]
. al koxy, [err] acylam no, [err] acyl [err] % kylthio, [err] alkylsul fonyl,
_ nitro, amnwheérein[RriepresedtdBiidroxy or lowef 3!&&*{]‘8/,“0&8336@ hy&iogéii} hpdtexy or Idveer @Ik6X% B¥ R and
I nvent fOnRotbgehgrepreshetmathplassdioay Rjtrepresenahypogen ordowear@aliyt, Rsiepsantciowpnalkydior
" accor di ngloaer eralkylhB, tepresents kaloges, nits6,i armbnahendi-lawer ativitsubstitutethaminpand n is 1 or 2.
~ phar maceuTPeSgEPmPaHagE steshown tn haya antidapressive popertighe present invention al so
~ conprises a ERLR p’%?’Bb'Hﬁ%’P?F'UFP HB@ER"&H"HQ°'PB°‘£’%§°TW@H?‘?’€H° 4%t i ned
"~ above fpr use in treating depression in gsgamual. As used herein, the terns
. "alkyl™, "al koxy", "alkylthio", "al R g R.’and "perfluoroal kyl" refer
. to-straight or branched-chain carbon sk&.€tons,*w thin the carbon atom
. li\g/ts defined. The termhalo (or 65 hal §gen) is generic for fluorine, T
~ chlorine, bromne or iodine. 2 EP £ 39 Bl Each forrmula | conpound
~descriffes and conprises diastereomneri ances, thensel ves pairs of

- enantioners. The diastereoners, isolate€d M their pure form nay differ in
. biological activity. The conpounds of L | constitute val uable
" therapeutic agents by their possession psychot ropic activity,

' 50 wherein:

R, is hydrogen or C,—C, alkyl;

R, and R, are independently hydrogen, C,—C, alkyl; perﬂuoro C,—C, alkyl, hydroxy, C;—C, alkoxy,
carb {C,—C,) alkoxy, C,—C, acylamino, benzoylamino, cyano, carboxamido, C,—C; acyl, C,—C, alkyithio,
C,—C, alkylsulfonyl, nitro, amino, C,~—C, alkyl- or di{C,—C,) atkyl-amino, or halogen;

55 including diastereomers and the nontoxic, pharmaceutically-acceptable acid addition salts thersof.

Preferably, R, and R, are independently hydrogen, C,—C, alkyl, perfluoro-{C;—C,) alkyl, hydroxy,
C,—C, alkoxy carb {C,—C,) alkoxy, C,—Cs acylamino, C,—C; acyl, C,—C, alkylthio, C,~C, alkylsulfonyl,
nitro, amino, C,~—~C, alkyl- or di{C,~—C,} alkyl-amino, or halogen.

The present invention also provides a pharmaceutical composition comprising a compound aecordmg

60 to the invention as defined above in combination with a pharmaceutically acceptable diluent or carrier.

The present invention also comprises a oompound or a composition acoordmg to the invention as
defined above for use in treating depression in a mammal;”

As used herein, the terms “alkyl”, “alkoxy”, “alkylthio”, “alkylsulfonyl” and "perﬂuoroalkyl" refer to-
straight- or branched-chain carbon skeletons, within the carbon atom limits def’ned The term halo {or

65 halogen) is generic for fluorine, chlorine, bromine or iodine.

2



§particularly anti depressant activity. 5 The various diastereoners of
jeach-formula | conpound are distindui shed herein using the nonencl ature

reconmhgnded by Chenical Abstracts EBr O t30069'tBtg the relative
-conflguratlon of di astereomers of fused-ri ng conpounds [err] norrencl ature

iThis require Q‘Ha&m%bmw%ewmswsrcp@ @i °'ﬁ§“ s

-atomlntﬁﬁa'}"P ;9{?8 p'% E”Y% f ﬁff

and the r &R gfr%?‘g PR R
u% diastéieo

Jfirst- %SS' gn 6 348! formdla 1 dorfipduRl "dre @stmaﬁism%&@ﬁpﬁﬂﬁﬁiihe
jof the pr QBQBﬁclétﬂt’éel%brﬁﬁleﬁ&H& Be ahemRar AdsthictsVRF | ropreseiBing) AskO r@gtive Sconkigiarstion of
t hose ski ldias@rdometd@f dosedaingo tgiigounds HayBi sdmanclafurele Thisaragliess dHat | thyp catdregcenter
}synt het i c corasponding to the lavwest mingterddaitawin theaing sestem énuaiheredragcording teicorwention) be
shoul d nodesignatedandtbe sempining Bteesocentars balaballaft @ as P relptingitp the first-assignedsspies For
lare depi cB&MRIPt hout substituents on the aljphati i c chains or aromatic
f{rings. but this should jot e, 25 ' .

of the synthetic pro

{followi ng routes as g for the

pur poses of specific examplf b possi bl e

nmoi eties may be used in thef+place by choicé of a dlfferent Starti ng
material. (A Keto-Acid, AcyllmnlumI&R oute 45 [ rg} 60 65 EP
0 130 069 B1 (B) Imde‘“-A&"wmnl um | on®*rRJAY [err] [ &rr ’?gj

i+ Mandel Lg-Acid Route: [err] (D) Styrene-Oxi. de Route: [err] 4 EP 0130069

BL (E)  But yKeDheweEdthioundPKtRe pleSént invémdn/cah Be plapsted By Viticué\meRtitidalobies, known to
1 condensat ise ekillediin AieydrEdfbyganid chemisfritSoniSexbiples\bf impoiant synthetic routes are illustrated
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25 ._::"cb‘_r_l*ger'lers t her eof) vvithdut sol \'/ent..at el évat éd t enper at ures around
[err]iThe adduct (not shown) Ept{H93¢-569! with an acid catlayst to a
| act an™ nt er nedi at e, such qs_lﬁﬁ. The aglbdpggt al yst nmust be strong when
cycliza(Bdn iEmidet akeyriimics iim-BonaRowtes ri ng not bearing a good

el ectron-donating substituent (e.g nethoxy) ortho or para to the site of

:ring closure: e.g., polyphosphor, acid, |liquid hydrogen fl uoride,
pyri di ni um pol yhydrogen fl uori o 21 trifl uorom}&anesul fonic acid. Wen an [
el ectron-donati ng grg¥d,¥xngG—ypreset 'r#%'g—,pr%pg oori entation, cyclization

"can be effected with wegker acid catalysts, e.g.j ethanolic hydrogen
“chloride or trifluoroacetic acid, and cycf’i zat i offaMfFs'preferential ly occur.
~on the ring having the greater activation in a canpetitive situation. The
final product, such as 1V, is~then obtained by reduction of the am de
functionality, enployismg abdmihoum or balslh hydrides\ e.g., lithium

~al umi num hydri de or borane-téetTahydrof ur@n. 35%% “sPhe inmide route (B) is
anal ogous to the keto-acid rcm%ca;‘npyt yi el ds 10b-ur§gpﬁ;i,tut ed derivatives.
‘This route involves reaction of an arylethylam ne, Uchs3as 1, with

- succi nic anhydride V (or cond&hers thereof) in an YHert solvent, such as

“met hyl ene chloride, ethyl acdgtate, or tetrahydrofurgn, around ambient
~tenperature. The am de-acid internear a not s is converted to a
~succinimde, such as VI, by heating w thout -solvent at [err] or by addition

of acetylchloride to the original m xture and heating at 40 40-70[err]. The
_sugg)' nimde is then reduced w t h¢8odi um bor ohydrfé¥e i n et hanol, as
des<ri bed by Speckanp (J. C qhedron, 31, 1437 (1975)),
or by diisobutylal um num hyd by Jdart (D. J. Hart and K
Kanai, J. Og. Chem, 47, 155 982)). One may xnpirdy either a hydroxy or
et hoxy species, such as VIl or VItY¥, in an aci d* o8 al yzed cyclization as
descri bed above for the keto-act¥d route, afford®ng a | actam such as | X. The
- lactamis then reduced to a target am ne, such as X, as described above -
45 for (g kedAdetii¢MEi® rdbeedrndelic-acid route (C entails thernal
condensati on (I40-I70Cof—a2=aryl pyrrolidine, such as XI, with a nmandelic
;acid, such as XIl, with continuous renoval of water, t®give a mandel am de,
“such as XIII. The mandel anide is cyclized to a |actargelgaigh as X1V, with a
strong acid catal yst, e.g., polyphosphoric acid, sulfuri®%cid, or liquid
hydr ogen fl uori de. Th%agn ami's re‘lﬂuced preferabgy wikdy a Lewi s acid-type
~hydride 50 reagent such\as/weat hc@wmw-&eﬁgﬁﬂr&@to yield a target
i nvol ves

~am ne such as X. The sty e-oxide route ( | v ondensati on of a

~2-arylpyrrolidine, such & X, wtHB& styrene oxide, X8¥ch as XVI, in
refluxing ethanol or in sulfolane at 140-170C, to give an am no al cohol,

~.such as XVI1. The am no al cohol i@,c?cycl i zed by heati ngey {th an acid

: cegtjl yst, e.g., polyphosphorigaa 48% hydr obr onj ) , or sulfuric
acrd, to furnish a proMucyg uch as ) 35 he Jbut yrol act one route

(E) is based on reaction of hyl am ne, su wth

~ butyrol actone (or congeners themebf)/ without solwvent!droydnd [err] to give

* an am do al cohol, such as XVIII. e am do al cohol can be converted to a

 key internediate of the imde r@e, such as VII, for xransformation into

. target conpounds of formula (1), as indicated in route.(B), by careful

< oXi datqé)’ﬁ V\g h chromumtrioxide in pyridine. Alternatively, the am do

- al coho can—&m&M—r O kS ninium salt, such as XX, with phosphorus
- 60 oxychloride in toluene at 110C, followed by treatnent of the

t ol uene-insol ubl e material wth aqueous sodi%m hydroxi de and heating in

toluene solution. The imniumsalt can be ggggeged to a target am ne, such
as X, with [err] & The im ni Zfsalt can al 9 bé T eacted with an SgHs

or ganonet al | @ gLagent, such/ag an or ¥ hi um or organo _
- (Grignard) conp t e aftig b—stibst | \ut dtarg-eﬁ-a-nines fogmula (1).
. For exanple, a Tgnard reaction with net magnesi um br onTN,

tetrahydroturan, @5 |eads t®Xa 10b--met hyfonpound of fornula¥ g
. IV. 5 EP 0130069 B1 The cyclization reactions in routes (A)-;E) afford
- mxtures of diastereoners. In certain instances, :




product m xtures may be highly enriched in specific diastereoners. The

di a eomers may be separated_and _‘ouri'f.i ed_ by standard techni ques known to
those @J(l lled in the art of orﬁgﬁnﬂc 86981 such as fractional
crystallization or liquid chroggtography of free bases, or fractional
crystal (E2at Bt YR Re#eRR RPN s sal ts. Di ast ereoners may be

I nterconverted by base-induced exchange of protons at the 6 and/or 10b
positions. Specifically, heati of | act am dl asteroners related to fornul a
(1)sconmpounds possessing 6 ag of.M0s ueous di net hyl sul f oxi de
around [err] in the prsm aﬁsest {"P'I"rr%?dl?&éggbonate such as [err]
for 1-1000 hours can give rise to equili B¥¥&m m xtures of di astereoners.

