- ER 0153083 B1 Description This invention‘concerns a class of novel
. 6-substituted-4-dial kyl am not et rahydr obenz[ c, d] i ndol es, whi ch have been
- discovered to be central Serotbni d therefore useful as
“anti-obesity, anti- alcoholism. ma‘?@g?mtﬁ, and anti-snoki ng agents.
- The benzi Peseriptionndol e ri ng system (1) has been known si nce 1949. For

exanpl e Unl et al d, .73
(" e 96 e o dotd .V:::*:::.":‘;;ﬁ"“f:::
85, 2095(1 e e R i SN GO
148 (1952), mamrcwpdommgvmmerhasbeqnckumsma 1949,

5-keto-1, 3,4,5-tetrahydrobenz|[c, d]i ndoI e plus the 20 'cor.respondl ng 4-ami no
~and 4-acetylam no derivatives. A us é rting material for the synthesis
n

of thege conpounds was a 1- benzoyl o4, 5- hexahydro derivative, 7! 25
- [err] 30 forned bythe Fri-edel - Crats r | osure of

1- benzoyl - 2( 3-i ndol i nyl ) pr opi-onyl c onfeld et al., J.ACS., 78,

3087 -(1956) al so prepared this conpo d ®d convert ed it, via a series of

i ntermpdi ates, to the 35 4-am no-5-k rlvatlve which was, in itself, a

key internediate in the first total synthesls of S |c aC|d In this

synt het i chgleth'ée etal, f.Am. Cnem hﬁTN-(WéQ) %b:d 54 ;’2@% o g"&"s
grafted O%% P?oélt?ﬁ nds, \g?zr:%l 2 ,Lgfte dlmdole plus the

1,2,2a g‘ﬁiﬂ?) LIHHEQ rfvati a?ting ru¥lfo d%thM@the
148 (1 6 Ws Wa€ p ab6rizoyl-1 223,3,4 5-hexahydro derivative, Il

“ () -4-di net h_yI am no-1, 3, 4, 5- tetrahydrobenz[cd] I 'ndol e. Bach and Kornfel d,
~United States Patent 4,110,339, prepared tf§e corresponding -
Mdl propyl)am no conpound. Ledele et Uni ted States patent 40
4,447, ff38 "di scl oses: 4- pi peri dyl - subg¥i ed\. H i ndol e having dopamninergic
propert ies. Certain naturally occurtdi I kal|0| ds, agrocl avine and

- el ymocl avi ne, have been converted b dy et aI J. Med. Chem, 1¥ 300
(1974) t o N-met hyl di oxychanocl avi ne, yl chanocl avine, and

chanocf"’aw ne, all 4,5-disubstit¢erec drobenz[c,d]indoles (111) [err]
. 55 wherein Xis Hor OH and [err].is [err] or H Conpounds according to Il

were Wt hfoubedsbygma fFriedeiCrafts Ohgaclosure ofnhbdnzdvl-ﬂg-nnadtnynpmgrqnqum:mdee Kornteld et a/,

Bach- Kor n-fépé (1@!553 Fl's @?ﬁdl;gwwd . and goryertesity vi %ﬁ" '&'}"‘él %E’dﬂ“b

V\'hnl ch Was ?IB hel afE fin oe %ﬁﬁﬁ%ﬁ ﬁ:égﬁjd\}m
t

orr es po nﬁl’bMd‘H[ h.mamw iamsmtéfahvdf[aﬁimealmiao@ta;bﬂ a.ﬂmoaifeu( Iuan:ad Siddes(Fateny

was used 4110533% prepaved the @rrnmmnmthmmmmmnnmmquam cﬂebbetnb[ltﬂteq Statercratent

and rekaat‘bﬁmgr‘i"ma, P%P\é‘%ﬂ 's%ehﬂ"' § H‘P ° r en Sone. ta‘liyon
the 4- ace&y é& t a ;rpgéreﬁlne. and
per . Th&.amnav. o rah CHRbaIES (L O ydro%'en ol e
erivatives havi ng activity are d| scl osed i n EP-A-148440, Whl |l e

P- A- 29581 di scl oses sone 4-al kyl am no-1 HeX -

74, 5-tetrahydro-benz-(c, d)-indol eHder | yves usef ul as 65 _
'nt| hypertensi ves, prolactin inhiitot d ?i - Par ki nson agents. 2 EP
153083 Bl Surprisingly, it has o\\( J(ee\q vered that the class ofIII
orrpoug&is shown by fornula |V Hel owfar e :EEH% L
wherein X is H or OH and R" is CHy or H. Compounds according to il were without significant prolactin "
inhibiting activity, -unlike the Bach-Kornfeld (t)-4-(di-n-propyl}amino-1 ,3,4.5etetrahydrobenz[c.dl|ndole,'
which was found to be a selective dopamine agonist as shown by its action in inhibiting dopamine uptake
in bovine striatal membrane in vitro. The corresponding 4-(dimethyl)amino derivative of Stoll et a/, {loc.
. 6o Cit.) was used only as an intermediate. The 4-aminotetrahydrobenz{c.djindoles and. related derivatives are
_ weak serotonin aﬁtagomsts with one exception, the 4-acetylamino-5-oxo derivative — see Hams and Uhle,

J. Pharm. & Exper. Therap., 128, 358 (1960).
. Some 4-amino-tetrahydrobenzindole derivatives having CNS activity are disclosed in- EP—A——148440

- while EP—A—29581 discloses some 4-alkylamino-1,3,4,5-tetrahydro-benz-(c,d)-indole derivatives useful as
65 . antihypertensives, prolactin inhibitors and antl-Parkmson agents.
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§~str ohAg central serotonin agonists, useful” as dn anti-depressant,

™ anti-obesity, . anti-al coholism senile les, dementia or
.anti-snoki ng agent. The present’ conpounds display mnimal other activity,
ugual Iy nti dopani nergi ¢ BPoPctG3 083 i ch are undesired

side-effects in hrisigy?i ha iowdRENESEDE ed A Kb clady/ & RérhStlinds SREWY biBfmula IV below are
4- am no- subst istruige Gentratssdoabnin Whanibts] usefd!, &s- dre bitbdupbsahe Rn(-chedity, dt-hlesholsm,t Senile

les, th oki e erjt isplal thepactvity,, usuall '

nt,_%g}] | an[ SII: ;]p)gg‘:% 9 o F%’:’% E!QCPQ Etr ITP %ﬁdﬂ I"F@l;%?q’gﬂalqs}b roWTt%pounds This mventlox-
[err] or [err ol SWaP r?abs e caf’]’s)t/'t"é ﬁgf k: ng]’ ne 'Erde"c‘)’? Oftﬂf)fo""u'a The
conpounds of forrrul a |V are prepared by; reacting a conpound of the
formula 25 [err] 35 wherein [err] is F, CI Br or NO2 [err] and [err] are
i ndi vi dual Iy met hyl , ethyl, n-propyl ope |1 i\wrth an oxi di zr ng agent to

[ provide the corrpounds of forrrula |V r elvsa X <psNEERCl , Br, [err], andyy
[err] and [err] are individually net thyI n- propyl or aIIyI or b)
reacting a conpound of "‘the formula 40{ vvherern [err] and [err] are -
i ndi vidual 'y ethyl, n-propyl or allyl, tR err] cyanide or an alkali
met al or al’Raline earth met al cyani de M rous iodide in

n. 1-methyl -2-pyrrolidone to provide the conmpounds of fornula |V wherein X is

8 CN and [err] sunereind’ arjd REaee indidduailychyeitogyn, etetiyl, ethyl-rEprany)or allyl, antl Xyd F, CoBr, €18, GBDIH,,

e 65 3 EP 0188geaNGior @ pharmaesautioslly-accetabiroaiithersof.t he fornula [err] wherein

€ [err] and [2&rr] Ze&ouRAvef formulsdy grepremared AY:a hydroxi de base in a [err]
al kanol to proVigeeakdHy alcompOuHadr thdForilutaf Or mul @ 1V wherein X is [err] and
Lo/rr] and [err] are individually ethyl, n-propyl or allyl; or d) reacting a

npound of the formula [err] wherein [e-s] and [err] are defined as

before, w'tzh a reduci ng agent to pr.ovidelthe compounds of formula IV 30
wherein X is [err]; or e) reacting a co un f the formula 40 - '
[err] 45 wherein [err] is For d, [erg] iy [erwrirRyl 6 [err] al koxy, hal o
[err] alkyl, or Obenzyl, and [err] ist H ol [er ] al kyl, with basic £
cl eavage orsawhen [err] is O benzyl wt c,trta{y/ ¢ hydrogenation to pr ov Y&
't he conpounds of formula |V wherein X i

SEF orICI and [err] -is hydrogen and
[err] is [err] alkyl or hydrogen; or ' |

35 wherein X% is F Cl, Br or NO,

R® and R® are individually methyl ethyl, n-propyl or aliyl, with an oxldlzmg agent to provide the
compounds of formula IV wherem X is F, Cl, Br, or NO,, and R' and R? are individually methyl, ethyl, n-
propy!l or allyl; or

b) reacting a compound of the formula

)k/\ PP

~ “® S | XX11a
| \/\/ o

H

40

50
I3 ’
‘wherein R and R"™ are individually ethyl, n-propyl or allyl, with cyprovs cyanide or an aikali metal or
alkaline earth metal cyanide and cuprous-iodide in 1-methyl-2-pyrrolidone to provide the compounds of

formula IV wherein X is CN and R! and R? are individually ethyl, n-propyl or allyl; or
55 :
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* reacting a conpound of the fornmula 5055 -

agent or by reductive anination r QY4 t conmpounds of formula IV
Wwhere Xis F, d, Br, [err] alk ?&%%@B

\%9rnula [err] where [err] is hydr
ydrogen, nethyl, ethyl or chloro
provi de the conpounds of fornul g#
i ndi vidual l y hydrogen, nethyl,

thye, With a 15 borane conplex to
44,£)iand [err] and R2 are

with appeptide coupling agent and a to provide the conpounds of

formula 1V where X |s [err] IS H, net hiyl , ethyl or n-propyl and [err] is
defi ned as before: reactin - ound of ‘the fornul a 35 40
LVb45vmwej [erl]‘,3 ﬁf W t h L q le or

d
educti RAR S et et bl et
formul a I doﬁm g e thwo, u|a et hyl n- pr opy an err
defined as before 1) optionally salifying the conpounds of fornula

| V. Conpounds of fornula [V in whi
~useful,,internediates for preparing other'conpounds comng within the scope
of formula IV. Illustrative of sq of 0s€ groups which [err] represents
are am no, nethylam no, n-propylgm et E%R propylanino di et hy, 10,
iet hyl am no and n-propylam no. 5 IThe ferm "acyl" includes gro

derived from both carboxylic and™qult Qi acids; i.e., groups of the
generaf structure [err] wherein [elr] iE CO or [err] (indicating radr cal s
derived from carboxylic or sulfon s) and [err] is [err] alkyl, [err]
cycl oal kyl, phenyl, benzyl, napht hyl and substituted phenyl wherein said

subst i t UGRESIn (Raﬂruh? afe Jé‘?in& dADBIRRY, WitlPh réddlicingRigentfto BWB@N\'B corRpdiilis of IGHNRRAYNY OF

err] 60 wherein [err] and [err] are defined as before, with an alkylatih

opyl; or h) reactingﬁﬂﬁdripounij

of the formula 20 LVa [err] 30 _ er and [err] are defined as before;

Xis N2, Br, or CN, are, in addition}

_ _ benzyl. and [err] and [err]¥
are 65 indi uiirehmidg/cqmmqftmfbryiuia n-propyl, or allyl or one of [err] and¢§
[err] may. be hydrogen; or 4 EP 0153083 Bl g) reacting a.conpound of theg:
en, nmethyl, ethyl or n-propyl and Yis§

-

ethox§° Whéreis DrigNHY er acy| - noi eties thus include benzoyl, p-tosyl, acetyl,

propi onyl , qisqattmyroyinpowéswefmi#yl sul fonyl, n-propylsul fonyl, 60 .

p-chlorobenzenesulfonyl 3, 4- nethylenedioxybenzoyl .ani soyl ,

ethoxybenzenesUIfonyI;‘Z 4-xylyl sw¥onyl, 3,4- dichlorobenzenesuifonyl,

cycl off opyl carbonyl, cycl obutyl sul§onylg cyclo&eptylcarbonyl,.cyclohexyl-
. - o

| \ . R'SC_Z", . ' _
. I-« - XIvb

ha&

- \_/ . 45 whereinX'isForCl,2"isC,—C, alkyl Cy—C,; alkoxy, halo C,—C, alkyl, or O-benzyl, and R*® is H or C,~C,
: alkyl, with basic cleavage or when 27 is O-benzyl with catalytic hydrogenation to provide the compounds of
formula IV wherein X is F or Cl and R* is hydrogen and R? is C,—~C, alkyl or hvdrogen, or
f) reacting a compound of the formuia

50 o s
| - | NN s
| ' HR’ s .
55 . /n\ / . XIvc
wherein X® and R'® are defined as before, with an alkylating agent or by reductive amination to provide the

compounds of formula IV where X is F, Ci, Br, NO,, O{C—C, alkyl), O-acyl or O-benzyl, and R® and R? are
65 individually methyl, ethyl, n-propyl, or aliyl or one of R' and R? may be hydrogen; or

v
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cagbonyl, cyclooctyl carbonyl, cycl opentyl carbonyl, [err]-naphthoyl,
[e€r] - naphthoyl, [err]-naphthylsul fonyl, and [err]- naphthoyl sul fonyl.