Al so, 10 heating of am ne di ash rs off formula (1) possessing 6 and/or
10b,,protons in aqueous di net hyd)-ouSpl f oxi d¢ cexowd [err] in the presence of -
an al kali netal hydroxi de suchdas/NaCH, f 1-60 hours, can give rise to
equi librium m xtures of diasteregners. Sdéh"eqm'?lgrmn tactics can

- enhance the proportions of mnor diastereoners in conparison to the

- original product mxtures fro gyclization. In appropriate instances, the

equi®l i bration method cagp @ I at | vewgggf | g(L)I[)StS![ ce)peggg\r/]vtegpst Pgr 6

~ stereocenter in rel %t €on

conmpounds of general fornmult4 -arlng a 6- p05|t|on proton, between the
10b stereocenter and the 2, 5 awe/6 stereocentérs for conmpounds of fornula
(1)zdbearing a 10b- p05|t|on paot on, but not between the 2 and 5

St er eoCemhe kétoabld FEUdAANEHISIs dndeRdatibv & at layyletiylemhiRe sudhaaa Nswidf (aldranygylicaiactane
 ori gi niat caligasdre freasohin @n eRoVeNti sueh @ nfethylank ahlpfide aroatind acatetearoyn '&0'“
10b- pasimperaturg potbithe mined carbenicanhydrideohlevilinie an'm,rmmnere theggofl in !'U 1’

di 1 gt suck e detrabpdrofuram, ethyhoothertas tpl eq £EOUNG 06 e ﬁ:{%% °°'

Na geners thprepfwith il mpgraty ’
salt 0‘5 ef:‘é’, z? qé,éﬁﬂ {?%m ety oé&dctFo%c ' vfkﬁbame% MtgL ¢

iy ogRmbi b %F Rk ng BblyphodbhoHd oD IiguRdI Rgbrogén foride,
~invent b\ﬁﬂlrﬁiﬁﬂ p h\ﬂﬁ’&ﬂlﬁmﬁ |diﬂ6i' tﬂﬂtlldrblﬁ&daﬂ@ulfdﬁﬁ detalt Wiheh ai hiectfanedonitingogrodihis
conffouprdsent ima girayer ipdentatio, asligtion parcbe effestd| yitheeshor atif e-atalvem bﬂ-v @thanolic
add| t i bvdragentchlogfe pnmﬂgqnmnmcidj@n mﬂen 2 ersfewﬁﬂ'\'a%cc Yjeo "“;

) piepter qquatuopwn a mmﬂpqe@ut% T péoaél? chiag !ya'ﬁlt& % n o
aC| d F } ne_%i, % cRRPieYine 'BH'HG%' T 8Y &b V\}ner &
6 Sbl‘b SET T 9&88&)&':0 WHR'kBroBeidGbGb. Dot QEI@P%&Q\S{:BMt&&&ﬁwﬂws This
corr es% hviv of 4 brylsthylaYifirfe, SUth 8§ B WeliRsdccitReBihridatv (6Ncanerises tharbofHBr

I N acebn Gnait lsdwat: [sGoh' hs Grietihylsne] chlorme.rmmlgy lacuate,C bi wradwraturwaarmmd- Q-t)blem
Conpoutetpeasiuré.Jhaainidedatill invravediste (ndi shaivn) B&ombs'ﬂ tqwmnlmg’eaﬁwh
~ obt ai nwithdut saiventtat dﬁ%e?f_’@fc b eﬁ@?’ en B °Q°§éﬂ5‘ ec
hy df o714 tTﬁes u \%% anz é’f
- JE] alum ri ri
: am ”Op VL‘:@%,.Z ﬁb S ;ﬁ& Heﬁa %&y aputhagm o
| @n 5 yzw %F&.&&Bn 1&Ckha [kktareinl route,
; Or ' erng W ucﬁ &N ThEQactérR RAREH rediited to&Sta Sﬂﬁlhb,edch as X, lae déscdivegl abeve
; The4-’ac;dram§ Keto-abixt toul | ve may be reduced with [err] to yield a corrpound
 wher ei n [ Brerthanglelid-asid foutedClcintajis timmfd cOde 581'0 14p=d{REEIRS adepryip
_ wherei ¥t maamagaﬁstwwemaw@ \a- Wg‘a Q'Y 'Btf“’a i r;
~ wher e ﬁh ﬂén ﬁ FE’U iﬁld- hydnde
7l
i nvgat () 'M%f@‘l My y NG My be
: dute ( ﬁn %fsQ:% Emlﬁﬂmuﬁﬂsu& bkl X(; N\mhcamyrene
_ cyam dexim, téacﬁ 8 xwkin&bﬂuxmgeumdnowmﬁ ptklfomae i 402€i70°0) wyivel sroamina elvokol.capgin 8s
- producixyviii Tre arainb axqopbolcis regclieed by heating oyith an geid cRalyst, e@gwmhmoma@gt%ed
by r eabwrobrovm #cidy ok sulfyricjacid) 4 furnjsicm produes @rines pugh ag - hé’ rOXi
The butyrolactone route?E) is based on reaction of an arylethylamine, such as li, wit butyrolactone {or
congeners thereof), without solvent around 100°C, to give an amido alcohol, such as XVIil. The amido
alcohol can be converted to a key intermediate of the imide route, such as VIi, for transformation into target
compounds of formula (1), as indicated in route (B), by careful oxidation with chromium trioxide in pyridine.
Altematwely, the amido alcohol can be converted to an iminium salt, such as XiX, with phosphorus
60 oxychloride in toluene at 110°C, followed by treatment of the toluene-insoluble material with aqueous
sodium hydroxide and heating in toluene solution. The iminium salt can be reduced to a target amine, such
as X, with NaBH, or LiAlH,. The iminium salt can also be reacted with an organometallic reagent, such as an
organolithium_or organomagnesium (Grignard) compound to afford 10b-substituted target amines of
" formuta {I). For example, a Grignard reaction with methyl magnesium bromide, in ether or tetrahydroturan,
65 leads to a 10b-methyl compound of formula (1), such as V.
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EP,.0130069 BX The formula (lI) conmpounds are endowed w th useful biological

_ act‘i'vzrty in the central nervous sg?taj]il %ﬁmicul arly; the formula (1)
conpowids exhi bit anti depr essant ti ?m In the group of -
Cformul a (1) TROBRALNES resdfichiih réules (UM SHORE mdirks/bit dasidivorhers aaa:em.at.manees.
W th par tpraduktrhixtlirésrhay techighly enrizhddbin specific diastereomers. The diaterepinerBineay ki sepa

of the nevélpudtisrhbw sdpdasd techniquesaknomn tosthosesskilled in thesart ot aragnic chemisity, such as.
anti depr é@stmp' m@#tzst-qw Bovid ﬁgoraﬁtpa@ah\r afifrep basehor m@ap@, sqﬁe“‘@ﬁ'%eftag"’dr’dm°"

tet rabénéif TBZ cal 21‘ Nt A9R0 SRS S8y
la | W) ot

- describ e nc? e%? ntel E%ig ﬁg j E u?‘\‘lst sﬁs i 6 and/

Cormound ﬁoﬁs@ % hé '10 hé GréseRee OF an! BikalP metal

drug whi Q-.br eaé %aae& n;eo PO0HourXdan givelris td aauasadum Aixt0 RS oPdisAeredraers. Also,

- t he pr @s deatingodf mamiasteeeph\efsadfdbynm 1) possyssing/ araval 10b\peotesd incdqupoussdimethyl-

(Pt). A colfaxide argqund 8p—050°Giingkee presegeead an alkalymaal hyrdro: klge guch as NAOH BT, 1-=pﬁ@ours. can

* bi ol ogi caivesise Fqnwy-bmmmeumoﬁ;#-aasg ereoﬁvft%pqmlm@-on qaa nn - r;ﬂ;::g::g;:
'll{ggleregt ?6’6 t e. “ ) ':ﬁlb T%"gio% p[ ?J% }éﬁ ’? st re&ge(ité lﬁla:mn
k nunberrs t E 10b stereoc hQ2 ﬁéfg&ée 1‘3 %m t:,p roton,

a 10b-
~conpound pégison Sﬁ{& buttrﬁ:sbe rfthe 214 d I5/ktePédeanters <l éb ﬁof fMﬁ'NIM : Tﬁqb
Il names t hanothsr mesms drdnbying 16 Bilging) diaster¥meric composition of forrula (1) compounds bearing

TABLE 1+-a TW®AC secpn]proton inbiNedlexidbiion with m cacetdte, followed by {lrect reductlon of the
g}e edl mmg@n, suchtas XN} with NaBH,, LIAIH,, or catalytic hydrogenatien, tg {E)fAiso,
9 2 / 3. 8 1 mmlgr |$38\enﬁdmn engamige such as XXi and reduced by catalytic hy 8%{}”{'8" over

aci-d o"?ﬂ‘ﬁ"‘cﬁ" 4612 Z (170-72; E) 50 XXV
~fumaric acid - CA 40/8 5531 55 Cgls
(199-205 d: E/W [etrLib .
'0.27/0.13 52927 2f0- 98;

MEN No. No.

solv.)t [err] XXX "
5321 (179-81; MP.) [er)
60/3.0° 5344 Xa

35

Cs¥s

40

45
xb

The compounds of this invention can be prepared and utilized in the form of the free base. The

compounds can also be used as pharmaceutically-acceptable, nontoxic addition salts of inorganic or

50 organic acids such as halogen acids, e.g., HCI, HBr, HI, sulfuric acid, maleic acid, hexamic acid, perchioric
acid, fumaric and saccharin.

Compounds of formula () wherein the B-substituent is hydroxyphenyl were generallv prepared from

the corresponding methoxy derivatives by standard demethylation using 48% HBr in acetic acid at

- 100—130°C or BBr,, in methylene chloride at —78 to -20°C. Compounds of formula {l) wherein the 6-

55 substituentis- ammophenyl were obtained from nitrophenyl congeners by reduction of the nitro compound

with hydrogen in the presence of a catalyst, such as PtO,, in ethanol. From the aminophenyl derivative, the

compound wherein Rq or R, is lower acylamino or benzoylamino may be prepared by reaction with the

desired alkanoyl chloride or benzoy! chloride, respectively as described in the Examples. The acylamino

derivative may be reduced with BH, to yteld ‘a compound wherein R, or R, is alkylamino, e.g., by reducing

60 the compound wherein the 6-substituent is acetylamino (CH;CONH—) substituted phenyl to one wherein

the 6-substituent is ethylaminophenyl. The compounds of the invention wherein the 8-substituent is phenyl

~ substituted by cyano may be obtained by reaction ‘of the oorrespondmg bromo compound with cuprous

cyanide with tetrakistriphenyl-phosphine pailadium and from such a cyano product, the con'aspondmg

‘ ::‘al("boxg:!mde. e.g.. R, = —CONH, may be obtained by reaction with a strong base such as potassium

65 hydroxide.



(202 MP) XXXIIT . . .HBr‘
534¢€ XXXV

4; -.
41-44; MP) [err]
1.4/ oifs 5375 (244-48d; BER®130 069 81

ca. 14/ 1Gmpg formu%‘ql é:t%ﬁé_
~ 30/ 1. 8Mmore particulan,

0. 51/ Otodrhula (1) corfgtaRds, Geefal

lologlcal actlwt‘i/ in the central nervou
idepressant activity in mammals. In th

tldhpreEéE a wity may be assoclated with partic alHEﬂ;aQélr

7..0/0. 19
HBr

terh D'

up of

, B1

TABLE 1++ TBZ [err] rrpoun

"EA/ Bt (i.p.) (mp., » )t éL fumaric acid
ca. 0.17/ 5494 cR. (185-91; P) & - R’

HBr >10/0. 11 5497 [err]

o~ (244- 46; :P) HBr 37% 30/ 3. X98 XLIV [err]

"HBr 40 (252-53; H EE) [e : 33% [err]
30/ 0. 14 5426 XLV N[err]

7 (235-37 d;. A) XLVI T HBr 1.4/0.41

[err] R! ; MP) [err] XLIX
HCl 1.2/0.43¢ 5558 (180-83 d; D/E* I
. HBr % 37% @60/0 50 5707 (213-220; M P) f‘i}r] given in ny/kg for
. each par xce te f% ercent | nhi bi ti %n at a certal n dose | n /k‘%
: gl Ve_n 'f"% él T’& e onaﬁ?uﬂg gg,b "t enazine
Oﬂl r %—?—% mje fgﬂﬂ §w0und30
" eCry Sty e "]chd ClxploFatory activity
. 2- @opmmhdueEEpm’aﬁkh)d tﬁlﬁﬁﬁn norﬁb lo?eﬁ bty kEAT and reversal of ptosis (Pt). A

control group of mice is given only 32 mg/kg i.p. of TBZ. The bnologlcai activity of the novel compounds of
:lhls invention may be understood by some representative, nonlimiting axamples. presented in Tables | and

25 Table | lists the compounds tested by a compound numbesr, structural formula, HX or acid addition salt

form in which the compound was tested, test dats, and internal code number {(McN No.). Table Il names the

5556

various Table | compounds.

0 TABLE 1tt
TBZ EDg,* McN No.
No. Compound HX EA/Pt {i.p.) {m.p.; solv.)t
35
Wb hexamic acid 9.2/3.8 4803
: (136—38; P/EE)
40
\/
45 Xb fumaric acid  0.34/0.07 48122
(170—72; E)
50
XXV fumaric acid CA. 40/8.0 5531
50
XXIX HBr 0.27/0:13 5292 | N
(290—93; M}
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. 1,2,3,5,6, 10b[ err] - HE)

- 65

5. { .t-butanol; W = water; A = acetonitrile; Ac = acetone; D =
di chT’® ronmet hane; T = tetrahydrofuran) ++ Structure assignnents are based
mai nl y~on [err] NMWR spectral ER & 130r0§905;lst al | ographi ¢ anal yses were

performed on XXV, XLVI, the |actam pﬁ,ﬁé#réﬁ)r to XXVI11, and the | actam
precursor to Xa (i.e., IXa) to establi ereochenistry for the entire
‘series. -10 TABLE |1 No. McN No. qafg of cony .15 1Vb
4803 N2, 10bIcahipblind 2, 3. 54k 100- Hexaaxmppb Y Co

6- phenyl pyreolol 2 1 -alisoquinoline :

[ 6a, 10b[err]]-1, 2 3, 5.6, 10b- Hexahydro 6- phenyl - 20

pyrrolo[ 2,1 a]lsqu| ghl ne XXV 5531

6a- (3, 4- Di chl or ophen 1,2, 3,5, 6, 10ba-

hexahydr o- pyrrolo[2 1-¢@l i soqui nol i ne 25 XXI X 5292

[ 6a, 10b[ err =TT Oyophenyl ) -1, 2.3, 5. 6, -

hexahydropJH % o[ Ry JAQ] oqw nol |f 'Q %&'d %.1;304 5321 ;513;;-81 M.P.)

6a- (4- Chl or ophenyl )-#*%, 3/ 5, 6, 1 Oba- hexahydro- pyrrol o( 2, 1-al 1 soqui nol i ne
30 XXXI 5344 1 2, 3,5. 6, 10ba- Hexahydr o- 6a- ; 4- net hoxyphenyl ) -
pyrrol o[ 2,1 -a]isoqui f6hi ne XX 11T 5346

1,2,3,5, 6, 10b, - Hexah - 6a- (4- met hoxyphenyl )- 35

pyrrolo[2,1 -a]isoqu i ne XXXV 5375

4-(1,2,3,5,6,10b[ e Adexahydropyrrol o[ 2, 1-a] -

o soqui nol i nooa- yl | zethe- 1, 2- di oiBr40 ca. 6UBQV| - 5344 5394

" 4-(1,2,3,5, 6, 10ba-FHexXp¢rydy opyrrol of 2, 1-a] - i soqui nol i n282=384; M&nol XXXV |
5@%5 4- (1, 2, 5"6\10b- Hexahydr opyrrol of 2, 1- a] -

i soqui nol i n-6a-yl)-1, 2egenzenedi ol 45 XXXVI I | 5462

1,2,3,5,6,10b[err] - Qhydr o-6a- (4-nitro- _

phenyl) pyrrol o[ 2, 1- soqui nol i ne XL 5494

ahydr o- 6a- ( 3- met hoxy- 50

pqui nol i ng, x1 | 97

phenyl ) pyr r)ag,@,[ 2, @
3-(1, 2, 10b][ e ahydropyrrolo[2 1- 5 q?soqw 5:Tﬁ__r,]mﬁﬂ“;%I)pheno
XLIV 5498 " (1, 2,3,5,6,10 ba-Hexahydropyrrol of 2

i soqui nol i n-6a-y )phe XLV 5426

1,2,3,5,6, 10b[ err] - Hexahygr o- 6a- ( 3, 4- :
dlnethoxyphenyl)pyrr 2, 1-a] i soqui noline 60 XLVIII 5556 4- (1
,2,3,5,6,10b[err]-He dropyrrolo[2 1-a] - isoquinoline-6a-yl)benzenam ne

XXXV HBr 1.4/0.13 5375
(244—48 d; B)
./
XXXV HBr ca. 14110 5394
{257—60; M/P)
XXXVII HBr 30M1.8 5416
(246—48 d;: M/B)

" - _ |
© . - -
XXXVIH )l o HBe 0.51/0.15" 5462 |
g (227—29.d; EMW)




EP 0130069 Bl TABLE I|I° (continued) No. McN No. Nane of conpound
XLI'K 4. 5558 1,-2,3,5,6, 10b[err] Hexahydro-6a-[ (3-trifl uoro-
met hyl) phenyl | pyrrol o[ 2, 1- a] i soqui npline LI 5707
[ 6a, 10b[ err]]-6-(2-chl orophenyl) 1,2,3,5,6,10b-
“hexahydr opyrrol o[ 2, 1-a] i soqui nol Epe @m 089c®{ | C compounds which may be
produced i nclude the foll ow ng: \% :
1, 2, 3,5, 6, 10ba- hexahydr o- 6a- ( 4- nitroplﬁemﬁyﬂpyrrol o[ 2, 1- a]isoqui nol i ne; 15
LV [6a 10b[ err]]-6-(4-bronmophenyl) -
, 2,3,5, 6, 10b- hexahydr opyrrol of 2, 1- a]|squ| nolTBREDs&Nd LMbN No.
1,2,3,5,6, 100®rr]- Heomsiopd 0- 6a- ( HXret hyl t hi EARREM)! ) - pi-P-oBAY-Y - 1- a] i soqui n
ol i ne. The compourd—desTyrated Vi was —produced through (err] (C) and
isolated by crystallizat{i %% I n nmet hanol / et hanol as the perchlorate, np =
[err] Preferred conp of the invention include those designated. XLI X,
%LI and LVI. In generaly“the 10b[érr] conpounds show greater activity than
2t he 20 corregpondi Oba conpoun nv i wi | lg4p further
';under st ood r ef g_kQ the foIq'?O\a/\n}-Jr}&'d W?,q’gﬁ %gJ.gwp)trate t he
:preparation of conpowws gccording to the i nvention. These exanpl es are
"given for the purpose o | lustration only. The following fornmula is
descri bed hereinafter PBamples 1 and 2. 25 30 [err] The enel actone (0.11
nmol ) shown in the sc e.g., a-angelica-lactone, in 30 m of nethylene
chloride is conbineg it h the arylethylanmne, e.g., diphenylethylanine as
(0.10 nHBr in 30 nbiob.anet hyls482 chl ori de and | et
solution is evaporated in vacidé+46: Bh 45 oil,
which i's conbined wi t'h (200 g) and heated on a steam bath for four
hours. The reaction m xtuge is poured into water and extracted with
nmet hyl ene chl ori de. rgani ¢ phase is washed once with water, once with
saturated NaC, and d [err] Evaporation in vacuo gives the |actam
Exanpl e A(a) 50
1,5, 6, 10b- Texunahy ro{ 10Ba- net hyl - 8% phenyl py31%1@p%3-1. j;;%% E’E?l i ne-3(2H) -
one(IIIa)23D|p npet ylamne (6.0 g, 0.03 nol) an o] al act one
(3.24 g, 0.003 nol) r onbi ned according to the general procedure.
Work-up gave a mxture"(“94/6 GLC) of diastereoneric lactanms Illa and I11b.
Recrystal |l i zati on fr ogfe h acetate/petrol eumether gave white crystalline
I[1la, mp. 135-136C eneral Procedure A/(b). Ketoacid (0.10 nol) and
dry triethyl am ne 2.g. 0.10 nol) are conbined in 50 m of methylene
chl ori de andggool pr]r Et hyHBechl or of or38% @ 30011435426 0. 10 nol) in 25
m of nmethylene c e"i\s added slowy at [err] to [d23¥5-33diAled at [err]
fortwo hours and thet'a err] for one hour. 2-Arylethylamne (0.10 nmol) in
.50 m of nethylene chlegide is added to the mixture at [err] and the
- solution is stirred ggeknight at anbient so tenperature. Water (50 m) is
. addéd and the reactid s stirred for two hours. The organi c phase is
separated and Washed ofice with 5% HCl, once with 5% [err] and dried [err]
- The sol uti onyi iy} and evapaBated in vige#m to gi esset he crude keto
am de. To this cr S pt*agial is added PPA (ca. 100 g) (220e-248hds MPXture i s
stirred on a steam bdf\h for 20 hours. The nmixture is poured into water
and extracted with c‘ oéfOrm The organic layer is washed once wi th H20,

_ once with 5% [err] a ri&d [err]. 65 Evaporation in vacuo gives crude’

| act am
- XLIX HCI 1.2/0.43 5558
- {18083 d; D/E}
u u HBr 37% @ 60/0.20 5707

(213—220; M/P)

*EDqgy gi'\{en in mg/kg for each. parameter (except for perceht inhibition at a certain dose in
mg/kg, given for three examples: XLIV, XLV and Li).



- heatgd at [err] to give the im

EP0130 069 Bl Exanple A/ (D) -

1, 576, 10b- Tet r ahydr o- 10ba- net hyl - 6a- phenyl pyrrol o[ 2, 1

-a] i sdguinoline-3(2H)-one (Il1la) Follow ng the above procedure, levulinic
acid (11.8 g, 0.10 nol) was reacted with 2,2- diphenyletnylamne (19.7 g, -
'0.10 nol) to give a mxture (16 cpyde lactans Illa and Il11b. The
-5 mxture was recrystallized froE# e‘ﬁ!@’%%tgﬂe/ hexane to afford white

. crystal | i Fodtrokdsxontiiuyed: [ err] General Procedure A/(c) The keto ester (0.10

nol ) and gryl e | apj n ,go. ]]0_ | ), are combined and heat ed @t [err] to
[err] forazl'nl'ﬁjy ;:E'F?ﬂ?_" Pfaf#‘n% c’e&eiﬁ’gf';&ﬁ C§€ sieliizat HgQ °'#rf%fresi dual
-M = methanol, P = 2-propa =ey§fﬁ'. = @ etate; B =
wat e or Ehhiaht w Llinste @g_%wﬁm. ' é‘é_ n% W'l i marﬂ.j.ra_nd heat ed
- on a st eatrgmjdiofhanh). 24 hours. ter (750 I's added and solid lactamis
~filtered otrsuaxuredskigimenty adbasedMainly on *H NMR spectral data. X-ray crystallographic
-1, 5, 6, 10barkivses vecr meribOhed one XKY. XI18/4.-thé tactahpprecunson [t@ XXVHl] ariowha ilatedm ne- 3( 2H) -
one (111 apresursartp Xadia, 1Xe)1g pstatlise stenegchipmistry(forithaehtjre seribset hyl | evel unat e
.(14.'8 g, 0.10 nol) was reacted accordeQ 15 to the general procedure to
give the lactans mxture Illa and |11 %@ . 1'5:/1). General Procedure B The
aryl ethylam n 0.10 i 10 ry THF is added slowy to succinic
an%ydri ée (O_jﬁ_&(ﬁ m.)nﬂ‘%hflﬁg mg%rﬁlgf{?"fmﬁ"dat [err] (Methyl eng chl ori de was
‘al sasused). The reaction is stirred at anbient tenperature 20 for one hour
~and then evapBtbat ed i n480acuo t ol6bhebpMIR235;6:10bdHexshydio- Whimetyl-0f t he
~am de-acid to the am de is accofrphényipeuiolblp.1alisdgxinolie® heating it w t hout

- sql vent at [?:f‘ ] for fgﬁ{l hour s, or conbining it with 25 m of acetyl
“ch-dyide (Ac g’ in 100%M-%f et'ﬁ&'&‘l’%‘éf" 5@’.‘3ﬂﬂ‘°¥l§‘z¥?'i°l’§d"l°ﬂ\ﬂ'so‘l ution at
“reflfx for ten hours. The ini dePNBY Be®1ROL"]I 1 i zed before use. The
resulting imgriM s M xeggiwi t h 480 lpicHioraghen)iNi,838%6am! ., cooled to [err]
~wth an ice/ methanol bath, and rdxakydeslpytfold(g1-8liohiinollmarr] (0.40 nol) is
- added followed by 15 drops of 25 [err] The tenperature is maintained at
~[err® to [errFXM th ef $393i ent  si6p.1PbBKG-(4-Chidrophenyl)-128i5:6,19b- 2 N et hanol i ¢
‘[err] are added every 15 ni nut ekexabydrenyrrplo{2d-aligequinolib;e 2 N [err] is added
nore rapidly Nt aini the tegpgr t f ntil the pHis less than
- three. Duringﬂtﬁﬁis addi |1on, 20, ,%"j‘%?}i‘,’?-’,ﬁﬁ%’nﬁ;,{:;rg‘-é"bai’é'dga"fyg"i hin out the
~ foamy reaction solution. The reaction Is then stirred for 16 hours at '
_anbi ent tenpeKdXure. Téaaar eact i N213,6,8,106ERé@Rydid-B4 AMétRoxypRéhyNEt hyl ene
- chloride. The organi c sol uti on pwrotoidtralisoqanol®@ washed once with water,