Si ace the O acyl ated groups of f‘orgﬂgt&%%i are chiefly useful as

i nternedi ates, or in sone instanceS"a ﬂ it will be apparent to

t hose ski |l I edg)iréactiftfe @nipolidtds tketibiuiaacy| groups than 65 those given above
can function in an equival ent manner to protect -the OH group. 5 EP
0353083 Bl Useful i-nternediates for¢Noreparing the conpounds of fornmula IV
are shows by the follow ng formul agf A cqpound of the fornula 10

[err] wherein [err] and [err] areAndivf dwal |l yg et hyl, ethyl, n-propyl or
allyl; [err] is [err], Br, d, of F, @§r anla %d addition salt thereof.LX
conmpound of the fornmula [err] 2530 greim [corr] and [err] are defined as
before, @and Z is a protecting gro nhagi d addition salt thereof. A
conpound of the formula [err] 35 40] wherflein [err] and Z are as defined as
before, or an acid addition salt t 45 Phar maceutical | y-accept abl e
acid addition salts of the conﬁounds of formula IVinclude salts derived

f riom nont ke RP isdwerasanemetbylae \éai:mpraew-faqﬁ ﬁ@tﬁgﬂﬂ"%@“ i ,;:Pﬁ%oms"e&g/}' fith 2
phosphor | o EIACYCYELE,peeds e dompQPR i Momars 1 Y . i fgre ity
phosphor ous afqrﬂ'cm gap,.}ggt;@,ofﬁ,s'f'g)ﬁ{,ja as salts derived from non-toxic
origani ¢ acids such as aliphatic nono and di carboxylic acids,
pﬁenyl-gybstituted_alkanoic acids, h xyal kanoi ¢ and hydr oxyal kandi oi ¢
acids, aromatic acids, aliphatic and laromatic sul fonic acids. Such 50
pharmaceutical |l y-acceptable salts t s\i \ude f | fate, pyrosulfate,

Bigul fate, sulfite, bisulfite, nitwate,¥phosphBife, nonohydrogenphosphﬁxg,
dﬂhydrogenphosphate, met aphosphat ed_pyrdphosphate, chloride, bronide, ¥
i odi de, “Acetate, propi onate, capryl o/ eyl ate, formate, | sobutyrate,
caprate, heptanoate, propiolate, oxalfate, {fral onate, succinate, suberate,
sebacate, funarate nal eate, mandel atk- ne-1, 4- dioate,
hexyne- 1, 6-di oate, benzoate, chl.orobenzoate, nethyl benzoate,

di ni t r oF@nmberecR’ ang & ereydrdinetbes leefor&Swited peptisls eoupting agenphricherhmonda to provide the
t er epht hal g?:eewbw frmdiaiMwhem ks CONHy BHa Bunethyhsthy! orararonvbasd B7 s Hefingd pahefares,
xyl enesul f yl propi onat e, phenyl butyrate, citrate,
| act at e, [er?igﬁ§ﬁ$ggéh%%§§§p§? g @gollate, mal at e, '

napht hal3&ne-1| - sul f onat e, napht hal ene-2-sul fonate and nesyl ate. The
conmpounds of formula IV are central s oni n agoni sts, useful as

anti-depressants. Thus, included wthego t present invention is a
phar maceutical fornulation which c I i S¥s active 60 ingredient a
compoundeof formula IV, or a pharmateutifcal | y-acceptable salt thereof, LVb

associated wth one or nore pharmac t/caktyﬂacceptabre carriers or

exci pients therefor. The forrmulation @r thg active ingredient thereof can
be used as a nethod of treating deprezsLanE obesity, al coholism snoking,
Of seni l¢ denentia | -

_ v\gherein R® is defined as before, with an R! halide or by reductive amination with a hydrogen catalyst to
:neo}ld the compounds of formula IV where X is CONH,, R? is H, methyl, ethyl or n-propyl and R’ is ‘Jefined as
ore; : _ : :
50 i) optionall_y salifying the compounds of formula IV.

Compounds of formula IV in which X is NO,, Br, or CN, are, in addition, useful intermediates for
preparing other compounds coming within the scope of formula IV. lliustrative of some of those groups
which NR'R? represents are amino, methylamino, n-propylamino, ethyl-n-nropylamino, diethylamino,
ethylamino and n-propylamino. _

55 -The term “acyl” includes groups derived from both carboxylic and sulfonic acids; i.e., groups of the
general structure R3Z' wherein Z* is CO or SO, (indicating radicals derived from carboxylic or sulfonic
acids) and R? is C,—C; alkyl, Cs—C, cycloalkyl, phenyl, benzyl, naphthyl and substituted phenyl wherein
said substituents can be 1 or 2 members of Cl, Br, F, methyi, ethyl, methoxy or ethoxy. lllustrative acyl
moisties thus include benzoyl, p-tosyl, acetyl, propionyl, isobutyryl, mesyl, ethylsulfonyl, n-propylisulfonyl,

- 60 p-chlorobenzenesulfonyl, 3,4-methylenedioxybenzoyl, anisoyl, ethoxybenzenesulfonyl, 2,4-xylylsulfonyl,
3,4-dichlorobenzenesulfonyl, cyclopropyicarbonyl, cyclobutylsulfonyl, cycloheptylcarbonyl, cyclohexyl-
carbonyl, cyciooctylcarbonyl, cyclopentylcarbonyi, a-naphthoyl, B-naphthoyl, a-naphthyisulfonyl, and B-
naphthoylsuifonyl. Since the O-acylated groups of formuila IV above are chiefly useful as intermediates, or
in some instances as prodrugs, it will be apparent to those skilled in the art that other acyl groups than

65 those given above can function in an equivalent manner to protect the OH group.




in“a warm bl ooded ani mal by adm nistering to said animal a
therapeutical ly-effective anount of a conmpound of formula IV, or a

phar maceut i cal | y-acceptabl e salt thereof. 65 Conmpounds according to §
fornula |V have an asymetric cEl?t 0153 0834BAnd t hus occur as a [err] or cgf_l

EP 0153083 os |
both the r a%fg{ﬁpntermedl tes orp aélng th% Wuﬁdesg %}@%ﬁ%’?&g@m g{,\{ﬁé’%h&ﬂnd fg,q'{m .l

t he chem cal
cappunds represented by forrrul a |V. _The individual stereoisonmers can be
prepared by resolving a racemate o® a 2, 2a-di hydro indole internediate
(XIVv, XlVa, XV, XVa, XVI, XVla fraq Reaction Schene 2 -bel ow or XXX from
Reaction 1). Then oxidi zing the p Fg’em soner to the indole and
carrying out 5 any further reacfion to btaln a desired optically i ve;
product of fornula IV. The resol®i ofprgfedure can enpl oy optically- actlve
aci ds Hich as, for exanple, L-(+)taMaric acid, (-)-dibenzoyltartaric i
acid, (+)- carrphoric acid, (+)-10- 'amghtjr/ﬁulfonlc acid, (-)-mandelic acid,
(-)-malic acid, N-acetyl-L-gluta acid, 't- BOC—DphenyI gl yci ne,
D( ) - St @hdrathi C -aci-d, L-p-tol uoyltartarlc acid.and the Ilike. Oorrpounds'
ust f&t i ve® edd Ii‘Cﬂ‘e’llllﬂladddlfy mathlyluetisyl, nhifopyl or allyl;

4-di al | yPéis M-8, Sherd; or an agid addjtioncsalt thetedf- obenz[ c, d] i ndoI e sulfate o
4- et hyl &W“&‘I’ﬁdr?&“ﬁfﬁf“&ﬁo 1,3, 4, 5- tetrahydrobenz[c dlindole tartrate
4- .
4-

di al I yl am no- 6-am no-1, 3, 4, 5- t%trahydr obenz[ c, d] i ndol e succi nate
dP®t hyl am no-6-nitro-1, 3, 4, j}trahydrobenz[c, d] i ndol e phosphat e

|
) -
) -
) -
).

TN TN NN N

( 4- met hyl - n- propyl am no- 6 am nogar bog

4, 5-tetrahydrobenz| cd] i ndol e S%Qhosphat e :
) -4- (di - n- propyl ) am no- 6- am noc rbon | -1 I‘g 5 tetrahydrobenz[c d]tffiole 2

(O-4
~bisulfate
~ () -4-dinet hyl am no- 6- am nocar bon -t etrahydrobenz[c, d]indol e '
~ hydr obrom de ! i
< ()4-diethylam no- 6 am nocar bonfl’c -t"bt rahydrobenz[c, dl i ndol e tosyl at e
(-)-4-
2
b
p

D

R A N SRR DT AR

R TR T ST

& al | yl am gm nocar bonyl - 4 5-tetrahydroben cd | ndol e nal aft e
0 )waerela% rﬁ‘ Wrefaﬁws B“B’Po’r?ﬂ 24s syprgtegting grqup A7 AP AL AAAtion 59t therset,
enzoate (- ) %/I anmno-6-fl uoro-1, 3, 4, 5- tetrahydrobenz[c, d]indole
henyl acet at e (+) 4-di net hyl am no- 6-y8hl or-1

3, 4, 534 et rahydrobenz[ c, d] i ndol e 1, 4 but yndi oate
-4-diallytamno-6-nitro-1, 3,4, 5-

r ah\geigbenz| c, dl'i ndol e sul fate 25
+) - 4- (di - n- propyl ) am no- 6- cyano- , S-tgtrahydr obenz[ c,d]i-ndol e gyfprate
) - 4- ggvi no- 6-brono-1 , 3, 4, 5- tetraN/d(c?&ey(z[c dlindole propiolate and the
# 1ike. Conpounds of formul a IV whereiln X fs,Cl, Br, CNor [err] can be
: prepared according to the foll ovd-@ i‘6h scheme. . 30
Reaction Scheng 1 [err] 50 65 7 :
o/ wherein X® and Z are as defined as before, or an acid addition salt thereof.

- 45 Phannaoeutlcally-acoeptable acid addition salts of the compounds of formula IV include salts derived
from non-toxic inorganic acids such as: hydrochloric acid, nitric acid, phosphoric acid, sulfuric acid, -
hydrobromic acid, hydriodic acid, phosphorous acid and others, as well as salts derived from non-toxic E‘ _
organic acids such as aliphatic mono and dicarboxylic acids, phenyl-substituted "alkanoic acids,
hydroxyalkanoic and hydroxyalkandioic acids, aromatic acids, aliphatic and aromatic sulfonic acids. Such

s0 pharmaceutically-acceptable salts thus include sulfate, pyrosulfate, bisuifate, sulfite, bisulfite, nitrate,
phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphosphate, pyrophosphate, chloride,
bromide, iodide, acetate, propionate, caprylate, acrylate, formate, isobutyrate, caprate, heptanoate,

propiolate, oxalate, malonate, succinate, suberate, sebacate, fumarate, maleate, mandelate, butyne-1,4- 4
dioate, hexyne-1,6-dioate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate, R
55 methoxybenzoate, phthalate, terephthalate, benzenesulfonate, toluenesulfonate, chlorobenzenesulfonate, 4
xylenesulfonate, phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, B-hydroxybutyrate,

glycollate, malate, naphthalene-1-sulfonate, naphthalene-2-sulfonate and mesylate. :
The compounds of formula IV are central serotonin’ agonists, useful as antn-depressants Thus,
. included within the present invention is a pharmaceutical formulation which comprises .as an active
" 60 ingr_edientaoompound of formula IV, or a pharmaceutically-acceptable salt thereof, associated with one or
more pharmaceutically-acceptable carriers or excipients therefor. The formulation or the active ingredient
thereof can be used as a method of treating depression, obesity, alcoholism, smoking, or senile dementia
in a warm-blooded animal by administering to said animal a therapeutically-effective amount of a
- compound of formula 1V, or a pharmaceutically-acceptable salt thereof.

65 Compounds according to formula IV have an asymmetric center at C—4 and thus occur as a (+) or di

. ()-4-dinmethyl am no-6-anmino-1 ,3,4
¢ (
(-




EP*0 53083 Bl Reaction Schenme 1 cont'd. [err] reduction XXX r EP 0 153 -
083 _1 Reaction Schene 1 cont'd. [err] 35 Also the conpounds of formla XX
can Pe reacted by the follow ng m)dlﬁi,cqy 05 gr'ow de t he compounds of
fornfil a XXV. Reaction Schene 1 cont err EP 0153083 Bl In

aeReacti on Schespemit, mixwre: h'ar'mf clug t 8 /fagRmatys “ﬁé‘!eh flividyal gigreois
or af 1y1: Togt '"r%:;rgﬂ i{f % R T
iadi Vi dual Iy bé %f fr%%é( mhzr the sep Rfel stefedisbrRér'td the Eﬁd &Frvmg out
O acyl; Z2s5i sin ﬁhﬁ r réd Xo o taﬁa Besired bticilly aativié produ ebtrhilaliveThelrysolusibiogrecedure

I n the above caleemﬁlomueanheqm acidgsucb)@a |e@amp]_e.b-éﬁ arigamg-) dlb:;\tz;)lyétalita:cagrd |(d+:
C CI )
rees o e T o A 308 TR TR g e o
(1956) ?, af@%d‘ 2a, 3, 4, 5-
hexahydr obgnz[ cod rﬁ-.nk,' brol 1Bl rasanatdmarear.ateet al . when Ris H.