-once with sat gf(%@ed NaCl . and dried err%,Eva oration in vacuo gives the
" ethoxypyrroli ne. TP ester”?@iﬁ E‘%’éﬁ?‘ﬁ“‘fﬂmﬂ[‘&’uﬂ?ﬂﬂ" and heated on

a sf®am bath for six hours (ref%e/qi%'alse "® HCl nay be used irstead of

- PPA when cycl xxx@g ont gzz8l ect r ogyql4 £8)e, 7ol Sty Ry H«Hé%n-a]:he reaction is

- poured into water and extract edisyguidoliiBaNybebéheq! )i de. The organic |ayer
ipeparat ed, and washed once with water, once with saturated NaCl, dried
S [er® and evaf¥X¥ted i B3%acuo t &{18.356,10he-tRxahydepydaol2aetlam Exanpl e Bl

- 1,5, 6, 10ba- Tet r ahydr o- 6a- pheny| i§9auinglipia-ylipheppls oqui nol i ne- 3( 2H) - one (| Xa)
- -Fol I owi ng t hey ral cedure = di nyl et hyl ami_ne.(19.7 g, 0.10 nol)
~and succinic égﬁgﬁri de’g{@O. 6 g%&%ﬁ%ﬁ%&?ﬁ?{%ﬁﬁ%ﬁ ' 'q\'ﬂé're conbi ned and

,, e. After reduction and cyclization with

= PPA, wor k-up ¥axelwhi t 646201 i d | 82,85830bgAexangtirb-B8.(4A86-7, G.C) .

- Recrystallization from ethyl acpheaypyredisianalisdquinplimehed white crystalline
1 Xa, mp. [er% General Procedure C The mandelic acid (0.10 nol) is

. conbi ned wi t h*2-aryl pyPI i di nel: -65?605’%@“!'#7%?9-&31@@@%0 n) and 45

- heaf®d at reflux under a-Dean- PHEPKIRYFRIPIZ splisgauinglines  The solution is .
" evaporated i nxmacuo to oi I, i i ' ' RPA (20 g) and heated
~at [err] with occasi ong@sti rri?g\g'?ﬁa}%%% m@%&l"?&%@re is poured into
~ice water (400 m) and extracted with nethyl ene chloride. The organic |ayer
. is washed wit KLW¥at ur at 8488NaCl , 3H1.2:35,6,80ta}Hexaleydevpgpaloi2fieal- i N vacuo to give
the crude | actam isoquinolin-6a-yl)phenol

XLv 5426 1,2,3,5,6,10bB-Hexahydro-6a-(3,4-
dimethoxyphenyl)pyrrolo[2,1-ajisoquinoline
60
_ XLVl 5556 4-(1,2,3,5,6,10bB-Hexahydropyrrolo[2,1-a)-
isoquinoline-6a-yl)benzenamine

65



50 | ' Exanpl e C '

1, 2\.3 10b- Tet r ahydr o- 6- ( 4- met hoxyphenyl ) pyrrol o[ 2, 1-a] i soqui nol i ne-5(6H) - on
e (6) {4- Met hoxymanpelic acid (26 g, 0.133 nol) was reacted with

2- phenyl pyrrolidine (21 g, 0.143 nol) to give a brown oil, which was
conbined with PPA (300 g) and h eg ] .y‘brk up furm shed the desired
| actans as a nearly 3:2 mxture o |as?ereomers (6a: 6b) which were
~separated by HPLC. 55 General ProJa8LE & (confllwedlst yr ene oxide (0.10 nol) and
2-aryl-pyrrolidine (0.10 nol) are conbined in absol ute ethanol or :
tetranet hyl end¥%ul f one MeNote-ni ) Name of ¢pmreYPdit i on is refluxed for 2 to 8

- hours,. For ethanol, the sorutron 1s evaporated In vacua to an oil and, for
“sulfdlane, it XX dilut &858 th ald361@bk-HexahydroBaNatrifiuorsthe oi | is 60
"partltloned bet ween et her and 1WWEF“"(‘WHW’?'@W)""W"!?&U%Ous solution is
‘made al kaline i th 50%g and eg%gﬁ_%t(ggﬂwo %&\Egr T{ag_ ether solution is

dried [err] and evaporated in S conbi ned with

"pol yphosphoric_acid (250 g) hpafp prr m putes and poured into
1 liter of crushed ice. The mixture is extracted with [err] (4 x 500 m
portions). mmesﬁtmaea Juﬁu@&mhﬁm\aesbs%aewa%cm&*?néﬂ?( H 3 times wth

- water, drigd 1[235,6,10b80he0hg#re6al £ fitrbpheiAf-PRrdid)2, HalisdqlindfHest S; 65 EP 0130
- 069 Bi Exakp[6a, 1DbB]-6-{4-bromophenyl)-1 +2,3,5,6,10b-hexahydropyrrolof2, 1-al|soquinoline, and .
- 1,2,8,5,6, mamzza,m b drexsh@dro %mthbmuomml)-bydrl Arajisdquinoling. o] 2, 1

- ai soqui n W“Pﬁqdflt e peady hRoptei (GLand iyolat bmm%ﬁ

0.12 m) ' n ?"dgﬂe%“i gw tarrad corppounds of the %M{E"‘"““

cdnblzge ik ?& 08 'a 9%5%%?"3 gy fepates Ry B M
5 procedurnd lﬁwﬂ*n\.‘ﬁvﬁl ﬁhh@%&é&db&?  the¥oflovt ﬁ{ﬁ os] Which SRtk the

am nes yaiperatiowaf ddrRpbunlis REcORIgRdol hE i Gmésersﬂ .951 ) ‘t/erﬁfd? ltRd Ex rpdsel of

to gi vel'bsttrét@n@otvpound XLI X, whi ch was converted toits salt. arrpl e 2

Reduct i on e foliowingformola edrseritied Persinetierin Exémplesrit andiee d| at e |l actamns,. e.qg.

S 11, X and XIV, may be reduced to formthe conpounds of this |nvent|on by-
i (0.018 nol) is dissolved in

F (1.OM 0.05 nol) at [err]

r and cooled to [err] Water
.0M 15.0 m), are added (both
0 hurs at anbi ent tenperature.

D

careful reduction with borane THF. The | a€
" THF (40.0 nol) and added slowy to boran
The solution is heated at reflux for one
(10.Qem ), followed by hydrochloric acid
slowy). The reaction 15 is stirred for_t
" The THF is distilled off,-50 m of ‘ 2dded, and the solution is

" heated at reflux for 15 m nutes. The tifn is cooled in an ice bat h,
made gl kaline with 1 N NaCH, and extraCted wifh nmethylene chloride. The

' orgarflc phase is washed once with water, -omee with saturated NaC, and
“dried [err] The solution is evaporateg ' vgcuo to give the amne. 20

- Exanpl e.,;’,e,ﬁmd;atd Rk@hison Equi i bration A%t t ams. General Procedure The
“lactam (0. T4k faMbwing Brodbdured fuetile (4) rae n oY e err]
(10O +¢) are added. i"?’he reactlonups&ﬁgaétneéagt refl uﬁ%\ﬂ gg)n‘e'%g(c{gh%ﬂg:aga‘{ an oi l
“bath at G[eevmqﬂrommewbqw libriumis reached. This usual ly 25 required one
to three h “Wq'i'ee(?m ol)F@mnm#' $cb e.scsm g-annaﬁm-bmde.by 30embefi methylene
al i quot, 'W't’rfhﬁ’ét' %W%hb@teut%o

| 'qmeen

and gpal °" % dm,g é%wb ealutpn 8 rﬂeeé’ 'Bétt'%“
_ HAHich i 3

treat edpﬂb& 6 Water

. NaCl, and dried [err] The solution iIs

. (+)
~layer i sncowith sdtgreted \NAGH) 854 MHdQﬂgSOﬂEGS:aHBrE gngzaégmm sh Ur é'ga ﬁt&e
Example A(a)

50 1,5,6,10b-Tetrahydro-10ba-methyl-6a-phenylpyrrolo[2, 1-a]|soqumolme-3(2H)-one (tha)
~ 2,3-Diphenylethylamine (6.0 g, 0.03 mol)} and a-angelicalactone (3.24 g, 0.003 mol) were combined
according to the general procedure. Work-up gave a mixture (94/6, GLC) of diastereomeric lactams llla and
b, Recrystalhzatlon from ethyl acetate/petroleum ether gave white crystalline Illa, m.p. 135—136°C.

55 General Procedure A/(b).

Ketoacid (0.10 mol) and dry triethylamine {10.2 g, 0.10 mol) are combined in 50 mil of methylene
chioride and cooled to 0°C. Ethyl chloroformate {11.3 g, 0.10 mol) in 25 ml of methylene chloride is added
slowly at 0°C to 5°C, stirred at 0°C for two. hours and then at 10°C for one hour. 2-Arylethylamine (0.10 mol)
in 50 mi of methylene chloride is added to the mixture at 5°C and the solution is stirred: overmght at ambient

60 temperature. Water {50 ml) is added and the reaction is stirred for two hours. The' organic phase is
separated and washed once with 5% HCI, once with 5% Na,CO,, and dried (Na,so.) “The solution is filtered
and evaporated in vacuo to give the crude keto amide. To this crude material is added PPA (ca. 100 g) and
the mixture is stirred.on a steam bath for 20 hours. The mixture is.poured into water and extracted with
chloroform. The organlc layer is washed once wzth H.0, once with 5% Na,CO,, and dried (CaCl,).

65 Evaporation in vacuo gives crude lactam.



evaporated in vacuo to give a mxture of lactans, which is. general ly
-separated using liquid 30 chromat ography. Exarrpl e

1,5, 6%20b[ err] - Tet rahydr o- 6a- phenyl pyrrol o[ 2, 1- a] i soqui nol i ne- 3(2H) one
(1 Xb) The crude mxture (93/7, AC) of lactans | Xa-and I Xb (19.5 g, 0.075
nmol ) was conbined with 150 nl of 0138089(31\/\/ater and [err] (7.5 @)

~according to the general procedure r| umthe reaction 35 was
ot ked_UR sleroBiréarfhafl. tthiidy cHem iR sﬂﬂ iﬁ:\ f16.0 g,
- phe mo 3(
829 . The 0& @EJ bﬁﬂpeﬂr 8ike U4 06”3 6¢ ﬁreacted with 2,2

chr omat oamaﬁwﬁﬂarﬂms il9.xg @ msnﬂwane ald smscafrcas‘cremse@h; WG d TN The
et hyl acetistue was rgérystaliided fromcettyys hedtaemmaae u{ ﬁfdi'c] wEmuerl/sthrmt lilgrm.pf 17A81-+123C.
General Procedure 40 The amine (0.01 nol) is dissolved in 30 rr1 of DI\/BO
and 30 mGee?';'éLE°N2¥r§aﬂé"e ueous awqgnr’rjgat ed a)t(‘1 rsfl ux undﬁz ﬂdF 0°ﬁé

equi I bri Hr% \ 2 4 ?ﬁ et els
treateg \gﬁbﬁw m rﬁreatﬁe?gm1 m%ﬁh Q:Yb gw m 5%?(#@ solid
phase |s,a%gagarsq t & "°'Cice vvr

NaCl, and dried err e soI ution isggyapeAghed in vacuo to g| ve a mxture
of the aniseb-Tébahydro-foba-nidiiiI-6&pReMyipyabloRULdli8sdinolihei®2HIeHsImdNds accor di ng
‘to the presaiDiphengdethylamina i 1.7 011 mc) anid @thyt levalmiate (IMd.6¢,dei0 nsol) wias! reaceadtaecoadihy
or par’ént‘%ﬂ&lqeyeralspra@epmeo pivg thedlpatarns mibpure Wist apdditb/{cald8@le unit form

.consi stin srssentlal of an inert phar rraceutlcal carrier and one effective
TS SRR S B B
p %hlo Se Cg stlrr ih 8
: SU@DQ&HJn%b@:Sandﬁlﬁ e@ éhkat détiidid t8the amide is
depr essi QBcdnSplighbdbRither hBEh nraut saivea:mwomi ¥ o.s 6r lbﬂbtﬁﬁlimiaﬁln with@s ml

200 to S5@Daceryl cﬁlmdeaﬂc(m\wimgﬁ ohethyiacetsth addhbating the belutibnac tefidofoate howrs. The imide

accor di ngnaydetraarysialtized ibsfprenise: The remuiting dmideiis mbap with d0Tnbefabselutd ethapolygooledito

and negd 'O‘P" ‘M'éh FQ"@H‘@‘“@B@F\ and atars v? Bﬂr (Pr‘&é!?')l'?ﬂqs‘eiquw"d by 15 drops of
e ano c C gs]e's r fiv

adm ni st ' rq% ir ngh edrops of 2N

:2 8"&@ : E is more rapidly
phar mace :gl% a(%% ﬁn u &f ethanol is
present laBHéU' d ] 6§t Vé%cdud?\gé foml ﬁ‘h@%cf&nofs Em?dal foﬂg'b momdasarﬁmm
putting tthﬁpé'r&ufenvmrhbdﬁan isrifeexea Mﬁwaeeilhnwﬁﬁ:hyﬁhecmrdesnﬁroagqa&rsbm.hynswaghéd
unl es$? otwashad eree syithowdtere dnceGilthoéaturated RaOll 30d) 88ed3MgEDzINEVaporstidm bl \astgo gikes the

tablet c z»mowno@ Tispstenisl cembipeshwitin BPA (100 ol a3 hestad el stopry: bath for six hours

- 1,2,3, 5, delepng qlrek'&h ar Be geed gﬁmgza gpﬁ EeO LY ligiog,pnt eI fighRsomat afouvsi
_ Fumar at e Qv gre tor and extra ith methylene chloride. The organic
an e l::tea ~ |thw er once with saturated Na& dBed (Mrgtsm)dﬂdl OIQfaTtQSI vaciot tae

| 2 0 parts _ Sol ublg(aﬁ‘tpﬂr

5.0 partam&%&m[ﬁkﬁylpwmlolz 1-alisoquinoline-3{2H)-one ?IXQ parts Total

1 200. 0 par t SFdilo@ingCthé \Generil(Hrédati6re] 2,2-8iph W£ Fhsﬁadtoﬂfmelhﬁntﬁ%ﬁblﬁkﬁﬂﬁfdﬂde
~and t he 1110:& 910105 soly 199% Lissy Pelereicbinbined Bnd hdatdd & N759€ td dive the krikdb.Aftet RIdO&ionand
wat<€r ¥ Afyclipation with §PAwarkrap gavamliltawqd ladtaans IXprandiXh 49367 GLG)I Rectystatizaion dnoimxasiyl
with it, 2S8R 'afphdpinisbed whisherpstallineXa; mipo20fo-20851Cabl et s. Each tabl et

cont ai ns G%Q%ﬁgzghd% gi]pyrrol oi soqui nol i ne conpound and is an oral dosage
[

ounit withe AR ConftilddWhth 2-arylpyrrolidine (0.10 mol) in xylenes {300 mi) and

45 heated at reflux under a Dean-Stark trap for 45 hours. The solution is evaporated in vacuo to an oil, which is
combined with PPA (20 g} and heated at 100°C with occasional stirring for one hour. The mixture is poured
into ice water (400 ml) and extracted with methylene chioride. The organic layer is washed with saturated.
NaCl, dried {(MgS0O,), and evaporated in vacuo to give the crude lactam.

50 o Example c
1,2,3,10b-Tetrahydro-6-(4-methoxypheny!)pyrrolo[2,1-alisoquinoline-5(6H)-one (6)
4-Methoxymanpelic acid (26 g, 0.133 mol) was reacted with 2-phenylpyrrolidine (21 g, 0.143 mol) to
give a brown oil, which was combined with: PPA (300 g) and heated at 100°C. Work up furnished the desired

s lactams as a nearly 3:2 mixture of dnastereomers {(6a:6b) which were separated by HPLC.

General Procedure D
The styrene oxide (0.10 mol) and 2-aryl-pyrrohdme {0.10 mol) are combined in absolute ethano! or
tetramethylene sulfone (100 mi) and the solution is refluxed for 2 to 8 hours. For ethanol, the solution is
evaporated in vacuo to an oil and, for sulfolane, it is diluted with a 5-fold volume of water. The oil is .
60  partitioned between ether and 1 N HCI (1 liter). The aqueous solution is made alkaline with 50% NaOH and
extracted with ether. The ether solution is dried (K,CO,) and evaporated in vacuo to an oil, which is
combined with polyphosphonc acid (250 g), heated at 100°C for 30 minutes and poured into 1 liter of
crushed ice. The mixture is extracted with CH,Cl, (4 x 500 ml portions). The' orgamc layer is washed once

o5 with 50% NaOH, 3 times with water, dried (K,CO,), and evaporated in vacuo to give products.

r



" Exanple 5 20 Coated Pills The pill core corArpos.ition I s conpounded from
thé/\_j Ol | ow ng | ngredl ents: 1,2,3,5,6, 10b[ err] - Hexahydr o- 6a-
phenywyrrol o[ 2,1-a]isoquinoline (Xb) Fumarate 100.0 parts Lactose

75.0 parts 25 : Corn Starch

65.0 parts Colloidal silicic amgb 013006 9 B1 2.0 parts Soluble
~starch 0 parts Magnesi um stearate

3.0 parts Tot al Example D 250.0 parts 30 The

i ngr edi dRAB85.6:400B- Bo\rq)vmn@etﬂ(%eﬂmh\bbdenvﬂpﬂm%ﬂeh@qwan'wet(ﬂéxbo %SI ti
i s corrpres’gé'af'P?TP'@“Me‘Vfﬁge F’IdP ‘M%@%fﬂsw &F% BE‘!& ‘HM%Vy é’f
c re

eral

convent Pmc %1 ‘”‘W epmy "‘ "ha Eg% ﬂ@l . mm
. of S E g htﬂngé Qmﬂ% g ta ouﬁ:@ L, Whic Qraggo ﬁs |ts
- pyr ne conp osage unit conposition WI

_effect I ve phar macol ogi c 35 act [ on Eg,a,my|de26 Syrup The syrup conpositi on

~is conpounded fromthe foll owi ng iRegtdidh eNLatams

1, 2, 3¢ 5GendrbltHredetiireHexahydr o6a- phenyl pyrrol o[ 2, 1- al i soqui nol i ne (VZ

. Fumar at e Immermmdtsla@na e@%hrx and XIV, may be reduced toformthecompounds g& ﬁ% $

A ycer oby cenpful eedustioniwiy ane- THF. The lactam (0 ol j 5 |V F (40.0 mol) 'and 'adde
e-THF (1.0 M, 0.05 mol) at 0°§ 'la\ Ih ¢ one hour and cooled to

P hydro S:é‘l 2 { ml) followed by hydrochloric acid 1? b6t % %B?eactton

: 2.0 par S stl r df ours at ambient te ﬁrﬁ“g &1 F @ﬁl fVatdr 8 &dded, and the

- 1.995. 05y QI:TEJJ" at reflux for 15 minutes. The solution is cooled in an ide BAIR, Madeadiitatindwvialrh INe

-7 50 Tawaehsarm"taa @ith GRIYRME chiofdd. The ORIt phkad if waumed hecefvathl watengnce with

i ngr edi satusaredINaL},an8 diied (BRE@).The bialutidnid eeapestddin vacuodo give the-amine.

- phenyl ) pyrrol o[ 2, 1-a] i soqui nol i ne (XXXVI 1) Hydrobrom de

1 100. @%parts 55 e 3

. CEQUI ibration
: g?l ?CipirEtagmco{lon o%Lactarrr]\s General Procedzo 20.0 parts Coll o dal

tactam (0.10 mol) is dissolved in mnﬂﬂ'bmosﬁ}aﬁp k28 nfij dHd®CO, (100 g) are added. The
~5.0 par Q&cmﬁﬁﬁétéﬁhﬁﬁﬁé(r(aérﬁmuy using an oil bath at 130°C) until e@utﬁ:riﬂﬁf it feabitkd. This usually
Tot alzs  required one to three hours of heating. Reaction proghéss iddmpuitoresi biyiremanditg alimuptsga l@dﬁm
i's admi e iniitedwaern extaétinglvwéthanashylererchioride aod mm'nuktﬁkfé Th%fe enaﬁraw 096?'
a sol ut ivith @qu ha,sh S04 trispted with weiter; ($00,al @pd rrmhtv '9" q, :g
“the r enﬁFPﬁ'i’f FPFé'"?:?Fé‘"‘&‘dYﬁ;?{ et ‘ff"l'? SPY""‘ %dt

“into Jod P % % °“‘Eé8 hoY4H & (‘fg’nt i'fdery Wi

" pyrroloi soqw e conmpound and is ane,ggn%lle dosage unlt W|th effective

phar macqlgdighg é}'QttréI'QHro-scc-phenylpyrrolo[Z 1-alisoquinoline-3(2H)-one (IXb)
: The crude mixture (93/7, GLC) of lactams 1Xa and iXb {19.5 g, 0.075 mol) was combined with 150 ml of
DMSO, 15 mi of water and K,CO, (7.5 g) according to the general procedure. At equilibrium the reaction
35 was worked up to give a mixture (11, GLC) of lactams 1Xa and 1Xb (16.0 g, 82%). The lactams were
separated using high performance liquid chromatography on a silica gel column. Lactam IXb was
recrystallized from ethyl acetate to give white crystals, m.p. 126.5—132.5°C,

: Equilibration of Amines. General Procedure

/40 The amine {0.01 mol) is dissolved in 30 mi of OMSO and 30 ml of 10 N NaOH (aqueous) and heated at
reflux under N,. When equilibrium is attained, the reaction is quickly cooled in an ice bath and treated with
water {200 ml) and methylene chioride (300 mi). The organic phase is separated, washed thrée times with
water, once with saturated NaCl, and dried (K,CO,). The solution is evaporated in vacuo to give a mlxturo of
the amines.

45 For pharmaceutical purposes, the compounds according to the presont invention are administered to
warm-blooded animals enterally or parenterally as active ingredients in customary dosage unit form
consisting essentially of an inert pharmaceutical carrier and one effective dosage unit {1—500 mg) of the
active ingredient, such as tablets, coated pills, capsules, wafers, powders, solutions, suspenslons,
emulsions, syrups and suppositories. The daily human dosage range for the treatment of depression is

50 about 10 10.2000 mg of a compound of the invention, e. g-, 200 to 500 mg, for an average human. Of course,
the exact dosage will vary according to the activity of the particular compound chosen and the weight and
need of the patient. Such a dosage may be divided into 2—4 administrations per day.

The following examples illustrate a' few pharmaceutical dosage unit compositions comprising a
compound of the present invention as an active ingredient and represent suitable modes for putting. the

55 invention into practical use. The parts are parts by weight unless otherwise specified.

60
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EP ‘0130069 Bl Exanpl e 8 Coated Pilis The pil | core conposition is
~corpoeunded fromthe follew ng ingredients:
4- (1, 2,3,5,6,10b[ err].- Hexahydropyrrol o[ 2,1 -a)-

- 1 soquli irnol i n- 6a- yl ) benzenam ne XLVII1) Hydrobrom de 100.0
- parts Lactose "EP 0130069 B1 45.0 parts Corn Starch
45.0 parts Colloidal silicic: aC|d 2.0 parts 10
~ Sol ubl e starch Exampled4 5 0 parts Magne5| um stearate

3.0 pa 5 0 parts The

i ngredi ed® tﬁ%”&@ﬂ%ﬁﬁdﬁﬁ?’%‘?“ﬂ%@c‘ﬂ"bﬂﬁ f?'f?“@@dﬁﬁq"@"’\'}s and the conposition

.15 gonpressed into 1523}‘%(}0 Blah dr685.€S Which are subsequently coated in a

conventi onal manner Wiénblp Fred InofIRbIFuhiathte S S darts| Y of a mixture

- of sugar, talcum and@marabl c Each coated pill cosstopats 75 ng of the

- pyrrol oi soqui noli ne Comsaetd and is an oral dosage wsiGpastsnposition with

- effective pharmacol o olbmtilllmcldExarrpl e 9 20 2.0 parts

[ 6a, °10ba] 6- (4-ani no ﬂEﬂ?F‘)’m& 2,3,5, 6, 10b- hexahydr opy»R¥§[ 2, 1

-al -isoquinoline 24. SrmAtRarae ¢ o corrpound 3° arts

. 1,2,3,5, 6, 10ba- hexahy%l 0- 6a- (4-ni trophenyl ) pyrrol o[ l’f‘ssoqui noline (LIV)

“in 600 Mrhe TacleliagreliiohtSis alinRkbd Withpaht of 1 ekciplents! bkd %%Wm rhfulsled Mth &€
t her%s udehition bfthe isbluble SRFCha Water] After Bryihd/6fthd gramlisls, Mremamihgixcifients atetadiriited

' about with i, rotatbe rhixiurelis aortipresied )intos10adsigCtable. Ebch table tcontainis S50 gt eff to.