The 5 ket one | S(ﬁ’) AGnetsbtHyRminoldbromo-1 34S—tetrahydrobenz[c.d]mdoletartrate
5- hyfdr oxyl [ () - Sthpiativ mo-ﬁ-a@a@-w 455&#@('& brnglbdlindble suftingtelol e (XXI1)] with

al kal t al nNgcb-nitgrdy 4 - t oy
Ieit S ygnig !ﬁg % A R LA Fo bt L ey 2 rutvel
{di-

deri; V ative ( gay yﬁmn@sta.dmb&rﬁohﬁn,s:me&awdmdnhc,a].mbeemaie Z2-Co-d,
e.g.. ethyl chl O(i()%mﬁwamrﬁﬁgmﬂbdrmnyl -1,3,4,5-tetrahydrobenz[c,d}indole hydrobromide

() - I:- et hoxycar bridi s 461%7°b\rﬂ5°b}?" '&d‘? trsPs‘t‘?‘“hexahydro-
benz[ c, d] i pdol e(:(; ) _'a'“ '“‘gg,” o}g” d"° > ﬁ,' é@, carried out
in pyridiné sol &Lﬂ% jm et',g e,;;g e':‘phg;a,}@c o Used)

contai ni ng DIVAP (ﬂ&dﬁn&mﬂhrﬁﬁé cm&rm,twsgetta rEbeﬁi[ indala s, pbutyridiete conpound

kesul ts in el i nixakdiatiylarino-Smocic, 5—tetrahydrobenz[c,d]mdole hydrochloride

1- et hoxycar bony (}g-dmasmiaminie-aming 1,84 £ linole
Epoxi dati dh of e ww's'@y{gnﬂ{wr%z%g ‘ﬂiﬁaggr%rra%menzor c acid
34 ¢

or ot her peraag e,,:ﬁ““ rearran enen e e OXIde on heating with [err]

in benzene yiel d&nﬁd%adsdoffweurdwrwmamxrecr(wcﬂér)COHRedannerpmaramqqaﬂrnototmfpllpwms

[erf] e.g. n-rgacignschemr ne, and [err] yields ()-1-et hoxycar bonyl - 4-n- 20

. propyl am 8- br ono- 1, 2, 2a, 3, 4, 5- hexReadtbomnScheme kiol e (XXVII1). This
secondary am ne can then acyl ated with [err] e.@. propionic anhydride,

and the N propionyl group educed with a redu0| ngf

35 H* \u/ \ reducinuenf
l/ > I Tnert solvent ~
\ /" N\ / /" \ /

XX XXI

Xx
AN / N\ Bre - z°cocl__o
I/ \ (/I

pyridine

\ L DMAP
N | XXTT XXIIT
. r r
55 .

-\n/_ \I _heat \/_ m-chl oro~ A,' |

perbenzoic
50 NN\

acld
XXIv v

65




agént, such as [err] in THF or NaCNBH3 in TFA to yield the 4-di-n-propyl
conpound, ()-1-ethoxycarbonyl - 3
di <n- propyl am no- brono- 1, 2, 2a, 3 ‘4, 5- hexahydr obenz[ ¢, d] i ndol e (XXX) . 4
Simlarly, the secondary am qu Bogggpted with form c anhydri de, :
acetic anhydride, or m xed anhy 'ges and then reduced to yield 25 (XXX) .
Alternatively, the secondaé!cammesw hl _),;oﬁandbe al kyI ated as with

nx\pt opyli odide in the presence of an org ase to yield formula XXX

directly. Also, t secondary am ne ( XXVI I) can be reductively alkyl at ed

to yield fornul a |1y, hydrolysi e [err] nmoiety, e.g. 4
1- et hoxycar bony|Zamge, eI ds formul aq oxr i on of ‘which wr th M2
or with NCS reagent fi bensene; de dro derl atr VRSNRXKI 1) . -
Reaction of the®%ghug- errva'mme—('wb(lla) with -
cuprous cyanide o kaI i orcal kal i ne art cyani dgagieds cupr ous i odi de.
in 1-nmethyl-pyrrol SEKWEi on yi eprly yano- 4-di - al kyl derivative

(XXXI'1'1), hydrolyshs Qf which with a hydroxide basaI(KOH), NaCH) in a [err]
al kanol yields ()-

4-di al kyl am no-6-c¢c ;.boxam do-1, 3, 4, 5- tetrahyd_r nz[c,d]indole (XXXIV). T!ge

|t he. 6- g0 conpound
FoN go provi de ok
yl) ‘err] and [err]

(XXXI'la) with sodj ﬁQ @tho&rde cuprous i og

conpounds of for E)Néﬂe [@Ldo)i 6 [err
are individually et hy ropyl—oe—akfyls T zy, oxy derivatives ar%
gngpared in siml shion. The 6- acyl oxy der S are prepared
| ogously with, or e akpVEIIcuprous acetgte pr sodi u tate and
- cuprous iodi dez® =¢dr o dgrivatives &r Tned by reacting [err]

with a de-etherifying agent, R8rfexanple by Jhydrol ysis. 40
Alternatively, the¢ 5-keto conpownds of for %re reacted with [err]
e.g. EtOCOCl, injpyridine to pryide th correspondr ngly protected

conmpound of formulfa XXl a. Subsequegf reduction with, for exanple [err], :
yi el ds the 5-hydréxy derivative of [formyla XXIb. Bronmination in TFAwth a.
base wash provideq the 6-brono de \ggt/v\ of farmula XXlc. Dehydration ¢

- provides the conp unds of formul Pr zi*tr on of the conpounds of
- formul a IV wherei OHis al&o a orrp shed by acylating a 45 conpound: .
of the formula r ith [e ormthe correspondi ng 4- secondary;’_i

" carbamate. After ré& lVlng t'he 1-pr tectlng oxe'Ps (by Zn and HOAc), the
reacti on schene proceeds anal &g descri bed for conpounds of 60
formula XXXla to XXXV to XXXVI whergin the 4-position is [err] and the
1l-position is hydrogen. The protectrng group is then renoved by catalytic .

. hydrogenation to yield the conpounds| gfgfornula IV where Xis OH and [err] -
~and [err] are both hydrogen. Subsequent al kyl ation as previously described

. provides the conmpounds of fornul o where X is OH and [err] and R2 are

) ]ﬂﬂrvrdually met hyl, ethyl, n-pr pyI or allyl, or one of [err] and [err]

. may be hydrogen. 65 The abo Jon sequence has been illustrated
= With respect to the preparatio R3RFr opyl 10 EP 0153083 Bl
hos skill eGhppdt the art that

* derivative. It will be appar en
IN/ém ne fTBr Res Profyl anine in the

substitution of nmethyl, ethyl.
.. preparation of XXVIII woul d yi eI met hyl , eteéagéntor gl Iyl am no group.
- Likewi se the thus fornmed second *ne _couI d be acyl atled (XXVII1 where

" the amine group could be nmethyl, etgyky n-

Ko
( R%R
‘:::/r"

XXXII




pyl cor allyl) with fornmic, acetic, acrylic or propionic acid and the
facyl group reduced to an al'kyl or allyl 5 group to forma conpound of
the formula [err] wherein [err] ‘ighp [ , ~Br, and [err] and [err] are
i idi vidual |y nethyl, ethyl, n- pr%lﬁg%gﬁlﬂlt will be noted that the
apove procedure provides arReaxbionoStheme lnsemwvwisically substituted C4
ertiary amnes. Alternatively, the secondary am ne ( 11 where the am ne
group could be thyl, ethyl, n-propyl or allyl) can directly al kyl ated
with [grr] n- yl #.odide or allyl brom de to yiel he, Sanme tertiary 20 -
am ne (XXXa). ¢/The Mg ch g’tﬁé?iva&ives can be prepaged Yo a R sinilar
to the preparationof the 6-br o xative-pub> chj orife islnore resistant
t o repl acenenty\ W M\a £yano radi 0'5: aza d The “Gh or o \goppbdynd i s thus not as
useful as an iniferme@ ate. _Conpounds of fornula IV whereinf X igwbzor 4,
can be prepare diWHﬁ’the follow ng reaction R me. Reaction
Schene 2 enzyl 30 [err] EP 0 153 083 Bl Reaction iJheme 2 cont'd.

[Brr] 12  EP 015306%°Bl 5 Rbydrokide Seémne 2
cpnt'd. 35 Cul [err] 50 In Reaction Scheng 2!'k&79!js defi ned
as before; [ere] 1S For C; [err] is [err] or 65[&\% and [err] are

defined as beffore. 13 - EP 0153 083 Bl According t action Schene 2,

ere [err] j \ne),ﬂQ(y, ’[‘err] is ethyl and [err] a [y'r\L are n-propyl for.
' R'°R

the . 13 , R14R'®
b \/u\/rv K k/ﬁ
N H XXXV | __ﬂ XXXIV
e, NNy |
5 hydroxide base

? o .. yd id b- \ / | _

35 Also the compounds of fdrmula XXI-can be reacted by the following modification to provide the
compounds of formula XXV.

Reaction Scheme 1 cont'd.

f {\{LI | {K{LI
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'sake -of conveni ence only, a benzyl 3-(5-nethoxy-3-indolyl)propionate or th@
like ester (V) is reduced with sodi um cyanoborohydride to the correspondi ng
2,.3-di hydro conpound. Wth the saturatlon of the 2,3 double bond, the | K
1-am no group becones sufficientgp hg Eaabl eit to be protected with g
a standard 5 am ne rotecting group sucg s-an acyl group; i.e., ZOC as af

benzoyl deri h@!ﬁoxy car b?‘W?/ This protective group is forned by
r'eact i ng the i '!‘Pf°a\ﬂ°%&|!w hal i de or anhydride; for

exanpl e, benzmygndq gr,t ;,, B’r‘r e.of pyridine, to yield VI. The
free aciad (VI>(z sOQH,G,hfl,‘ u R’ n(-}BFoSﬁ%P 14 benzoyl ester (VI) by

hydr ogenat | 0 \Q&t—&ﬂMJWWNOMaWDSUb&t&&tlwﬂ@fo&ensol vent. The noble
metal cat af ,?(55 Kb e t%mr %% Br fa'd?’@w'@n1-bq¢m&px0Th22a‘.3.e@hmwdrdbbc\t{i:,d]mdole

produced h oun d Glr'%hvyfq'\ﬁemhwy rSeppdi2i2e345i d §
- is cyed |5_=Mrowm]9)ah rﬁ?’ ; o nggff} ?fe?q' regydegto a
-(PPA). Thi %lch HI. of a]uram@aliﬁdhﬁéj al’rﬂu)haﬁiﬁéw Vel Bro t| ‘ﬁ ). y .
can al so xdrawstsr-wm rxmr Thiaeomgmind 1sathérOieadteiAith z)ﬁhole z@fc@ﬁéllé/ eyl
the acid Vggf’ X\tfnraowy'é-ﬁmgmaarhwvtones- @9d228,385-haxaapikb-S
aci d, pr5ef(g,5 dlh;  dolven % °°A""3'7!P'K‘l‘v S"a" '°¢8°“‘3(!'8Pvrqdl®5@ lutidno
y| el d the cdasourrﬂdesbma bifmifktion T £€ t' t °‘"b°"y'°"y
benzoyl -‘W@Oﬁdmn hm(gdoirblab a‘f(g troere ﬂLR;‘}f’ on
rznden manzane[ euana tt& a&o erﬁbtﬁr (RRVIE).

.15 of off
et hanol , yr% g% j20ch NGB slv)e)ds (ER1-sthdeycatyonyl-4-n- -
der i vatﬁovecwam aa, g‘ ﬁ “’:E“E x‘ﬁop' Waarﬁna@q Qyn ghen be

sat al yst (a .@bnheaBB,lidr Kmir am g ﬁ;v reg Id
1- benz oyI 'J-n'emm' -&b@n@a,zaa 314;5tnamy mdaqaalh'é'ord [ E{ Ew mﬁcar £
however, dn@saqqtrq thngd, qgw'mteh a@ntodti s@ﬂdl iy fdduced Reyit d

_doubl e oGl 't mat'vel Q]‘(’%\?" kylatgd ps with mpromliodideie tHe@rsarice
i -acid in aalkvmaﬁb yﬁlf&ﬁﬂi‘a Hirtdil ,gf s ;gl o can pe reductively -
i i S At

" Rearr angefm'ntﬂa AKX, hoesdapomf dchucb)wuhemozrtﬁ vrhiﬂ ﬂ ,ﬁjnva ive

coyields a ,I‘IC etone |sorrer|c wi th

w1 benzoyl sttty :;r&;ggﬂl dt-ali}vqule Wllabuﬂ@prp(ﬂdyaddﬂcﬁaé afkdhior
& Next, thedévative A gg gfm I'OXIﬁ. e |s Iu‘%{ & Fyano-d-di-akvired
“ and the rednuwumigo-exmmaﬁ. -ﬂM "élcd Eg tﬁak?'txre@sb#)-
i amino deri vaTt'? &dsvlowpmmus cante presaredl with Odlu

“ et h oxy75 % “%%EQQ Mbtorprovidledd mmusof(fa(h‘waamkvmv;% \ﬂ;

A S o i e b e B e B O L L R

3 d w Th?ﬁqunEH'Q"Md vaNe b iod
S arrrtrg FEt
" the pri meggntafet eemglo®y Pasiyh g proce ures "? Jad '8??3% with-g te-etheritving

al kyl afd on rnatetﬂv.ahel e:pm mrnﬂs} oamdnaaokxuaaewmhﬂfhoﬂdé' g

acet on| it rﬁ,‘ﬂ"@gg Fride the o "Glxlpmwedi:o aod afforamiziXa. Sulisslyut gsf&%&é:ﬁc' Jued,
L e e
) ture of Prlaﬁ&aoﬁldsm;l P mgoupgs 8 X¥¥i d
yi el ds4,a mmnwumﬂelftberfqmu‘:r Eg trans d 4- %‘ggq"nsoa'? ??ﬁ?% ﬁ

y acylating a
< 1,2, 2a, 3, 4, 5- hexahydr obenz[ c, d] i ndol e and the correspondi ng CI s-dl
'i__corrpound. Oxidation of this mxture wt : for exanple, NCS reagent, yields

e S s 8

© () -4-dial kyl am no- 6- net hoxy-1, 3, 4, 5-tet hydrobenz[ c,dlindole (XVIl and

i XVIla #epresent the two enantioners). mc mxture can readily be

.- converted to the salt form (XVII1 and XVI ffl a) Hgt andard procedures. 35

- The preferred procedure for preparingthedfin products of for nmulXXIW

.. wherein Xis For d and [err] and R2 ‘hydrogen consists of a

.- nodi fisation of Reaction Scheng oudd of formula XIV or XiVa is

_protected at the 4-amno group’ D %mﬁ (e.g. [err] noiety) to provide |-

a secondar a& - foI I owed by oxi dation (as before described) to provide |
Zn

i M A S R L S SR

t'he i ndol I ofidingyi-seigenda lylc)-rbamate hteer ahﬁaugdtehcpr&tamngt he E
" corr espo °ﬂvﬁ alg 'vpz nddfiagghqd @rrmhgwdssaft hen [
40 renmovEe e&uage \%d cthl en
- 4-'arfi no Wthl H)dum‘ andRA& mo ljydrdgbﬂ bs & I ¥ m mgo oﬂgél@; fibe o‘:,'ff,l‘s'

 akkylat et!re lrialv wmtenbud@Htaod m'amanﬁaré lmawrat.hﬁrmeﬂfvoduﬂlrsp rCHrWJ a
IVan,re % f L‘ 'PVHU’PVPguaI % are methyl, ethyl, n- propyl or allyl”

or - one. of [err 8°PqUenes, f'ap aeen %W'"\mmeet tp the PreRatARoT e Scddinmeopys
-been i1l ustrated vvrth reference to the preparation of a 6-methoxy

derivative, the procedure is equally ¥oplicableto the preparation of other .
[err] al kyl)oxy conpounds or




;%f 6- hal o conpound; i.e., 6-chloro, or 6-fluoro. Wien [err] and [err]
> other than n-propyl, a different synthetic route is preferably enpl oyed

' ch prepares the corrpounds og %mvp\gnere Xis d, Br, CN, [err] or
, and [err] and R2 individu PI& dFdge met hyl, ethyl, or n-proyl.
i's al t edeRvtite. it MlLLR appdiént PRIKYIA AR MANGHDItHa Subsftuﬁdhrolﬂmbmyﬂ ethyhibraally atnive for Eer r]
ald [ er r]prapylaminegn the repar‘ﬁtmeofa@(vlﬂmalbmem wethy, atinthon-allyleminpgroupt l-'l‘ﬁm%?l;
I n
{

Sl ;;%%hmm AR B o o

nld

py ydrogen, nethyl, ethyl, or chI or onet hyI
(lihrs Iatter group is hydrolyzedfr m LV-LVI); 65 [err] IS '

bis-i m dazol e carbonyl . EP 0153083 ?Corrpound LIV when [err] is
hg«dr og is selectively hydrolyze RN e COY noiety (e.g. basic

hydrol ysis such as MeOH KOH). Thef pro uct as he C-4 group a prinmar
nne. The primary amne is then ively alkylated with an al de"é’&%
brr] where [err] is H nethyl, eth vinyl to yield conpounds of
{ pdividual Iy nmethyl, ethyl or n-propyl

frrruI?Ithere[err] and R2 :

apd X ’s vile ioh r%r.a dR Ig;:(aﬂ e 3 Sty rheth B: Wi ggotw t h

bpse, Eihatk@E ,ﬁg‘d& ﬂ n da&y rbute 6‘1& mﬁtﬁ%lgﬂgiﬂﬂ% 2“ é{igft{r)rarygﬂ

apent s usef Aiterhdlwélﬁmédnaﬂy bding OO wiRFeth@ariadgroGetides niethyl) &hyisn- ﬁrum oas

[Err] Bl—lallrdytran@p pleectlf elk\rlqted \mth GHak EHsli mprapyl iqdisie or altyl lvemtde tcsudﬂrﬂnsaﬁrﬂﬁmam

actrf?n mforrruIaLtoL utr |zes si.m| hemni
e o

err

ft
X bikinscdb - yveotic iy S
chene St%%tgs@gﬁ, used to produce a - m)r ety

e 4- an noCempuupds Gfmmmaev tmad-e“h(x is Ror Dipcan\be prepsrad baamingdeme\fatowina rénﬁtlon
onventi gehemenet hods. -The [err] noiety is used as a 1-position protecting
roup since it is readily r enovBgaghien seheme 2| eavage with Zn and acetic
cid, Whl ch reactjo dqes not affect the C-4 carbanmate function present
(L1 I). TheX614 W@GWenzslacyl ated with a formic, acetic
rpr opr onr c acid i ng bi si m dazol carbonyl, to aid the acyl ati on.
her condensi ng ag y{ vth can be enpl oyed incI ude N, N - disubstituted

darbodi i m de, and bis-im dazolyl sulfone. The reductive cleavage of the N-1
protectrng group (LVI) 9 g9t affect the G4 amde. Oher N1 protecting

gr oupssswhi ch are subj ecft 4sfx reductive cl eavage can al so be used. 20 - The
erdatron step (LIl to“l is the sanme as Reaction Schene | (XXXI to
XXXI 1) . : Z°-co-C!
j pyridine

40

lr——I-CHzCHe-CO—O-benzy |

\/\@

He, Pd-on-C.
] 50 -I [—-I-cuzcua-coon ' -
55 \z81 1 o-z2 -.
60 | /r AN / \ } AN / \
I NaBH4 H‘
- \ / \ /o Peat”
® -z=—ccHL.-—I VIII z* -co-l/ Ix




Alternatively, the 6-CN derivative (LV) is hydrolyzed to the [
“4-[err]-6-carboxylic acid derivative, then alkylated with [err] halide to_l‘
yi:gld the 4-[err]-6-car boxyl ic acid derivative. The 6-carboxylic acid 2
moiety is coupled with [err] angEp ¢q83ig83 ®1p/ i ng agent (e.g. [err] DCC §--
and others) to provide the conpounds of fornmula IV where X is [err] and
[err] and [err] are individually nethyl, ethyl, n-propyl or allyl, provideg
that 25 only one of [err] or R2 is aIIyI Simlarly, the [err] derivative E
(LV) is reduced to provide the [err] derivative, which then has the 6-CN
hydrol yzed to 6-COOH. The reaction then proceeds as described in the

previ ous paragraph to yield the sane product of fornula IV. Conpounds
according to IV above have a%%‘%&@%éﬁhﬁm at G4 and occur
comonly as a 30 racgmate. However, conpounds agcording to Vil through XVi
and XVl a have an additional asymmetric center C-2a, which center is
renmoved by the oxi i veeprocedures. Thus, co und , XI'V, XlVa, XV,
XVa, XVI and XVI ag€ac /ﬁa two asymmetric c (at C-2a and C4) and
exi st as two racefi.c .pgirs fconygRrigetl y desi as ans-dl and the
cis-di racenates.: 95 oTpareeneia TV wh e‘r?r:%—dr NH2: can be
prepared according %0 the fol lasidng reaction 3 [err] 16
‘0153083 Bl I n Reagdd heme 4, [err] and, defined as before In
Reaction Schene 4, for exarrpl e, a '
1-benzoyl - 4- di al kyl am Ko- 1, 2, 2a, 3, 4,5- hexahydrobxnz[c d] i ndol e can be
nitrated to yield, ter rem)val of_ t he benzow' protecting group an 3
fdation of the ingoling to a indole, conpougds agcording to IV in which X§

s [err]. This 6-pftho de\jvgtive is a partiZUNar¥yN\useful 5 internediate
g

te
I’la:[ e

in that the nitrg groyp caif beys u,gdtoaGa no I i on and thus
: produces conpoun m e | nehi X»# NH2. .The 6-nitro
- conpound can be pr anal ogously by nitr g e 5-hdyroxy derivative g -
S (XXI'1) . Howeversg 4: oiko conpound (XXl _@r-64unsubst itrgred- XXVI'1) can al sof. -
“be nitrated at“C®8 17 desired. This inveidti rther illustrated by thek:

= follow ng specific exaipl es of the preparation starting 10 material s,
© internedi ates, and final products. In the exapplgs and application sone r
- terms are defined as follows: HOAC etRagep®iid brine = an

¢ aqueous, saturated NgC solution 15 1 -o= 1
- _di cycl ohexyl €ar bodi i i de DIVAP = 4- {‘N N- d] net hyl am no) pyri di ne DVF L
di et hyl f or mam de = di rret hyI sul f g% de tC]—I = et hanol 20 §
= Et OQAc = et hyl ace di etgfiy HRNKG2 = hi gh
perfor mance |iqui dy.chr }:r aphy [err] T b s | dazole carbonyl = 1,1

;' -carbonyl -diimnmda /\/
. o - ifi-—-—l - 2= “H

XIVa
'trans-dl ' - ' eis-dl-
| rR*cHO
NaCNBHs
CHaCN

4 HOAc

12




= nmet hanol 25 NCS = N-chl orosucci ni'm de NCS

3l = NCS, dinethylsulfide and triethylam ne PPA =
p;,yphosphorl c acid TFA = triflugroacetic acid THF =
t g r ahydr of uran 30 TLc EP 0153088 Bi ayer chromat ography. Ratios
ar'_'e' by vol ume when the substance is a liquid and by wei ght when the
substance is a solid. Tenperatures are in [err]. 35

| e- A Preparation of ()-4-Di-n-propyl am' no 6- brono- 1

, 4, 2a, 3,54, 5- hexahydr obenz[ ¢, d] gRde%t fon Qe aining 5.0 g of
5- oxo 1,2, 2a, 3, 4, 5- hexahydr obe ~of et hanol was
trgeat ed wnth 1. 63 gkodl um bor ohydr| de i h/fortl ons. The resulting
mixture was stirred f abgut four hours afte htlrrethe bul k of the
etthanol ,yas . renmoveddA n <NRirf esul tin & n up in 40
w§t er, and the aqudous 1 e acidified wi WlhydIoc ic acid. The

ueous sol ution , and the filt at regeted with dilute aqueous
di um hydr oxi de. -~g- Hy oxy122a345- d]indole forned in the

s ingoluble in the basi dlum arid precipitated. The

pove re5act| on
ected, washed with then dried.. Four and

a

pieci pitate was col

s¢venty-two hundr edt hsxgram; of [efIyt- 5- HydroxyXVa

1§ 2, 2a,3, 4, 5- hexahydro-benz[c,d] i ndal e (93% yield) were obtained. The

mhterial was one spot by TLC, 45 p® = 205C. Analysis Cal cul ated: C,

7b. 83; ﬁ 6.94; N, 8.04 Found: C, 7’5. 75; H 7.16; N, 7.89 A

S -5- hydroxy-1, 2, 2a, 3, 4}\hexahydr obenz[c,d]indole in
f

ol ution of 35 g of (
00 m of cold gl aci
i ssol ved in 100 mZof ¢atic acid e b ge 50 col or had
en di%¥charged, t-tr‘Ie acgtic ?‘3 was rermv din vacuI) & resi due,
onprising a m xtu / :

- hydr oxy-1, 2, 2a, 3, 4,%- hedahydr obenz[ c, d] i ndd¢’e and t he corresponding

, 8-di brono derivatipy cl,|,l uted with wategl and{f he aqueous ni xture made
asi ¢ wWi°t h 5M aqueous sodi um hydroxilde. The hexahydrob¥WXac, d] i ndol es,

eing insoluble in badt/l preci pi t at gdncsindagdr® preci pitate was col |l ected.
ecrystal lization of the precipitateg bramnsemnband xyiieldled gbout 3 g of the
dl brono derivative plyis about 55 12.% g of t he® monobr ono derivative and a
gonsi dessabl e quantity of a-crystal fraction ich was a 1:1 m xture of
starting material a \(ro rono derivative. '

, 24, 94MR"R- hexahyd ry(f\d]lndol e thus forned

th conpositi on.l wengy- f r+nNR1@%one tenth gr ans

- /derivativé wer @, obthi ned by recrystall'i zati on of
various fractions. THe prfduct as obtai ned ‘I'\_20nt ai ned a smal | amount
of the di'bronmo inpu 0 A,reaction mixturg@ was prepared by

di ssolving 27.43 g ofxviIS Hydr oxy- 6- br ono- , 3,4, 5-

Mhekahydgobenzl ¢, dl i ndole in 100 q pyri di ngvmt hen addi ng in dropw se
fashion 25 ml of et hyl chl or of ot E&lnd 20 m nute period. About 0.5 g of

ic acid was treat Wi 22 g of brom ne

rtelted at about [e r]
(47%y|4el d) of the

4 (N, N) - di et hyl am no) pyri di ne ( wer'e added, and the resul ti ng ,
Feaction nmixture stigred at roomterrperature fq,r about four hours. The
reactlggl m xture wa then quenched by pourin nto 1 Ilter of an 4 ce-water
m xture. An oil whi. ated crystalllzed a i mredi ately. The
crystals were coI ct ad thoroughl .._ 1'Qaé dried ester
am de 17
55 amon / \ / an,on-
H
XVIII XVIIIa

60
In Reaction Scheme 2,
22 is defined as before;
X'isForCl;
R‘ is H, CH3 or CQHs;

65 R! and R? are defined as before.
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EP 0153083 Bl was a fai ntly pink solid nelting above [err] with =
deconposition; yield = 40.48 ¢ (94% Anal ysi s indicated that sone i &8
6,-8- di brono corrpound contl nued a ﬁé Forty and one tenth gra

of ()-1-ethoxycarbonyl -5-et hoxyc ~6-0rono-1, 2, 2a, 3, 4, 5- 3
hexahydrobeﬁi‘f@' ngjte ﬁm-@ Sgberee gg_glelxzsdnetmﬁ.@tmemvfafwmémid R*@re rgprapgl foan i at §
Ler r un%mtm n§e f’ﬁ}m 8‘0"\{5_?%‘%?3 ngif"g%g P%@&:‘;ﬁ@d&’hﬁgmﬂ@ﬁggﬂ; ..
gaf i :
resi dues ahﬁ’t@&ﬂotbtﬁnﬁ ﬁofuﬁ) udR B€an a léeﬁ CIH3 i ecged Wlh R?{]q%{do ver
silica. @tmetmmjgrbws farowad b r ctmmsh 3aihyaird ¢dﬁg:oﬁiai\ﬁifﬂ acVHi’aﬁUel’di’GﬁhWﬁ&ﬁf er ont
fraction x{f'%zl?o % Iyrtde epqqgenmf Ay r@dg(y{eld.w ZThe free acid (VII) is then prepared from £

et hoxycar T frr.,za R ngera '““M@:.;::f s
recr ys;toal A ﬁaan@ T o
pr edom nm yhia @eegért istapaytico! ﬂi/ébgveaﬁng:yblﬁiﬁb nﬂgnc@ |t$:€ eWeQ gf fﬁl
hexane alcysljzationseadtign. ﬂlt@'ﬁ%velmhmld@hlolﬁd;rcau bnmmreedms&yarzédungrelﬁ&tsafcb aLe\?J e

conpound Tﬁérl”f%“ba\t 'E'z nzoy X@F .6.S¢C28 307 41966) — '@wemhea&s'rdel bemmndme
i_sod:um
s