. The somirolaiseakisolinsenonpeunstiandds an prahdinsagewnitwith.giisclivei Rharmagelepigactian.
crystallizes on prolonged 25 standin The nonohydr obrom de salt, prepared

[ n\gol W.Ils with 48% HBr, is recrfé‘g'gP'Plszed from met hano: to gi \ée I : ?ht
tan | ea et yl am nopheny 1

- ,2,3,5. 61%b hexahy ﬁgg)%@i@féﬁ a g".'[stgga&%@ %é‘g‘m& To 2.0 g of the

anl | i ne product of ﬁsmpen- omnaJ. qmtnon,ie(gtby:u[,ﬁfdﬁ Yoo gaeW y added 650 ng
of acetylchloride inLétase of [err] with stirring. Af2s0pait6 hours, the [err]

"~ reaftion was basifieGomiStaichl N aqueous NaOH and the ﬁﬁzqumﬁc Iayer was
“separated. The aqueo g"' dliciapsld extracted and the c d [err] solution-
was dried [err] and saéac;geto a tan solid. Recr o%:@Iization from
et hyl acetate gave t 175-178C. 35 250.0 parts

,-Exa:mpl e 11 [6a, 10ba] - 6 (4 benzoyl am nophenyl)-1

2, 3, 5, 6,Thbirgredidnciare pyrhpaiindédasIdesdribed MExampleis)shathe dorfbagitioh ist dompresséd in®
. pr oducto0ang Bilnopisovtich are $Gbsehuently deated iprar donversional areminer with ¥ thin Ghall cosisting
benzoy‘?sé?ﬂ"GW @b aj mixture ofisugsr, fatoum| ang pumcarphic.iGegh cadted pilll cortaing 40 mg,ef the
- bengoy?% cghf%ﬂqa'@w'@amm"mgdﬁ PR,OEAY dRFaas it commesition with effective Ritermasolpgic
'flltere o give a gray solid. The %’ngl was recrystallized from net hanol
“to 40 syhupe a white powder, np 261-2 Exarrple 12

- [ 6a, 10bajrhésyrdp edriydsaish i dompodndadTrom the fhiRwiryifgreduis0l o 2, 1

- -a]isoquinoline To 21.%3,8600bg-Hexabydreléa-pr oduced in Exanple 10 in 20 m of
 dryw/THFE was sl owly akhtevipdlef2,1-efisonminpline{Xb) FimBrate ;i% partander an i nert

" atnosphere. The reacfa8SueMs r uxed for 1 hour, Op#tEn jce and treated

with 6 45 m of H20 ’?' ﬁd 12N HCl . The Tﬁg%g distilled off and
the reaction refl ux 0 mnutes. The s R on was ice bath

- coased and 3N NaCH V\ﬁ&voﬁ h ‘pH was greater than 11 and then
- extracted with net hmee(d&hllml de. The organi c | ayressupmangried [err] and
. evaporated in vacuo Taalan 2,500.0 parts
Exampile 7
so0 Tablets

The tablet oomposmon is compounded from the following mgrednents
1,2,3,5,6,10bp-Hexahydro-6a-{4-nitro-
phenyl)pyrrolo[2,1-ajisoquinoiine (XXXVill)

Hydrobromide 100.0 parts
55 ' i Lactose 20.0 parts
' Corn Starch 20.0 parts
Colloidal silicic acid : 2.0parts
Solublestarch 5.0 parts
, Magnesium stearate 3.0 parts .
" 60 Total 150.0 parts

The active mgredtent is admixed with part of the excipients, and the mixture is granulated with a
solution of the'soluble starch in water. After drying of the granulate, the remaining excipients are admixed
with it, and the mixture is compressed into 100 mg tablets. Each tablet contains 50 mg of the

65 pyrroloisoquinoline compound and is an oral dosage unit with effectwe pharmacologic action.




~oil. The fumarate salt was prepared from net hanol / 2- propanol to give white
cr[i\s,t‘alllne material (1.95 g), np [err] 50

Exangle 13 [6a, 10b[er.r]]-6-(4-cyanophenyl)-

12, 3, 5, 6, 10b- hexahydr opyrrol o[ 2, 1-a] i soqui noline 35.2 g (0.107 nole) of the
brom de a mxture of 16a, 10balEPaQA3G¢060°'BE 1] -6- (4-brormpheny| ) -
1,2.3,5,6,10b- hexahydropyrrol o[ 2, 1-a] i soqui nol i ne produced via the

,'styrene oxi de route (D, 19.21 g (0. E’!_@'nﬂbﬁe) of cuprous cyanide and 1.0 g

- of tet ktr’ls phen hQ$ hlne aIIad ined in [err] m of 55
N, N- di met 9§ BU&P% “ﬂ :h PPé? E'"?ﬁ’ '®P¥action was refl uxed

- for s§18 hours, cool ed ; | ﬁd ‘f, liter of conc. amonium

hydr oxi de . and 250 n vk abro aqueous Iayer wasioexperst ed sever al
tines with ether and gab@seonbi ned et her sol ution was 46maphesl 2 tines with

-ammmoni um hydr oxi de, Xdrm&@ehwith water, 3 times witha4bOipags dried [err] and
evapgrated in vacuo t@lladalsilicigagd oduct (22.6 g, 77%. 2Ppans and [err]

‘i soners were separat ' sﬁ% arative HPLC and the 10B{€PT% isoner was
‘isolated. 60 The 10b[}Xf Fle8%l% was recrystallizegy] p§ met hanol to give

“an off-white solid, rrp3271 276C. Exa rrple 14

[ 6a. 10b%eﬂ‘q rged(ems@ewqoomamqqg hdaspr 1n Exagple \6 and thetconn tznfo rmena ginta 5| -
i sodéi 18P 'ﬁe?re high AR beﬂqs?\ W{a Roti Pldaew@a 't is 9
1 he 10@53 l e E:: LS oTe d and is ;an or rg ?90 o lon 81::9
1 M ofpeg PRINUE A °0r e coo

EP 0130 069 Bl extract ed between rretg%l 1 chI oride and saturat ed NaCI The

. 0NQaBi Ged, RIET-6-Rmifdphenlil £2,3,5,6, bt heRNiaRIpg# 6182l 10e ) isdGiRoliie 2 gl assy material .
“The gl as Sy4.7t ¢frehé hitidacompbend £2,85,6 0 héxahyai e e @aiitrophehfPip@rolol2agliaoquireling e
a and (dYrih 6DG wiefreshanhids Gbated with 2.5 oé PO}, and wanmedua dissald the encbstretedf maw A

q: PT"“PWGS @geg;;;*ﬁ#s% f;r %%utwq_as\-‘,mm@p.eﬁllppr aigd3 g) is ad talf t[lg reg
: or [er !
p er f2f u ¢ I'-%.[ %g wﬁ? II£ éﬁ ar grop%rgtlhﬁz‘{zgﬁ:w recry%aelrﬁjr
| am no, m no cyano car oxam do [err] acyl, [err] al kyIthr o,

[err] al kyl suI fonyl nitro, am no, [®déampleddokyl - or [err] al kyl -am no, or
~ hal ogeriéa,i0bal- ﬁ}dl-acgyﬂmﬁﬁfpﬁﬂﬁmﬂisw -hiekahydiopyoolo[2,1-al-isoquinoline
phar3maceut|' ? 24 ¢ pt the vojtinalproguctcaf Exariple 9i in 15 el of giry ﬁdﬁl:owas ﬂewlv addedz65°Amg of

ﬁﬁ(%m; 'n151nl 'éacbr with f‘!é’r'?i?[";%?fd ey thme \rwﬂg é'ﬁh

3 [err] g ing l@ﬁp('ﬂ k’(‘g )agp nti't atnsoh &ﬁ( ethyl .
al koxy,ac tite 1§ f.% f & ﬂ‘k Pthl 0, err y su t)[
- nitrg, amno, ky?- or [err] m no, or hal ogen 3 A corrpound
 of any lmb&afeWbahmraﬂm&tm&Jyﬁh@a%s fglh‘eézﬂya Omtrt;ta 1{ Pt RuHonddbl err]. 30

4. A conpoaiad @bf tHeniling  prodiicCHf Exarp Q)‘FQ!ryDCH;tﬁJ Wa d@hetalsmvmlot oprm
of : [ 6&erizo@blleride]ih aB mrzhfeng;lbmm)hwdnmxAhgfohsmoﬂ-&bmemtaﬂpwcﬁowmy&tqay a6 ldidjted 1
~a] i soqWith@ry etker, doglad W0NC.and filkered to give a gray solid. The solid was recrystallized from methanol to
' M"SQB’efO'H"ﬁé’}?a’H?dm 1'p¥\ | pyrrol o[ 2, 1-a] i soqui nol i ne;

| or o heny ) - Example 12 fine
et o RN

nol issem) 3 H,O and then 9 ml of 12N HCI. The THF was distilled off and the reaction refluxed an additional 10
64i- ( 4- oivunsSOPRESRibn wad o8 bith Eodloband ENXRLON WD Nadad VR ITane p1A bias Lo AR a0d
1,2.3, thed estBistediwith-ninhyidng dhioridia THelorgariid 16yey Was thjdd)(R)O0; Kind evapbratdd if Vst i®ar ne
oil. The fumarate salt was prepared from methanol/2-propanol to give white crystalline material (1.85 g),

mp 170—-172°C.

50 Example 13

[6a,10bB}-6-(4-cyanophenyl)-1,2,3,5,6,10b-hexahydropyrrolof2, 1-alisoquinoline
. 35.2 g (0.107 mole) of the bromide, a mixture of [6a,10ba)- and [6q, 10bB]-6-{(4-bromophenyl)-
1,2,3,5,6,10b-hexahydropyrrolo{2,1-alisoquinoline produced via the styrene-oxide route (D), 19.21 g {0.215
mole) of cuprous cyanide and 1.0 g of tetrakistriphenylphosphine palladium (O) were combined in 10° mi of
55 N,N-dimethylacetamide under an inert atmosphere The reaction was refluxed for 18 hours, cooled and
partitioned between 1 liter of conc. ammonium hydroxide and 250 mi of ether. The aqueous layer was
extracted several times with ether and the combined ether solution was washed 2 times with ammonium
hydroxide, 2 times with water, 3 times with brine, dried {K,CO;) and evaporated in vacuo to an oily product
{22.6 g, 77%). The a and B isomers were separated by preparatnve HPLC and the 10bf isomer was isolated.
60 The 10bB HCI salt was recrystallized from methanol to give an off-white solid, mp 271—276°C.

. Example 14
[6a,10bB]-6-(4-carboxamidophenyl)-1,2,3,5,6,10b-hexahydropyrrolof2, 1-a]|soqumolme
200 mg of the oily cyano compound produced in Example 13 as the 10ba and 10bp isomer mixture was
65 combined with 150 mg of KOH in 1 ml of t-butanol and refluxed for 30 minutes. The cooled solution was



o
9)

i,é,3,5,6,10b[err]-hexahydro-6a-(4-nitrophenyl)pyrrolo[2,1-a]isoquinoIine;
1.2,3.5.6,10b[ err] - hexahydr o- 6a- ( 3- net hoxyphenyl ) pyrrol o[ 2, 1-a] i soqui nol i ne
, 40 .