4. 55 )?f ofggo o 12, ,34 z x ]m je. Regligction The

unsat ur abﬁ,eheao m\’fﬁ: b%ﬁéﬁ% mI uch a't?‘igmy scL. ﬁoﬁigm nsllyit

sol uti On(natbluanesulgmbf acid for example) in"an inert solvent to vyield 1-benzoyl-6-methoxy-1,2,2a,3-
1- et hoxy?ﬁ! ?"FM&‘-@FW& Pifepably3haweier camacid diperchiaigectbsinnisl oded as the aGdcardlysof 1
e

chl orof o e at"'?giiﬁe Y“rj;g‘% g&ﬁ:?pr;; m}wetbemw@adwangﬁ g ;Eg\;ns 0
85% of* i rre
n e ge‘f %egigc%\ SRRxAVECr e

at about b&fﬁkﬂ]snd‘olar(xmne hour and was th
' rm ht mthedudtommm ddrivative Waithis iSdhkesic kaurequsis\f&h;d Whd fhe tesDitinglbh@ae!'S
sodi u Mﬂfb Ra@amelﬁealomf'depqumwf soide denvmvsu tr&nstdisan gsaxll-M-bevizoy-4-Bmido-6-

aqueotfg mﬁﬁ% reacti nﬁiﬁﬁ Qﬂhvulr H‘F ﬂ'Pt@mbd" irreiras

dried, a R §aéi5'for E‘b esir Nuctt 5"‘"{h an"‘*?sfﬁ’ s 2
recryst aRmDeaiLdEdim éya dﬂokﬂhwdbm&utﬁﬁ % Yich WhiEnto &ua tidacid hfdbeen

-~ materi al attslgd anelvbchqm ingietridal dj-6/lagnisen (Kvhand Deve). Treatm@ntr off tHeOﬁlﬁbre)Uf Hesk distdI Gh®PS)

= 98%’°A§ﬁ ja'@q)m bgtﬂ?enue@s asiv'ewsa mixtute @wrvang BN &ty by

C, 51.83,; o h Qieg%téldﬁand ou ‘a_ ann of this mixture
1-et hoxyp@nb "?ﬂg %%}X 'S’ Iﬁeﬂ le, oc
obt ai nedfoas (xuubana xvnlaElQ' stdnd&t p wae was aa:de 0 %ﬁraeb uzdfiggl% :
sol ut |30n of" hg prgfersed grpwgumwlpd!eanm twmmman&s bidormateaV where;h XtigRlorioesrid Rlahed - by

“distill | rogen qop B‘& eqﬂora%em@) mm#eﬁomwe\rxwa

benzF -4-oxo- -

ed a the

ni t r ogeng, gm g to PFRY! dcﬁefq"ﬂ ebeen -
. conpl et etflen a@ed ﬁaﬁﬁﬂ e ctm'e‘é dﬂlﬁﬂg %ﬁs&&ﬁut lergin%ﬂ?e gﬁ andy
the dee a!nmetbdsbalanu icleavapd slgegincih bdetiv\sit,as . pﬂﬂﬂe tHearanmind ﬁhabﬁrbdlﬁi h&s UW on i

was dri 'c’fh cag thepdn elkylated veepnyentionaf methedsito obtainithe oﬁeepm&&ts@ﬂ @,rmula v
- conpri SI ? individually are methyl, ethyl, n-propyl or allyl or one of R! and R? may be hydrogen.

\T;hoxyca«rehmv SRR SR i e st AT A e LA T et

t hes abmloroe:aﬁdma;n,e %Hoﬁl’éffstf rom a toluene/ exane SO
m xture. FWhen 8h a‘!ct lRﬁ aft gn tharho-pebpy 04 &sergmamith(tnz k8oty isqdrétrally emphgddadidhne
“product ‘?ﬁf’fﬂs %f ‘§Q ‘U’fea? Xis@! BngY (SQNHB ohiH.cand & and:R® BdivisiualB Are H,
are

- 4.35 N, Oéz b is alternate route algs preparesccomppungs oicformyla 1Y witgre By
24. 80535 A react ToR m Xt ur 'é““\ﬁé%““’ s Sh‘331"‘r'"e'8,t S '°w"if1f°§"%'¥s° éme.’

1- et hoxycar.bonyl - 4- oxo- 6 brono- 1, 2, 2a 3,4, 5- hexahydrobenz[c d] i ndol e, 28.3§
g of n-propylanmne, 4.9 m of gIaC|aI acetic acid and 300 m of
acetonitrile. The reaction mixture was stirred under a nitrogen atnosphere i
for aout one hour. 3A 3x [err] nolecul ar sieves were added to absorb

- water. Next, 5.6 g of sodi um cyanoborohydri de were added fol | owed by 14 m
of glacial acetic acid. This new reaction m xture was stirred for an
-addi tional two hours at which tine 7 m 40 of glacial acetic acid were
added,, The reaction mxture was stirred for another two hours, and another ¢
7 m of gl acial acetic acid added. Finally, the supernate was decanted fronj
the nol ecul ar sieves, and the bul k of _ .

65
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“volatile constituents were renoved in vacua. The residual solution was t
pofred into cold 2N aqueous sodi um hydroxi de. The al kaline m xture was i
expracted with net hyl ene dlchlorﬁe d&ﬁﬁ Hgt ¥Iene di chl ori de extract was
hed with 0.5N aqueous sodi um dP 0 then with brine. The sol vent
5 45 renmoved in vacuo. The resulting residue was dissolved in 1 N agueous
hydrochlorlc acid to which nethaﬁ&EEEgBBhﬁﬁhsmﬂdid This acidic solution
washed with ether, angk the ether wash dlscar led.” The acidic sol ution

t he® made basic mnth N aqueous hydr oxi de, d the now i nsol ubl e
()_l-ethoxycarbonyl- \> \\
n-;pr opyl am no- 6- br ono- ¥ 2, 5 hﬁ%ﬂhydrob [ 6/| pﬁfforned in the
above reaction separatgd an exiHoAct ed n ne her e di c orlde The
met hyl eme di chl oride ex aéﬁ\mﬁé ep¥aCNBHad NS0/ solvé nmoved

tHerefromto yield 16.7 ¢ of *n orange oi | mhlc mas Psed |ﬁtﬂhe next step
wiit hout f urt he€ClaSaCH4G-C abovel socHsee was_di ssol ved in 50
mi of acetonitrile, 3 m of n- propyl iodide and 2 m of I
difi sopr@pyl et hyl ami ne. THs sol utiYon was al |l one@rto remakn in the dark for
aljout three weeks. At thisg poient ice time, the sglveny wagyrenoved under

re¢duced pressure, and tife 'x;ute parZi N orfed b tween 55 ether and

or | er Vs sdpiriated, and the

[ Wi jeh ether. The et her

_ d wwth brine and then
ried. The etEﬁ&: ved in vacuo to yield res{ due. Xyl ene was added

o’ the residue an y evaporation to r ny,rcgMai ni ng

dj i sopr,epyl et hyl ami ne. TheLEﬁpurlfled residue slowy crystallized. The

}ystals wer e di ssol vemhoen 20 ml of met hyl ene dichltoride and 1 60 m of -
cetic anhydride was Rasgeat 0. After about an hour, the volatile -
nstituents were r ved in vacuo and the resulting resi due dissol ved in

et hyl ene di chl ori def” The net hyl ene dichloride solution was stirred with
'ueougosaturated sl arbonate to renpbve any excess acetic anhydri de.

he net hyl ene dic g?as separated, and the nethyl ene dichloride
rfenoved by evaporation}] Thejr 8|due waendi ssolved in a mixture of dilute
ydrochl ori-c acid Egi t hanolr. TheN-rmswftpyﬂgalﬂmd? sol uti on was washed 65

i th effher and the her s discarded. The acidic |layer was then nade

}asi c with 5N aque j um 18 - EP 0153 083 Bl hydroxide and the now

itnsol ubl e base whi ch arated was extracted into nethyl ene dichloride.
tvaporation of the 561 ent gave a noist crystalline residue. The residue

Eas tréated with h and t he hexane sol utionggeparated from
exane-i nsol ubl e brEmn oil by decantation. The h xane was evaporated in
ant

vacuo, and the re
‘acetate as the el

onatographed over 25 i C usi ng et hyl
Fra ns 5 potola| glnlng S|r erlal wer e.
\Eénblnad and the solv n in acu white, crystalline

fesi due was trans a fllter paper using gfd\l ooctane A tota

yield of 2.39 g of _ - {
et hoxycar bonyl - 4-d pyl am no- 6- brono-1, 2, 2 - hexahydrobenz[c,dlin
dol e was obt ai ned innvmo crops. mp. = [eLr Analyﬁwf Cal cul at ed:, C, 58. 68;

H 7.14; N, 6.84; Br, 19.52 10 Found:
6.59; Br, 18.74 A ;.Wevggsg a.solutio
amine( )-1- ethoxytﬁ&Wﬁn&ﬁTﬁrn—bropyl

Am no- g brono- 1, 2, 2a, 3, 4, 5- hexahydr obe
cool ed to about [err] Sixteen m of pro

Then solution was allowed to remain at a
bul k of the pyridine solvent was renoved

C, 58.98; H, 6.88; N,
5\7 g of the c#ude secondary
Bn® .
[ cdlli ndolfe in 80 m of pyridi ne was -
s\a ydride were added sl owy.
I ent¥t enperature overnight. The
vacuum and the residual

60 : o LVII _

“In Reaction Scheme 3, R® is hydrogen methyl, ethyl or n-propyl; R® is methy!, ethyl or n-propyl

Yis hydrogen. methyl, ethyl, or chloromethyl (this latter group is hydrolyzed from LV—LVI);
65 Im.CO is bis-imidazole carbonyl.
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15 solution was stirred with an excess of aqueous sodi um carbonate for
several 'hours to renpve any unreacted propionic anhydride and any :
by, product propi onic acid. The €o was extracted with nethyl &
di chl ori de, and the nethyl ene d%l%i§§$@ﬁ€ct separated and washed wi tf
0.5M a(r:}1 ueGuspand Lwrwﬂezaf emvdfegenicxhdaﬁnhalydivumlvzeu ta cirabvarhel COWY inmaety {Blgebasicgany
sol utio MHQS'EFIF%GSMQQ

{KQH). Son pradyct has wwm 4'?!"%/3';&‘!1@!"!: w'n isg |
wopcous SEL RPN S R e R Lt S |
added sover Tﬁi) e ther B¢ th (¥ SdMandl o idrd at
about [arhrbbxanﬁ&d(evmt he addi tion had been corrpl eted, the cool i ng bath was
renmoved, aﬁeﬂuplheaceet;olsefmn mrwerungaLmaUeqe bqrameggmmex t% a-pmseBHseﬂCPhb%ut :
1.5 hourd Vﬁg’@" Bivert sueh ag erri %m of
FROMERRALLC S ) .;zm %r rsagimn"ra%e%c o fifpecin™ ¢
over ni ghimeéikty 0P RA). trm% dﬁp is riv wV%?léanentlonal .
Addi t i omadthaue.t Trantly ednamrd :saq_;ad ras ramqmadn lp;omtinwgrbai siote. it Tsheeadily :
resul t i rfng‘GQ MM“@WV% with Zn g adq'!tfcycid «Pnéch seapiongpeschot étsptdmpec-vmrbamate
parti | W*}h T RELN Pl Sl 4 RSl BrBhf (A0l it 14¢
met hanolb, gzoﬁgl,g, @ k\g %) l‘l&%ﬁ ﬂs' wag
col I ect eﬁiﬁb&m&éd Jarbaa.rnama arldis-ini aTzéle@lfdgggmn'a de basi % rh addl tiron of
aqueous sotheurdusthacizavage otihelN-+h progdetial drowe (W) doasmet afﬁectrtmn-edammé ImtheeNh-yI eng
di chl or ipfriscting,gr °'¢R§WE°“@!WPJG¢A%:9F1W"¥WW arehquseqh | or i de extract and t H

#tod LRGX e
e A Bt ﬁmiéim et

CSuf fi ci eddplelMithaNmg onika fRpiteldbggidgent (€lg | p:ormcmnalofhe &sbfovraendlcbmmds& e :
al kal i néormlbathb,erwxss QONl'rzaud R'aindRt dre individpally Tiethyk ether n-probyl acallvawdcd thatrn |

ext r &t oY, '";;'iﬂ Eé‘ acrvd nt aj § {ﬁ bf z%(:: idic E
t t t -
\(/a\nxt ha(r:retp @gd L%%g mﬁ%}sﬁg" fi’&g e>§< ractbs vveregco%fngd%.

- Upon ev apoc:anpoonuscai:ootdm o atRwnd havé b bingie Bsyarintbtrici oﬁmyran Caand bddi edinualygs ans Of
cr udesos gcAmate. mwmomow mmg\&e Vi tybugh X\ @nd XVie hwlmdddwamssmmemed i nf

~ethyl a C2nanich pstRsfsaain eﬂf"am*atwpf | Thuse M Xehg t h
- desi red?ﬁgeégﬁt@ 12 g é‘@‘{'ﬁ’glt,g “é,qﬁihi gs cﬁ%\?% ’i'ﬁll@? 8‘f° BT HPYEcuo. |
- Recryst al | tgnioufds oPfo 4 fnt ' 3
() - 1-s8t hehomear bony! - rrhil dfwrﬁg}ré CI;I Bd yn£‘@o§b9 595%55&%8&?&?% tgﬁ\\é?'ollowmg reaction
amn06brom)122a345hex i4rdol e nelting [err] yield = }
. 14.8 g. (94% . A solution of 1 g of the above tertiary anmine in 10 nl of 6N
- hydrochloric acid was heated to reflux 40 tenp ture under nitrogen :
© overnbght TLC i ndk tedet hat only a trace of ar;n\g mat eri al remai ned anqﬁ-

that the chief p —NR'R®
6bomo122a345-ie‘%ah

droban[c d] i ndol e. The
di upPhydr oxi de, and the

~()-4-di-n-propylpamn
aci di ¢ sol ution S i nto diezbod € _aque :
sulging al kal i ne extract@dosw Th neth W Chl orPESUSse et hyl eng
di chl ori de egdu eparated and thg A8R3LK ext ract\Mashed wit h ]
Evaporation of the solvent yielded a viscous oil

brine and then drie
n 45 cooling. Recrystall ion of the precipitate
.683 (83%yield) of ()- 4% propyl -
: Br

fromg,sooctane gave
am no- 6- br ono- 1, 2,
Anal ysi s Cal cul at¢d:
- C, 60.71; H, 7.57 N
~starting material)
Exanple B Preparati
- ()4-Di -n-propyl am
gram of

()-1- benzoyl - 4- di - n- r’)‘%‘gpyl am
- UnitéB States Patent 4,410,

whi ch crystallized

hexahydrobenz[ cd] I-ndol |l &i ng at about [err]
p ‘"R, 7.47: N, W
.30} Br, 23. 78Arun on Iar er

& a3 88% yHnded of the deshgeg

n of or NCS Reagent
tro- 1yde 22, 3, 4, 5- hexahy

figand:
cale (14.8 g of
l'ysis product. 50 {

[ cd] i ndol e One- hal f

a, 3,4, 5- h hfgfjiﬁ}enz[c d]indole from}p
R?l 4pdueing5 i of 18M sulfuric ¢
acid was prepared in the col the resul t‘?ﬂ?g"’sol ution kept at ice S
bat h tenperature. Seven hund of 90% nitric acid were added theretof

_in dropwi se fashion via a pipelte. JThe solution was stirred in thecold for E
- aboutf®one hour and then poure i ¥eIV The acidic mixture was neutralized}-
- by the careful addition of solid sodiumcarbonate. [err]-
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i*gBenzoyI 4-di - n-propyl am no-6-nitro-1, 2, 2a, 3, 4, 5- hexahydr obenz[ c, d] i ndol e
#rmed in the above reaction, belng |nsoluble in the al kaline |ayer,
$eparated and was extracted into n1ethy|ene di chl ori de. The 60 mnethyl ene
¢ chloride |ayer was separat edgpWg sﬁgp gqvater and then dried. The

4ol vent mas renoved i n vacua and t crude re5|due chr omat ogr aphed over

£l ori sil [e “'ﬂ% %"“‘F 1Fhéﬂéh ‘Bﬂf’ ined eas 5 fethyl
ot ae Lo S o Ay jgiﬁ%é' ot
at er i alindéR| 6o .d|6€>(ls gln

Vi SCOUS intgrchedite mmaatghnm @rn&Scag b Gatiucéd yo eG-dr)unoT;hetmheudd thiub pmﬁmeuekmboumdshout
further aﬁﬂ?f‘#'ﬁﬁ‘é&(?hﬂ'ﬁ@lmxﬂhyﬂ nT vvas in agreement vmth t he proposed '

$truct urI-B I\"igr,tzlet?-oxo ou% éslued- Ifcan a P ?ﬁfﬂ ( '

SN hydr OCHHG o bk &5 U lbida ﬂcena.ﬁﬁé?oé Zi% ,ﬁi‘?‘?ﬁﬁng |

1 errperramemaun fmeﬁ.af&slarnegesn prIdUBS: [ es ARP4Pplidatibn Wtsrms/ﬁe ddfihéd 480

(LC i ndifdlleveed no nore starting materi aI remai ned. The reaction was quenched
M th col d 5N _agueous sodium, hydrOX| de. The free base was extracted with

et hyl ene di ﬁﬁrl de. S8 Al bl qride extract was washed with

bri ne,o and n dri egd,fmoﬁ ,hj}é iﬁ s‘fy one nobile spot. The sol vent was
F enoved, and OMA® resi €ugN lkummmmqp}ﬁeadeover Florisil[err] using ethyl

acet at e as t @MFel uant = dimethytforolamideont ai ni ng t he desired product were

r;ol | ect ed,; t%%?ol venfd\"ﬁh;!l?ﬁ'&"t"ﬁer efromand the residue recrystallized

rom psooct a [err] zdm

ropyl am no- @emgt t r 0- 1= g; o%ea 5- hexahydr obenz[ c, dl i ndol e t hus prepared
ef t ed at [ eHPLC.wei gh# high Qerdddriarge liquidehrothatdbgidphy 10 Anal ysi s Cal.cul at ed:
C, 67.30; H, B:91; N = E@-I'Bisaﬁomonvl-ﬂ-carbonvl diimidgzplel7; H, 8.21; N, 13.71

Exanple | Pr atlo hanol
()-4-Di-n- prmlrgg&,&o %ﬁﬁxﬁﬁ%&"&hgagﬁéahydrobe,nz['_‘cd] | ndol e 15 A
m xture cont ®Ai Ng 5. 0pyr hexahydrobenz[c, d]indole in
100 m of etféMol was= trifleabamticdcidh 1. 63 g of sodi um borohydri de in
portlons ThdHFesul tin trebydrafyren was stirred for about four hours after

whi ch®™ i me t HECbul k oF tinlaveschrametesaply- r enoved i n.vacuo. The resulting
fresi due Wogatibd B by YBiul whah Ble: su@smcé 2% Iﬁf“%ﬂ&'ﬁ WhightWtten A Sbdrbrice IS\M {dia3M
hydr ochirempetattres gre if e aqueous sol utlon was Ytered and the filtrate
treated WI th dilute aqueous sodi um h I‘OXI de

()-5- "ﬁy enz[cd | fo me above reactlon
-was |ns S
col | ect gt ﬁ"}ﬂﬁg E‘Jrolﬁﬂﬁhé 6&1:%}5;% E 5“% f4 gﬁ’ﬁ:ﬁ:ﬁ%

hundredhhﬁ'sgieﬁmlcﬁ)gmé%eﬁul yidlieathanol lvag redivvell id vdeud) & rn@ nm wedtakedap i (93%
- yi el d40 wmeoaoﬁ)thaamdus nT nerenadlﬁod vath %ydmﬂéorspod qhieqds splutipn was flltEe, and :
- Anal ysi -Sjérdroxy- 5—benz[c,d]mdole C,

7 5 7 5: the i s| m an preclpltate ¢ p_r’_eelpltate was
£t G % b Pt g o Ty

- gl acw&l e &t OG°CaCId vvas treated vmth 22 of brom ne dissolved in 100 m of
..gl aci al ac q'\@'s&?eﬁc'dateﬁf 1Ce?5q3he"'atﬁ96m’ﬁé%ol or had been d| scharged the

aceti o 2 W::;ffﬁﬁveé* m;;m i g gk

i COr I e @66 Hag bentiisdh eﬂmie id adid Wa¥ Rmé Méirigmikia it
_1- aqueous 5ftqv¢lrpm-b2.2m5-bﬂahvdromrt2h.dﬁm uotbum swd:smmdin cbaachbldmo iﬁwaﬂve was

aq a i qu 0 i

“regg,hy,d "‘?: ﬁ%’{fg@ el "A.EE? %?;épﬁaJ%%% e ey e

p p itate from methanol yielded about 3 g of the dibromo derivative plus about

55 12.5 g of the monobromo derivative and a considerable quantity of a crystal fraction which was a 1:1 _
mixture of starting material and monobromo derivative. (:)-5-Hydroxy-6-bromo-1,2,2a,3,4,5-
hexahydrobenz[c,d]indole thus formed melted at about 172°C with decomposition. Twenty-four and one
tenth grams (47% vield) of the 6-bromo derivative were obtained by recrystallization of various fractlons )

.. The product as obtained still contained a small amount of the dibromo impurity.

-60° A reaction miixture was prepared by dissolving 27.43 g of (+)-5-Hydroxy-6-bromo-1,2,2a,34.,5-

- hexahydrobenz[c,dlindole in 100 m! of pyridine an then adding in dropwise fashion 25 mi of ethyl
chlorofomate over a 20 minute period. About 0.5 g of 4-(N,N)-dimethylamino)pyridine (DMAP) were added,
and the resulting reaction mixture stirred at room température for about four hours. The reaction mixture

" wa's then quenched by pouring into 1 liter of an ice-water mixture. An oil which separated crystallized
65 almostimmediately. The crystals were collected and washed thoroughly with water. The dried ester amide
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| uct

RéCrystal lization of the precipitate from nethanol yielded about 3 g of B
di brono derivative plus about 12.5 g of the nonobrono derivative and a
tonsi derabl e quantity of a crystal fraction which was a 1:1 m xture of
starting material and nonobro

5- ;

1£2)r me?y 9’5 iﬁéﬂ@%’ ﬂ %fﬁ“ﬁﬂfﬁﬁé&ﬁﬁmyy e SRR M AR R R
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Jhe react | omamnumemﬁnmsuauewsélm iRmbteyles chehlosibe The r{»&hwe}ne dibhloridd sollkIoWes
metthyl en YRoUE sptustied wa@"mﬁaéipmtﬂo wataefexeass acsmannhwlde Themethylene

i,
to te -] idue wi :
redction Jn C Mﬂ@? gg%%&? ?ﬁf’q B" heresidue was
addli ti on™of with empﬁﬁghé) k| °"° a(ihgj" ' &7 ,L"ﬂﬁ‘ﬁz%ﬁjfﬁ :
wag extract égdroxideand@e. novdmssﬁbﬁcbaéelvﬂﬁbﬁs ra[tar ide; TLC(1 :9
exfracts memovmm Eyprioratidn bithes emeasmt&tcrmél rrés;ﬂud.erhe'ﬁ!btdug d with

t etr abut %I aﬁﬁq %\ i W?? lugi HH"&?"&“’ o8 hmuemsql@lqtnwml ltrtdecasmiwmc indicated
chtate

P%if A od 1 t,enaetm @ﬁfs% :EWA& vmm'%"”%fbd“ ﬁ%&fﬁiﬁ@fﬁéﬁp& Saire

tofthe 5- hyduub derei Aaﬂtalwiald dte39] eofr )Moxvediﬁhfﬁ F4-di-f-probiyldmind cbréme 1,2,263, 5Le
ch} omat og ﬁebvngnzleqﬂtn#elawgevbtumdn the eluant. Fractions

coht ai 3|‘fng th 'Eﬁf'?f:é'&"ﬁe‘br n% %ﬁs g% 5%orrb| ned and the solvent .
E)engv(ez N ecryﬁ a{&e?@ﬁk&i@no c i a nQ. (iyjl-im ﬂ-éggr%%ar&nofd

lip

C& cul atesd: Oygrnlg'g T -bulg of yle(}yﬂdlnp s@v@%&sgpmo@@ .up@er Vecurnh; and the residual sol@jon was . . .
an excess qu u on 515@ rg te remove)any unr dproplomc _ -:-;.:

39 34; H, 38:55#. n% !ﬁ% b\j%;rbd?c? psrseglloﬁ?aacld e aqueous m?:(tuﬁ:| was e;(t.mr;cted gt'mt methylene

dichloride, and the methylene dichloride extract separated and washed with 0.5 M aqueous sodium -

hydroxide, 1N hydrochloric acid and brine. The organic solution was dried and the soivent removed
65 therefrom in vacuo leaving a viscous oil. The oil was. dlssolved in'50 ml of THF and this solution added over
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. "di scar defjrepar

si-Ttrichl g Q\Wﬁ&fc aquedus” sodlum hydroxlde The alkaline mlxture was extracted wuth 200.mi

were ad
. tenpereat. térivativ

“22% . EP 0153083 BLl A reaction nixture was pr epar ed by pl acing 18.74 g of ¥
‘the- above 6- brono derivative, 475 m of toluene, 8 g of Anberlystferr] 15
zan ion exchange resin known to ‘catal yze dehydration, in a 1 | round- bot t orfr
" flask equipped with magnetic stirrer, Dean-Stark trap, relfux condensor arg
drying tube. The. reaction m xtuBPv@458083@Bto0 reflux. After one hour, TLK

| revéa' ed Puat o ds' s LR Sr the adbRfoR Wof ek O
he Anber H\ﬁtfea{eg?ﬁﬂ;gﬁﬁﬁﬁh '& f'?ﬁl (ﬁ,rlgl'aﬂL L&iﬂ%&%ﬁui@%ﬁ rtte‘:n ture for about )
€col-or i ZisngusOthe tdactionwidduré Whitﬁé’rﬂ:doléd‘lb@b@m‘ yrid sonsoqmtmab' welldu@déd caitionsig:

evapor at eTa: rqsuldmg/en:eoslgn was wmm gverr[luht pi| roqua temngchtude. Ea'mimem@otwf‘wmpvqg amu:,
ar‘Ma ] I
T em)ve(f IAH é’lf op I,'Psn id resi ue was partmo:'?ed et?m‘tgepnl ﬁVezﬁ!! ?Pomsa“&mi{aﬁ:’gchﬁmm contgf:uﬁ:mg

C r y St al's ag The solid whlc asar uit ofthese operatuons was coll ed by filtration. The
', 2- t e Wé’sﬁﬁ ?pa s Lodiurd Rydroxiddianad tel re@idrdttial € |
_ t h u s pre pauhetbthmhe dacl'llmdealhe auov{a aher]tayaemé wethglehd dichidrideexirna amoethh&pargad eolid

crystal% Wfﬁfe%‘%% g’f{ vergsm ted| THe fes'!!'@ﬁ was hegteg W'M g%M{i%" o thissalytioravasf