3-(1, 2, 3,5, 6, 10b[ err] - hexahydropyrrol o] 2, 1-a] i soqui nol i n-6a-yl ) phenol ;

1,2, 3, 5, 6, 10b[ err] - hexahydr o- 6a-ER, 8-1830r869>Bbhenyl ) pyrrol o 2, 1- a] i soqui no
l'i ne;

4-(2,3 ﬂeﬂg 4ngroy! ?'}'%nda drsatyrated NaChJine preani 9% 4% K:CO and
o5 2 B e e R T fieatats

6a 1®b[§r.%]6] 6- (2- chl orophenyl )-1, 2, 3,5, 6, 10b- hexahydropyrrol o[2,1
-alisoq line;, or 45 1,2,3,5,6,10b[err]

- hexahydr g- ﬁq,o(nﬁbmg}yﬂ,ggungrdp#wmma)myrroI o[ 2, 1-a] soqui noline. 5. A conpound
of Claiml, which is the free base or acid addition 'salt of

1,2,3,5,6.10b[ err]-hexahydro-6a- AR uogomet hyl ) phenyl ] pyrrol o[ 2, 1

-a] i soqui noline. 6. A conmpound of O ai : ich is the free base or acid
addition salt of [6a, 10b[err]]-6-(2-chlprophenyl)-

1.2,3,5,6, 10b- hexahydropyrrol o[ 2, 1 2] i&gqui noline. 50 7. A conpound
of Clalml which is the free base acild addition salt of 1,

2,3,'8, 6, 10b[ err] - hexahydr o- 6a- N
(4 Jqret hyl t hi ophenyl ) pyrrol o[ 2, 1-al i spedfnolli ne. 8. A corrpound of Caiml,
vvh@h)l s the free base or acid addit @nsart of 1,2,3,5,6, 10ba-

phenyl RiHerdh:Ol 2, 1-a] i soqui noline. 9. A pharnmaceutical conposition

conppi si ng,awafm&uaﬂb,oic,awn;one of clains 1 to 8 in conbination 55 with a
phar maceuRj ead Ryaradaiepéraiehtty biydrogen) C,0+CeCatkyl, ip@ifluorb(C,—E, @ikglp bydrdxy) IC,-a0) albmey,

of cl aica (E--G.) 8lkexy, G—cGrmoyisminoobenedylanhing.eyahol carbaiemida Ctﬂﬁ@aaqvhga-dﬁmlwbmn '
in a ménmik a“‘HEP"eBV' nitrgaming €o60al- endiCactd glkpleamipep "gﬁma@)ene chl or ‘?‘ﬂ

and sat ur §e! #: 3eterenmers, anshife nantpXig ahalpaceticpliyaceaptanle falte dher :
vacuo to g o Wbt Egmﬁ AT

prepar %ibV(e,JbelkBW ey _ﬁﬁ'&'ﬁd”mﬂ%ﬁhgm %' o

| somer Gyes, skt ot dit,—0,) kaﬂ-dmnd.or legépound of the general . orrru a I [err]

wher ei n: 30A compt{ted]qf amsoreyaf claipani or clpier 2, ]wmdhld.yin,th{a Gmm]ofarmB [err] are
|nde’5endeﬂ{$%° '8' rwﬂ“ﬂaisk%ffe f:hydr oxy, [err]

al koxy, ¢ _1 2 Sil “V' 1";%!’?%'“4,‘9%m0
car boxam lfpnyl n| tro,
am no, [ey 109!; c"v:»rchﬁ Fo Er'i'l 1 Bk 0L B, sﬁq&m

di assser eopa{4chigioptienq)- mmsw(ﬂoﬁa- Vdmgﬁ d[Q a.gbqaﬁ.g a@‘e aci d addi tion

salts thenzaiss, mbﬂ-hexahﬂdrolscq rehyligyerolol2)1-alisbquissline; [err] and [err]

ar e- dep eﬂ.u@a.ss Pyfrrolal2, 1-ahdohylhplnwvllbameoe-[l.e+¢ql al kyl , hydroxy,
'0:50% Mlmu'“Pb'M’ :] acyl, [err]

[ eF¥}/ al k
al kylt hi oé ﬁs 1 H 2, “'a‘l"i{‘?i or [err]
y opv ro a | lm I :
al kyl -am '?9;3. dr -(. f};oq JngHEB 1 or claim 2,
which is W.§581 lSH)'iExQ 1-a) umoh of O aim 1, which is
the free bhass, mbﬂ&bﬁh&M&LIMrlﬁliﬁrbmémwmtﬁﬁyﬂpyrrolo[2 1-a]|soqumollne.
[ 6a, 10b][ etqa}mbmsazew@m@hmmm?wbmmm [2,6-a}doguinbline; ool of 2, 1
al i gng n(‘5.|2¢3'§EG 10bB-hexahydro-6a-{4-methyithio-phenyl)pyrrolo{2,1-alisoquinoline.
5. A compound of Claim 1, which is the free base or acid addmon salt of 1,2,3,5,6,10bB-hexahydro-6a-
[(3—tnfluoromethyl)phenyllpyrrololz 1-alisoquinoline.
6. A compound of Claim 1, which is the free base or acid addition salt of [6q, 10bB]-6-(2-chlorophenyI)-
1,2,35,6 10b-hexahydropyrrolo[2 1-alisoquinoline.
50 7. A compound of Claim 1, which is the free base or acid addition salt of 1,2,3,5,6,10bB-hexahydro-6a-
{4-methylthiophenyl)pyrroio|2, 1-a]|soqumollne
8. A compound of Claim 1, which is the free base or acid addition salt of 1,2,3,5,6,10ba-
phenylpyrrolo[2,1-alisoquinoline.
9. A pharmaceutical composition comprising a compound of any one of claims 1 to 8 in combination
55 with a pharmaceutically acceptable diluent or carrier.
10.A ciompound of any one of claims 1 to 8 or a composition of claim 9 for use in treating depression in
a mammal.
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[63;(3 4- dlchlorophenyl) 1 ,2,3,5,6, 10ba- hexahydropyrrolo[z 1

a]lsQ%glnollne
. [6a, 10b[err]]-6-(4- chlorophenyl) 1, 2, 3,5, 6, 10b- hexahydropyrrol o[ 2, 1
-a] i soqui noline; 35 6a- (4- chlorophenyl) 1
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A 2,3, 5 6, 10b[ err] - hexahydr o- 6 00681yl ) pyrrol o] 2, 1- a] i soqui nol | ne;
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2, 3,5 6, 10b[ err] - hexahydr o- 6a- ( 3, 4- d|nethoxyphenyl)pyrrolo[Z 1- a]|squ|no
me; 4-(2,3,5,6, 10ba- hexahydro a] i soqui nol i n- 6a-yl ) benzenani ne;
5, 6, 10b[ err] - hexahydr o- 6a- met hyl ) phenyl ] pyrrol o[ 2, 1-a]is
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, 5,6, 10b[ err] - hexahydr o- 6a-

O OO0~

, 6, 10b- hexahydr opyrrol of 2, 1-a] i soqui

, t hi o- phenyl ) pyrrol o[ 2, 1-a] i soqui no

ne. 5. A conpound of Claimi1, efiji sjthe free base or acid addition

of 1,2,3,5,6,10b[err] -hexahydra- ca- '

t\m\érh'uor onet hyl ) phenyl ] pyrrol o[ 2, 1-a] i soqw noline. 6. A conpound of

m 1,R,vdhyelroges ot Dp-C ratigl;base or acid addition salt of

, 10b[Raren F: Sm(lﬂdﬁvhdI@ntmhﬂmge)lr ,—C, alkyl perfluoro C,—C, aikyl, hydroxy, C,—C, alkoxy,
%d? meﬂrhmmld&oci—-cs apyl, QG rikyithier of
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Z%CA dla atoxlc, maceutica acoept le acl addition salts thereof.

(4- met'hy, hé ﬂ e?nmﬁﬁﬁ Lol ei—& adoe,, L
Whi chearts (d,H€,) dlmv s Séylanin tﬁﬂﬁig Jb?% kﬁﬁ{g%ﬂ nitro, amﬁ,
phenyﬂ:apﬂﬁ.ratwlaptzwmra-pusqunﬁabmaalo&en A phar maceut i cal conposi tion
[Ipri si 3n oamewnycn!ndv ore cfrelpiran & onélaipl Ziwhichls ingh@farm of d0A. nati on 55 with a
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© al i geneijggiobp Iok'o;:a nyii0r.2, 5‘5,6.1&:-!10:(8 F%ro 0 "' s%f i:ﬁmg‘dor CI - Q Al kyl
staht; 6ad4-Ehloropibnii)-1,2/3FE10BGHhExan o} £.1-a)¥bgGRblire )

© Perf | uoN. 235,608 kqhy d&matﬂ@xyﬁhhn%&rhb!@ﬂ-a]@aqdﬁ(dﬁh.@) aI koxy,
- Cl- C&Acﬁ‘&ﬂ?ﬁ&‘o oxahydonyriole]2, Colisoguinglin-Geoplibaizdng-1.Edios Acy | |

- Ch4A ftroghnyvilp ql%ywlamn@ohr@;-czml kyl - oder
 Di §,C1- Ci]ggb% 6#&&' ﬂﬁgﬂ cﬁ” umolgﬁsu[z% ]EP‘HEQ‘WF‘?'egI i ch der

- Di ast er qGEH &b ,m,qx %‘k% &ndﬁlgnehnbaren :
. Saur eaddt(t.a.emobcsﬁéﬁmd%ﬁv'%{z ?-a]-suea. -ﬁ.a& uch in: R und
R, * unabhi8;$.610bghexahyddsa- uaaaswmeﬁuphﬁmﬁwr&ylzn dﬁe&&tkMﬁe,Cl C4a| kyl,

Hydr oxy ,[6a210bB}-G§2ichloyoph@ayt kA 2:3,5.640ehéxaRydropyirodf; 1+hlisoguinoling; orCs Acy | .

-G, "5c4A|q§}, 358 wb%exmmkﬁyﬂ&mwn -phesyliRyrelol2,1/akisonyinoline. CAA| kB/I - oder

f cid addition salt of 1,2,3,5,6,10b -hexahydro-6a-
Di ( C]1(3- 1i uoI roi w\eﬁ‘m‘p@e Perro i% 1 squ?neo ine. e

6. A compound of Clalm 1, which is the free base or acid addition salt of [6a, 10b6]-6-(2-chlorophenyl)-
1,23 5,6.10b-hexahydropyrrolo[2 1-alisoquinoline.
50 7. A compound of Claim 1, which is the free base or acid addition salt of 1;2,3,5,6,10bB-hexahydro-6a-
{4-methyithiophenyl)pyrrolo{2, 1-a]|soqumolme
- 8. A compound of Claim 1, which is the free base or acid addition salt of 1,2,3,5,6,10ba-
phenylpyrrolo[2,1-alisoquinoline.

' 9. A pharmaceutical composition compnsmg a compound of any one of claims 1 to 8 in combination

55 witha pharmaceutically acceptable diluent or carrier.

10.A t:ompound of any one of claims 1 to 8 or a composition of claim 9 for use in treating depression in
a mamma
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10bQ‘Verb| ndung vorliegt: 4. Verb| ndung- nach Anspruch 1 wel che in Form der
frei en ,Base oder des .Saureadditionssal zes von 16a, 10boJ-1.2,3,5,6,1

Ob- Hexahydr o- | Ob- et hyl - 6- phenyl pyrrol o[ 2, 1-al i sochi nolin; 160, 10boj -1
,2,3,5,6,1 Ob-Hexahydr o- 6phenyl pyrrol o(2, 1-alisochinolin; 30

(3,4-Dichlorphenyl)-1, 2, 3,5, 6, 10ba- hexahydropyrrol ol 2, 1-al i sochi noli n;
1QbPI - 6- (4-chl or phenyl )-1 EP 0 130 069 B1
3,5, 6, 10b- hexahydr opyrrol o(2, 1-al i sochi nolin; 6u-(4-Chl orphenyU-1
3, Batgntanspriches ahydr opyrr ol o 2, 1-al i sochinolin; 1,2,3,5.6,1
Fbxa pyrrolol 2,1 allsochlnolln 4( 1
3,5,18 &ﬂéﬁg aggkn8%¥wdﬁg¥koallsochlnoI|n 6a- yI)benzoI 1 ,2-diol; 35
7 pyrrolol 2,1 allsochlnolln 1
e yrrol o[ 2, 1- allsochlnolln 3-(1
ochi nol i nh-6-yl ) phenol ;

(6a-
[ 6a,

, 2.
, 2,
Gho-

, 2, rrol
1,2,3.5, 6. 10bp Hexahydro 60- ( 4-
. 2,3,5, 6, 10P- Hexahydr o- 6a- ( 3-
,2,3,5, 6, 10bP- Hexahydr opyrrol of 2, 1- a
1 2, 3,5, 6, 10bo- Hexahydr o- 6a- ( 3, 4- d reyhoxyphenyl ) pyrrol o[ 2, 1- al | sochi (@i n;
- 4- (2 3.5.6,1 Obo-hexahydropyrrol ¢ -d i sochtnolin-6c¢i-ylibenzolamn; , 40
1.2
n

'35, 6, 10bp- Hexahydr o- 60- [ ( 3- ugg-onmet hyl ) phenyl | pyrrol o[ 2, 1-al i sochi
olin; 16a.1 CbPj-6-(2-Chlorphenyl. ,3 5 6, 10b- hexahydr opyrrol ol 2, 1

-al i sochi nol i n; odor < q

1. 2, 3 \iorfa; 10bp- Hexaht ydr o- 6¢- (4- met hyl t hi o- phenyl )pyrrolol 2,1.alisochinoli n

vor Irel gt R, for WREDHBM BaG OracingnsenttiGhng 1, wel che in Form-der frelen Base

- oder ei n8g uJnau Rea.d'dbﬁéngigs Qada?rﬂathOWasserstoff C,—C4Alkyl, Perfluor C,—C,alkyl, Hydroxy,
1,\2,/3,G6—6.Alhdy, Eerbilhy-Gilalkda. Q& sAcyldrhino.r Benzéwldn)i phe‘évgh% paxanido, Co=CiAR¥ehi n

olin \Fb'r'lcp@@t"hmsr—cd\é‘vlswwr Hion§minge fr—7GrAkrin eger Pil Iamnq-gder,Halagen

frei e Saureaddl on .z

| o8 QR B8y 2a0RR00h b IRBREHEES. Helhmmmprst grrotymies Shupestations .
- n vorli egth,g,ndW,prd%dne\ca‘,MSpruch 1, welche in Formder freien Base
. oder des Rpwinadgli driabREngRy ¥6feineRtder Wasserstoff, C,—CgAlkyl, Perfluor C,—C,alkyl, Hydroxy,
-1, 2, 3,G+6,.AlgxyHEMKG eHClalicey( £4-FO{ATylbiniTiop BheOghlcylp Ci+0AlKyRhid.- 6{—+Cidtkinisulfdnyln

- vor ¥ éﬁt’o- AgninyeGhriColkikopden BHCArtsletkviaming odexidleden bedeutas: m der frei en Base
oder des3 Eégm rtaplb piaem| d% oder 2, welche in Form der 10bp-Verbindung vorliegt.

1,2,3,5 g°§$~; ﬁ@ g‘ﬁ, ﬂ;g:@ ;,gg%m;g'”dﬂﬁapm%ﬂ. sche

] Zusarmeng% ég,zyggg % er Ansprulche 1 bis

8 I mo Komdﬂtawwém&bﬁen n-1253) b&raa,@uwrs rowmﬁ armn\/erdtl nnungsmi ttel
“oder Tr | l[63e10bBRE 4-chidF, ﬁrﬂkmgs 5,6,10b-Béxakydralytrold[25palissdnnalinbi s 8 oder

Zus anme n $e44-Gigrphenyl)- memmxmdrommdﬂduhsychmlder Behandl ung von
Depr essi dﬁ;}%‘b HbBdlexahyd 'Saﬁﬁ'dé'ﬂ‘ hoxyphenllpygolg3de@disgehimcliniendi cat i ons 1.

. CO S 4 r ol 2 1-a]nsoch|nolm-60-yl)benzol-1 2-diol; A 10
et fadgs Eﬁ?ﬁ A BEC .
- 1 opr beniAie maaym: : Bhns;

_pexF| uora—zedm;dbs-mna ro%6a-(3,3-dimethiox}pRonylip oﬁﬂmvalﬁacrﬁ:om car b-al coxy en
. C. .4, acw(aaﬁsmomm&ahﬁmmbmmﬁ-amono bbeneatsrbinxan do. acyl e en CL.5,
- al ,cd‘§/I t h|16-3eﬁzﬁ mbﬂzﬁexeﬂvd (3etﬂﬂ®r0metbulmhe lpi!l’fold?ﬂradjsocamhm al coyl e an

diasters ?\% duwaéﬁ ;%%&%%ﬂw §n §‘~‘f,::j?5§ lm:@?ﬁ‘g le.g.l:ﬁzm%wsﬁnt

- accept P4 88 106p-H present ent

" i ndependgnvas 1, . F n. _trelen m T ﬁu@&lﬂitﬁoﬁ%lﬁsﬁn
. hydr oX®q, 1GHWCIG&pﬂmyﬂw1 mmuﬂ-mmwdﬁmyﬁolo[é 1-alisochimdiimeorieyt.C, . ., - acyl e en
c,. al CGZVQ'hl"dU'E’l“ﬁh Adsprat¢tchyweiche in Form der freien Base oder des S_éureaddmonssalzes von
1.2,3,5,6 1OB-Hexahydro-60-(4-methylthiophenyl)pvrrolo[2.1-.'alisochinolin vorliegt.
8. Verbindung nach Anspruch 1, welche in Form der freien Base oder des Sdureadditionssalzes von
50 1,2,3,5,6,10ba-Phenylpyrrolof2, 1-a]|sochlnolln vorliegt.

9. Pharmazeutische Zusammensetzung, umfassend eine Verbindung nach einem der Anspriiche 1 bis 8
in Kombination mit einem pharmazeutisch annehmbaren Verdiinnungsmittel oder Trager.

10. Verbindung nach einem der Anspriiche 1 bis 8 oder Zusammensetzung nach Anspruch 9 zur
Verwendung in der Behandlung von Depressionen bei einem Sauger.
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, Clqygnlno ou hal ogbne. 3. CbnposG de |l une. quelconque des revendlcatlons 1
ou 2 ui est sous la forne de 1bP. 4. Conpose de |a revendication 1, qui
. est suls la forme base libre ou sel d addition d' acides de: 16a,1
- PI-1,2,3,5,6,1
- b- hexahydr o- | Gb- n6t hyl - 6- phi nyl érrobgbﬁ%aél soqui nol 6i ne; 16a,1

Qop-1, 2, 3, 5 6, 1 Ob- hexahydr o- 6- 11 al i soqui nol ei ne; 30
16a- ( 3, % dn.‘arophlnyl) 1, 2, 3,5, 6, 10ba- hexahydr opyrrol oj 2. 1-al i soqui nol 6i n
e;
. 16a, 1QoPI - 6(&%@@@;@9&9,“&3.333 5, 6. 10b. hexahydropyrrol ol , .. -alisoqui nol 6
~ine; 6a-(4-chlorophenyl)

, 2,3, %, 6, 10bo- hexahydr opyrrol ol 2,
2,3,5,6,10bi.-hexahydro-6a-(4-

| ei ne;
yrrol o[ 2, 1-al i soqui nol 6i ne;

OOH

al i sSRqui noi' 6i n- 6a-yl ) benzbne- 1, 2-di oI(I)

, 6, 10bi - hexahydr o- 6¢z- (4- ni @& )pyrrol o[ 2, 1-al i soqui nol 6i ne; |
, 6, 1 Oop- hexahydr o- 6a- ( 3- mht hoxyfihdrlyl ) pyrrol of 2, 1- al i soqui nol 6i ne;
q,

. 5,6, 10bo hexahydr opyrrol o( 2, 1-

1, 2, 3 5, 6, 1oP- hexahydr opyrr ol 0(29~];|; oqui nol 6i ne- 6a-yl )phenol ;
55, .10bp. . hexahydr o- 6¢N- 3, 4- di n6t hoxyph6nyl ) pvrrol ol 2, 1... al i soqui nol 6

! hyd icayl

(2,35, 6n1§' A R kA e binanr iy RIGHA) Blcb}iB n 6=y RO CAQ

: \./' hydroxy, alcoxy en C,_,, carb-alcoxy en C,_,, acylamino en C,_s, benzoylamino, cyano, carboxamido, acyle

. 3, 5, 6,eb(hpi, Bleayithioen0c,64 slcéyde én CL_L sunfonyie,triityd, )apiivin gicoyde & OJ-O[@ dialcoyieseglhi-10
In

nezo amino, ou halogéne,

6i
6. OLObfY ip laurs diastisdamniyeset selsd arldition dreﬁemawymnbymawwwmﬂﬁﬁ%'qﬂ'mo
6i

i ne: 2. omposé dela revendlcatlon 1, ou:

da ro Iuo o-alco le e sl
12,35 h@aﬁQ A g %12@% s‘ﬁ'ﬁgﬁﬂ it ﬁ&%"eﬂ S04 Gk
€. -4es nylé! nitfo! 8M b 6l dFsiéoy eaenllfi} .ea |h dﬁ H%lb
- d addl tion 3dC&6bd$@$e¢6nd (ﬂmicoaq i\di&mons 1 ou 2, qui est sous la forme de 10b8
- hex ahydr 0- @aCgrfost rde fild moanmﬁtidry‘l phan;dds jha/forroé basd librecdu sebdadditivred’acides1s:
npos e 1é%10bg})- ?-%&é-ﬁdmbbmamf%w Mﬂﬁpﬂéa\ﬂmwn i'!l‘@qb‘ﬂoﬂé@% el
de la

"
' addltlon[ %3 2°'°Bﬂr*ﬂ " .

| i)

_,.--revendl cai 'ﬁﬁ%ﬁ% 233 i %{%ﬁ(ﬂ%}%@ﬁ%&m 'Ozfﬁ%' acides de la

- 1,2,3,5,6, h¥is.6, 10bB-hexahydro-60-(4-méthoxvphényl) rrolof2, 1-a]|soquinolélne
hexahydro @aa(zasmanbpchmhﬁpb@mlammmha éénﬁ-sa lyi)semapriericd-diome. 8. Conpose de
“1a regendi daﬁl‘.ﬂ.&ﬁﬂm»p-lthyd@tsal-(&nmmédvlmwmmm-hlsoamholﬁ'nq:dd| tion d' acides de

“la 1, 2, 3,5@3%% qme @%\«Mqrglg drqlmqm‘é"m Conposi ti on

“ph i341,2.3 l A

phar maceut i-go ;_,5 ¢ ue es revendi cati ons
1'% 8 en cgf i h Buenent

rier
: acceptabl e.q Al 2 ' % e q 'g,{om 1 A 8 ou une
M0 om mwﬁimwm D rarsion.

~ conposi ti onedffobBpe-(2ah 1233, Qs,nami exafydiro-pyrrolslR, 1 3fgsmulneléinepod enent de | a
'-_'depr €SSi on 14858, mammyﬂm-(mtmhmmwmuo(z 1-a)isoquinoléine.
' 5. Composé de la revendication 1, qui est la base libre ou le sel d’addition d’acides de la 1,2,3,5,6,10b8-
2 hexahydro-6a-[{3-trifluorométhyl)phényl]pyrrolo[2,1-ajisoquinoléine.
45 6. Composé de la revendication 1, qui est la base libre ou le sel d’addition d’acides de la [6a,10b]}-6-(2-
chlorophényl)-1,2,3,5,6,10b-hexahydropyrrolo[2,1-aJisoquinoléine.
7. Composé de la revendication 1, qui est la base libre ou le sel d’addition d"acides de ia 1,2,3,5,6,10bB-
hexahydro-6a-(4-méthyithiophényl)pyrrolol2,1-alisoquinoléine,
8. Composé de la revendication 1, qui est la base libre ou le sel d’addition d’acides de la 1,2,3,5,6,10ba-
so Pphénylpyrrolo{2,1-alisoquinoléine.
9. Composition pharmaceutique comprenant un composé de I'une quelconque des revendications 1 3
8 en combinaison avec un support ou diluant pharmaceutiquement acceptable.
10. Composé de I'une quelconque des revendications 1 3 8 ou une composition de la revendication 9
pour application dans le traitement de la dépression chez un mammifére.
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