Exarrpl e éh::ﬁ Id m’gﬁge %@" rn e racted mh m‘gf QWJ% z0i

I. The acldlc extract’ was agam made basic, and the resulting alkaline mixture

: _'() 1 (2 xtﬁacteam ROAOHGRIEE TR/ Angthyiend RGN eRtradisNERe combined. TLC indicated that

1, 2 2a183 thb Quﬂep( rnothsn gdhgtiool Jwaa da)- bethdxicdibay ylgf-du-exopvldem@@mmmwm.msed

" oh 17 64 '!3&?['51’ O'%Oewﬂhn thmbovewsztfoae Fiftgen o 3 gf grams of crude
corr espof ? DT e DA s g e
in benze &f ﬂ% lﬁr’i dolidfr géc(ﬂe ve(+) 1-ethoxycarbonyi-4-di-

- ()-1-(®, 3-pzenyranmbl-aatsrahm,z,yf,m obefzicitilifdolelelting 87—9°C; yield = 14.8 g. (94%).
-:'br,om) 1,2, Zésguﬂbﬂaif h@xqi ny, nendm o vfeﬁNehvdmtaonmd V&3 featectoddflux A

< ‘cold sol @; aden _n_ gﬂ} t'men trg "P %E and -
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. react i on Vispaug p¥jwhich erestallizedrion cenling. Reonystailigatign aﬂble n!m tfmm lmm@ aavRf-683enal }
.acetic affd M8 alytiadmPrRemiBr-F-BRMTY - Zb?ﬂadﬁthgxahsdfzb%c fhindolg meiting &g fgos m §
T especg,,l Vel XnalylR @albfiftbd:i @NedHaX 7@z Va8 gRRUIEE Bs| to ice-cold 2N aqueous '
" Na®H. e akdaad:i ne ' m xtuq:esoms n;»tsv-a(ne ovvmﬂzs err]. The organi c | ayer was }
- .separ at ed aAtunidn@ lagdr selat{148gab sterting inatertsl)igeve an B8% gield of thd Uesireddwiiilysis praduct.
opartiti oned between 1 N hy drochl ori cEmmmb.and et her The et her Iayer was

. ut grebepzle, ﬁ]'%
- 3
kol e SV éﬁ” SR e ;(a';a.,e 3 Rl vt
brine angmidites réb n i u alfowed td rﬁt& ‘oom perature under an N, atmosphere j
et hoxy c aativetighlt -ﬁpamtu Vil vaegisti@edFodnQidBitidnal3 Beurs3 Adm i emﬁ @mdyedialol e,
~formed i vecud é‘hfatymgrm M@npqmtroeemvmen toibengand mk&s d'bents:h@m laveTWes w#raMS

~ di ssol“gefhd e 99 "YPI’ 9’1‘ tt 'HP'§ et agke! dﬁu&%w fﬁfs ‘se -_
bi - m orm, s by m ok o |
| beenresidud We: ueﬁm%e(ﬁﬁ?f v $1.62 ayuﬂdl P.Qm 24richlor- |
: at nosph eetaoxyamonvmzo-nmzmms-mmmmcmmm rhetingt Bisiiut BB0a132*Com™ -

~ t-enper4at ur dollgyinghe pracadireef Exqeipledy aﬁémof (Fel3-(2. 22 tsigierethaxvperbeny!-5-gxect 3(@5?#'@50 e

Sl e R e

. residual sad lsdutlo'EMasabrkﬁ’drémw ARsORMgS23M af 6f ma-(aszlﬁﬁﬁa@do;aﬁdbadwwamt ed }
% phase. 5o x 1.2.353.6 5-heviahydrabietaio.dlin eoic n, 190 Ink ofoahitipd (02Q] triftug mmet)c pith@BA). Whercsojtiomed

e B S

met hylsanbamerﬁ-dn CHJOh- ‘theZ;o&mmad G151, ernts\whreowashad wittd filureajueous sodian vpdioxide. t he
abave a”‘g; gnaom ‘ofjetrabutylammioniseh tafyrosergstmts werBladdeg|tethe dilyte:srdilyrehysiepxide P'sds'OF ved
d

ser< el e SR R M D ST

ré> timitiinea ! an t%l ﬁlﬁﬁ rybt@INiZakéh bFlhé??eG frém ietiAbite
¢ bul k ~of . pmdea:wmez aztrdhlmmomhonymwfoxym-hraomm ZMS-beriz[y dlireivlechnd nmlsd
2t aken upst qhotws.s ¢l visld 2,eropsb et 18

e (§8%).
lculated: C, 39.15; H, 3.05; N, 3.26; Br 18.60
o ~ Found: C,39.34; H,3.85 N, 3.44; Br, 1838
- Mass spectrum: M+ = 429
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i um bi carbonate added with care. A colorless zinc salt separated. The
ture was filtered through hyflo 40 supercel. The organic | ayer was
S@arated and the al kal i ne aquebus | ayer extracted with [err] The conbi ned
¥r] extracts were washed wi t hER i0¢53083 B dried. Evaporation of the
atlle constltuents gave a gl assy re5|due The resi due was dlssolved in

s b LR e

. e
I o
2 i s
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7-17 QCQW@ F@etce! 'E!Gf“f@e evpporatq . i 2 f +)1
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;f e o .,m?%%ﬁ% e ﬁ%%ﬁw SRR
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=
o

ded and tAeold edutiohiong4 s pﬁmslmme sornnerabe etut wEépréﬂalZedunalﬁn of\Reticoicid3
urs. TMereradded folinwed by ﬁrﬁx;tom p@lwmyaftqblotoemde émldw«em aboit\Baaf (-Ehalga24naklert o

'yness gthoxycarh vl)-|4-é)é 12,208, z@%% ? reactlon mixture v\éa;
ot R e g%,c, ot o o gga,iﬂ" IR
i MEr,  dikdiine Gnixtifd Swas leRiracibé lwith WIS TRE ghriic b eﬂ%emoved
-4- met khefefnomnio vévudy ITbertesidlueSwa, dirtmetbeﬂzbbtyuderohem[uchl did atlillaine ethéi) Thet etiger layer

Améajmmmm

§fornyl ﬁt;?ﬁ’s Meﬁ%‘;'emngfgmwer \msswlebte:wb‘:mh ﬂﬂ:@ﬂaeﬂ éw\aggelmé;v g’s'lt'rchbr o
o metpa L -1 hlor- .
etate obta aap‘i agﬁaeiﬁ’.. %g S ﬁ&w's"%im.lat wa -

§ f or di ngolutibnbf 5 g@f bisihidasd dowry f 9866) foAmETB& demnna- [Whivhrad beand, 5-

t r ahy d stutﬁdrfszr 1¢lpcﬂat rodmltemparatqu'e uqider # hitrdyen atyrwisphefea Treubagtiochixilre viEs sirfed fél,3
4 47; 3%! Blovhigh-time the solvent was (gmoggﬂ ip @acupq The regitiue was pgriitig ned
0 6

o6 h gf,}gmg 3?3‘2%%;9: aue @%ﬂ%ﬂ i’?i ; se@f@‘ AR aﬁ??»'L"s'%‘:’{Eé: m’

¥ N net ayd théh viishbding. ammma su ﬁrrerNB/ mﬁraeﬂm gsmib’imyl EP
153 083(81 1Af2,2:2 - trichidret catrlm-vlin 41 methylamino md.z.aaﬁd.smmwdramu -dh leThe

i xt ur’® {ggmed in the.p in ﬁﬂ'ﬁﬁ ssolver |
B e
ol utuonac@a £ elQVéi{ov&WiF ﬁes. vvaﬁsaks.enp ,mpawa;aupat

jesi due mmhwmmgudqa caweroolaﬂéssﬂﬂcsgmbepuateagheh re\assailtabethm;;ahyfmnt
he fr'acﬁtmswsl Etmmhwr leyert was sggesatedaeh the dlkeline Bquequs laverextsactaiowitin@H:Cl.. The

V apor at sYnh W%e then dried. Evaporation of the _}f:la;llelkc:fnstltue:ts
R ﬁﬁ@&:@aﬁﬂm‘m’ AT
ys [ S -1 iQa,Q,? B-hb*ahﬁréb%nz[&\h]maae A wasrc%:fe'::ted byof' itrakio

10. 56 “Hmﬁhﬁ?'l&lg rili 3077-4.‘09°C : , Exarrpl e

o B BT o it

-¢h|IIMtothC|m ¢d: CThe2o ;H512 N, 9.49; Br, 27.07
- Found: . C.53.14; H,5.25; N, 9.21; Br,2702
Total yield of both epimers = 78%. :
Two grams of the crystalline eptmer were dissolved in 100 ml of CH,Cl,. Eight grams of actlvated MnO,
were added and the resulting suspension sonicated at 50—55 KHz under N, for 3 hours. The reaction
55 mixture was filtered and the solvent evaporated to dryness in vacuo, leaving as residue 1.63 g of N-formy! _
(+)-4-methylamino-6-bromo-1,3,4,5-tetrahydrobenzic,dlindole. The oily epimer, 1.15. g, was similarly.
oxidized to yield 1.02 g of N-formyi {+)-4-methylamino-8-bromo-1,3,4,5-tetrahydrobenzic,d)indole. The two
N-formyl products were combined, dissolved in hot ethyl acetate containing 5% methanol, and

chromatographed over 50 g of silica gel using ethyl acetate as eluant. The product from the column was
60 .recrystallized affording 2.17 -{69%) of N-formyl (+)-4-methylamino-6-bromo-1,3.4,5-
- tetrahydrobenz[c,dlindole. m.p. 204—205°C. ' L
Analysis Calculated: C, 53.26; H,4.47; N, 9.56; Br, 27.26
Found: C.53.00; H,4.67; N,9.28; Br, 27.06
: A mixture of 0.70 g of cuprous cyanide, 1.00 g of N-formyl (+)-4-methylamino-6-bromo-1 3.4,5-
65 tetrahydrobenzic,d)indole, and 10 mi of N-methyi-2-pyrolidone was heated at 200°C under N, for 4 hours.
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‘mixture was cooled in a dry |ce-' acetone bath to about [err] Si x tenths
-grams of ()-4-di:n- propyl an no- 6- brono-1, 2, 2a, 3, 4,5- 15 -
tetrahydr obenz[c, d]indole (prepared in Exarrpl e A) and 2 ml of toluene were: L

crystall i &éﬂe'!} ppocaIRy F"h a“cmg‘:‘““e é?rtr"zlth SHeer g <ol wr%éeﬁ'u'chv nd
691, mb o with t‘f@ n dried. The solve weme L:] suI:iEG
8.28; regtaué o o Pg bev 6r9§’l°9 ing a 1:9 ethyl aoetateltoluane solvent mlxture as the -

{pr epaf ed |I %\ﬁgabcolo ﬁ&g fe ane

the samp eluant. Fractions cont ai ni ngekdipigdesi red product were agal n '
conbi ned- Brepearétivn of bi)#@ih-peoppl mm&md#meﬁ-mnmyumbémtmmmesl i ghtly greenish §
o0il. This or‘”fs S'GF GM d’f h'a '"WW‘

renove a ? 1h§ i& rdé gg gﬁﬁg ma che . ,-
- evapor g ﬁﬂal’ly‘aro‘ﬁ@rﬁ% |n Wﬁ&ﬂlpﬂ?lf a\q@h d?%l&’lg&%regaddggo e/‘l:g‘lz*:i eWas -

. obt ai ned peivar THe redgtién wBs ftfn@ﬂ))i #b3UT-060°C foF @Bt two hours at which point 0.8 ml of

added over a 15 m nute- period. The reaction mxture was stirred at about
[ery] for about two hours at whigp goiss 0838B1 of triethylanmine were
agdgd. The cooling bath vvas rem)ved and stirring continued for about err]

hours at éﬁmcedm f E"%"@é&f ﬁ*rff‘ﬁ?‘é‘t%‘g"stfﬁé d,

A #%9 :?éﬁ (R Aot wet o e 0

sever al turraﬁamgrta ’u@m@; fubRCTNS fridRibks coREN aﬂdeé«aalprzeu

conbi nesl mttermtbk:edrmhedapmdtdﬂ brvm«e 039 l4g%) aut Niforrayl . (+Mae&¢hmou-6-cvm—1ﬁswove

and t he rteyphvd ?"Zlcé&li hdblge megh Qﬁ'r'é‘@ raphed over 15 g of Florosil using a 1:
ethyl acet at20RVHF frifiateds) g'e;rg m:}<§ he el uant. Fracti-ons contai ni ng

t he desired product wer e €0 ned id" rec r omat ogr aphed over silica using

anpovag shillstoraboit Cadhen

1, 3, 4, 5- t tiethylamiteoisen dedITthqdheg bath wasl rqnwvedtmdadbome cgmndatfpoaboutrﬂéi rscuct

()-4- D| o elugnt. @paptrm:ﬁn@the Hasirdd producbwére tanstined sadectzbroatbgraghed evehsitialusing on

of 1 Of the same eluant. Fractions contammg the deslred product were again combined and the solvent
() - 4- d| Pstﬁretremeo rt'ﬁ"i!t'“ sh ofl. B"Sr?é%g‘ﬁg'm%‘éﬁ @priane and

em *%dn- -Eﬁﬁ onmva::.(.'{;)cét?a?':o of

- activat eduﬂ'ﬂ.&ﬁﬁﬁﬁ% haodih Golwfbt‘-nﬁecﬁ nr ﬂﬁ; du&g,-rﬁuﬁi%ﬂﬁ»bﬁ)&andmg
' soni cat edmi)=58—&¥Ez under a nitrogen at rrosphere for about one hour. TLC at

~this point iAndlysisCelchlaredynC160:90; H, 691:i MNy8.A%it 8r,i28B3 r enmi ni ng. The reaction

m xt ur @ was UM on il t eFef9:77atti68%c NoB-2&ii B 286t of nmganese di oxi de

~obtained was thoroughly washed with fresh hexane. The hexane was renpved
~from the Piepdratinef 84-BiRPrdpfiaminbieeonda sle:rsrmrmt agr.ﬁmed as before.

~ Fracti ons consohitioh oty ¢ bfd+ 4 di-rekecpylaihn

- ()-4-di-n-propyl am no- 6-brono-1, 3, 4, Sel&h |@§1ydro- benz[ c,.d] i ndol e was added :

6-1,224,84,5-88ahyursberd{cllinBsle (podpaat
r enoved® bg‘ Eévagaﬁhwehml Sthexapewed nwmaem Fonr gréms df ectivetediinenigagese diokiderserp adser
i sooct a n e

T |

[ err] Examoe roh thefitRRAINA teGBsufl g resldue chromatographed as before. Fractions containing the
() - 4- Do ndq;rrotp%gmrwmn umuah;i&e&pﬁerttﬁmm Waaaaﬁnm {os., Rbtrysisliidation/of el redulting

was' pr epa;§ ed 0:62 g (6206 mlwrfzﬁw%amrwammo-_@@rqmo-bus-temhvdro
N- et hyl - 2BlGF °dB 'é'g(ab °‘6usl y purged with nitrogen). One gram of .

0 t hesx UPreparation\of (¥ ddi a@tapwmmoﬂmoasslqsttbteanyawmﬂeatrﬁdeunder a nitrogen

“at nospher e & s‘{“éton aS olrep!rﬁeb\hdlsﬂolvmil@é g of zuprowsrcyanidet in 1€ mhakN-methyl-Zz2padolidbnand

oo SRS ‘?‘3'@% ek %?r@g"?%’ﬁﬁ%ﬁ'é:%a:%r%gﬁ% % ;r;’”s

et hyl  &cepaHiton 6 laquedBs EmmBRitn

“layers was:hectedsmerelsmev ryetwl datathi. Thelethyagetfte lager&ware Eombined WAl B eoitbinet

ed fecgpsgively) with fijutp eyeous ﬂmeommyllvdraueet alilete jagueous qmertehbmmd raned

-agueous e
and the s peet \ m"" %"d the; [ﬂ;"sé"ﬂ? Véﬂ“ﬁ'ﬁ' Ber,
nd ih S gp%r,e.aﬁﬁm% e T A

“'separ at edsevédi voluned hdté Wb dw%dtdil a\iaiﬂéQlark ublR't hted Wﬁﬁa
fnext di ssmiqudOﬁelheeadﬂmetrolmethhegm rl'aeoo(hbinad appembtedwere svbporated gikiding a viséous

i TR

" pet r ol eunr@ngecylas E&%:% mutoermfm'aﬂﬂwvaﬁdm srbushg K10ety] aratatentoligne as

treateg wpf Y

. super nat Ehexdhd £0 hﬂhﬁﬂ%ﬁ

%h% g‘gf"'m %'lel us ob.tml%s #z:ma TYS

eltthPat 132—3°C; yield = 44%. .
Analysis Calculated: C, 7683 H, 8.24; - N, 14.83
Found: C,7656; H,8.09: N, 14.86
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je oil as a residue. Chromatography of this residue over silica gel

g 1:10 ethyl acetate/toluene as the eluant yielded fractions containing
the@desired ()-4-di-n- propyl am no- 6- cyano- 1, 3, 4, 5- tetrahydro- 60
[ c,d]indole formed in the abEPelHé&mGa@nB‘Recrystal lization of the
§ds thus obtained froma tol uene/ F\ 4solvent m xture yielded

ptal 1 pe L) 4151 Fambii9 agns—teﬁ% arob¥aaLMgsleCal cul ated: C,
. 83; H " e {f{‘gq 4G o%aég%ﬂmc{f I{:rdr?mdt were su@snd%a IO, mildf distilied 1-butinol dhd®S 65
530&&(3 h&eamnhe gramier of par—adufremonyfa mino-6-cyano-1,3.4 5-tetrahydrobenz[c,d]mdole
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t he s epar ahachybayer reamioh @ds sl ot mmee dinwveysicthe 81"?’8!1'“0 e{d ag
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ethy! to L Ia, BRI werdonbinb@ b thhie
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des red praduetastré)swantmhe &aqﬁh@qnytlmatwmltﬁ MD'-"-PWPV“"“'”"'*
tetf ahydr obdmmioie1 34 .5-t¢t!divér0bml§ diindgtee cthyg tipp! ?Pe ng gf g%’ g't: s‘;‘,(:
ace} ate. PEeHd ‘Pﬂﬁrﬁ'i??‘\e;'?ll'i"ﬂi ngfoluspe, Pne ¢ "'\‘ﬁe‘? SO e 0

g o Stg{t%,ggj@‘ E 729¢ \{.egsfi ¥ #dd ng material was treated as
aboye w | nct72l28it anek7:aml1d¥S0 The second hydration m xture
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wast sti L} Frseare § '"° '°1 s%ﬁ'ﬂ\? B rd?rv:%ﬁvm 214,83 586kafydeon
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1 el ut ed wiAdulysiaGaleulited: ScEh75t . 715ﬁerglj FE: 4-Di - n- pr opyl ani no- 6-
anoy®- 1, Foand. t et r ahy dCobleMz [ Tdf d thus isolated, nelted at [err]
fer successive recrystallizations fr%ﬁeﬁgene/ hexane and tol uene. One

hundr ed s epgipbitidr 1¢L)-4-Diftidthiaki o BcRdiib-1(34.5 hwmqmnz(o.dlmnab obt a| ned 54(V3
- o lindole
yhef d). 25 A Mary SofS0.8algc of N-fednyl C1+H~Zneﬂwlamo QEPV!M borane-methvl su“ i Hiptex in

G, 112. 234 Kprerain Eaampled) oy 'EX'& Tﬂf vgs pE@E;ZB@ (fgturgf the m\gas dquem:hed with 1 ml of

(+)r4-Di-n mmt d)sofuition was
solwtion W{g ﬁéﬁé@ m%daﬂt uo. on? ik rilikture was heated ‘on a steam bath for 10 minutes,

() -i4- di - N Rikdd Whdot] 4Ha-the FroducOexradle !G;H@% Themmgtdwg:empgv\gm aﬁtﬁﬂl@on, d;‘-z:
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f Florigit®ysing et plats 3§ r.'ll'ae fragtio in b re
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Mass spectroscopy = 225 (parent peak)

% Example 10

f (=)-4-Dimethylamino-6-carbamoyl- -1,3.4,5-tetrahydrobenz{c,d)indole
PrepTatr)a:osTI:pe(ns)lon of 1 2!":’ g of powdered KOH in dry t-butanol was added 0.25 g of 18-crown-6-e‘t:ae;
followed by 0.20 g of (+)-4-dimethylamino-6- -cyano-1,3,4,5- tetrahydrobenz[c,d]mdole Thef mtxtu::er 2
so refluxed for 48 hours under N, then 0.3 ml of DMSO was added. The mixture was refluxed for a::on v 72
hours. The mixture was then treated with 0.25 mi of water then refluxed another 24 hours. The rezh In Pt
quenched with water and the product extracted with CH,Cl,. The extract was washed with tl)rmei :I e
over Na.SO,. The solvent was removed, and the residue was chromatographed over Florisi ' \:‘entg >
methanol/95% ethyl acetate followed by 10% methanol/90% ethyl acetate. (The t«;rm:;asr:w' ) 394 o
65 Starting material and the latter solvent gave the product). The (+)-4-d|methylammo -ca

I o : 25




hosirs. The mixture was filtered through supercel and the supercel washed{ge:
with fresh nethyl ene dichloride. The sol vent was renoved fromthe filtratg,
.and-the resulting residue Wwas chromat ographed over silica gel 35 using 3
t-of.uene containing increasing a of ethyl acetate. Fractionsg
containing ()-4-di-n- propylam gg”’ni%iﬁ'sa%ﬁ?h 5-tetrahydrobenz[c, dl i ndofe
wer e conbteebydrabeiyz{oxlidddle 2 isplaeefi vieig&hd prrﬁmuemr R,Ramoy(sdlwalnt st OtChACHOHA |
oI uene/ hmpmraygmﬂz@m 4Ri5sH.ur e gave . 087 58% | eI d of co ound nel ti

) W R e i
=1 y obe [c,d]md yields
C, 67 7A *‘H 31 4 b %eﬁﬁ irobenzic,dlindole. This prima
()-4 Jre @50 then be scyiatea wit -4ex5mb|e by St BN bisHimiithzoRdarbényltorVield &' dinidy r’i
0. 42 g of wllich grogy is carried through the reductive (Zn and acetic acid) removal of the 1-(2,2 2-tnchloroethoxy

Lo S G e

sul fide cerrmé:wwhna aipld, 86km |
t enper at ueyapolidash ydlﬁﬂi(lirloﬂiér SRSbI€| bsTBRaRdE ratiicing Bgént, 1 Vieldahedlal am.ﬁehmnano wam :
removed i nvavacsmp emdﬂleh@er bairatiate tot aieecarhmpamrde 20 Mekbia @M&@r-to atkide agirionst | O
was added&ne '-i')‘?"’%"é(t"ﬂ lindg ol t re was..heat ecf
I s.xcrm eggggmé, i s g geriiaihetlbd i R
[err] TheinbibitiodCofs triiaiee sms Isc Lﬁm.mr) dévbed (B 4-@ ¥ rogyRrino-sa.N OF
t he sol vemmrm@dnnsxs-tetnhmmuMesTm the \cotrespbidirg drag ifidone BavhKoaifeld Uattal Safed e df
over FI orP%*Pﬂf["éﬂQ:}”u@kmgaﬁt-ﬁ #bsafeettaieetwdel uant. The fractions containi ngg

pr oduct® r Sraiy = Male Wistar rape, The cpre @ﬁomwsets ed out and

cet ate/t E& 'z g.d,: lg o e metho described elson and co-workers, Mo/,
( ) - 4- di nejp l 1§. (1 %' @3?32 |thout ddeﬁ‘gi gp iréz oxidase in ;té}o; ]

erdtonin. iffed 380240 o

Mass s pechtmbﬂﬁ@yrotErn%BB 14 mpamlmaﬁ:akam&ﬁo thedinyg aad ﬂn0| rhifo 08 MTHObufef, pH = 7.4.

() - 4- Di2frel sm%wﬁomabbanmwsqonefonp@n ﬁem&tipdmbbmn md(ﬂnvm}dm( Phermacol.,

suspensi o 78). an \i&ﬂé’l"é'ﬁ" qng @ 0
P §7—w ?%b J, Jhg) zeiw?ée el? Afor utes at and were hen ltered% aF/%)

18- crown- r mo f‘ed rrec tor binding. After two 5 mi
- 4- di et hijhsedkKUTEr Gdt8 Were butintd santiai nd AinBrehahb PCS BB Wa
60 r ef |9¢1xud. fhtmspéﬁfhb)umm OfﬁH-Gérol[omh n’]1—45h‘Brw£ d&emimedfm M@sme ofathdMiserdtbren

m Xt ure ?feﬁtsamerenef mrthanvswev Oﬁ@'ﬂbiﬁ B :Spadific lmrdmswr@ calgulated @p, they difigrenge

T e TR SR

washed 35V édrotbiin Mner&ﬂ’iﬁ'n1 I:llrﬁ om\aers MNI[ rsﬁﬂhvmtllrirhﬁ&) nm ronfle
resi due wéenegshpon2itcigmapi-0AmM. Fl ori Si I u5| ng 5% net hanol / 95% et hyI
acet at e f ol IT§aErsultsoblaingg peesmtfadh indeble &+ hyl acetate. (The former sol vent
~gave 65 starti ng material and the lattg qu vent gave the product). The
() - 4- diggret hyl am no- 6- car banoyl -1, 3, 4, 5- f EP 0153 083 B1

t et rahydrobenz[ c, d]i ndol e thus isol aisporihghed 2 mg (1% R = 0.10 (sol vent |
system [err] concentrated [err] 45:5:1). In the above pr oc’é'ekmed-(marrpl es J}

- ad/ 9), use of arrrmniain a of thylamnelnthere ;
(+)-1-(2,2.2-trichloroet ho Ve 'OTWVTW 4- 0X0- 6- brom) 1.2, gig'gi S- h'g'gglﬁvdrobe
nz[cdlindole yields 5 _
(+)-1- (2,2_*,)-Z-di n-pmhwanme-siammbdmnmt),s-ﬁmwmbarﬂc,bnm 1, 2,6da, 3, 4, 89d0exahydr
obenz[c I ndol e. Th| S am ne can then be acyl at ed wi t h, for

exanpl ?a '4'rﬂ' R-PLRRYIAMInR; "g 1 ﬁsdﬁ?BY‘EﬁbéPﬂ‘bﬂVP o yield ar?oam de, 3%
(+)-4»d|-n-propylam|no-6-n|tro-1 3 5,6-tetrahydrobenz[c.d]mdole ' 100 400
(+)-4-d|methylammo-1 3,4 5-etrahydrobenzc,dfindole 120 730

55 '
*Values are in nanomoles of inhibitor.

Secondly, as a measure of central serotonin agonist activity, the decrease of serotinin metabolities in

brain was measured. Also the measure of dopamine agonist activity was indicated by changes in dopamine
60 . metabolites.

The following protocol was employed 150—200 g Wistar rats were given 0.3 mg/kg subcutaneously of
(£)-4-di-n-propylamino-6-substituted-1,3 4,5-tetrahydrobenzic,dlindole. Then, 60 minutes later each rat
was decapitated and the hypothalamus and striatum were dissected out and extracted. The amounts of
‘homovanillic acid (HVA) and 3 Mihydroxyphenylacetlc acid (DOPAC) in the striatum and of 5-

65 hydroxyindoleacetic acid (5HIAA) in the hypothalumus were measured by high-performance liquid
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; group is carried through the reducti ve (Zn ‘and acetic acid) renoval
he 1-(2. 2, 2-trichl or oet hoxy carbonyl) group to yield an indoline,
At on wi th [err] to yield an i ndol e, repl acement of the 6-brono
fation with cyanide toyield reyp .and finally. hydrol ysis.(3N
'_ ochl oric acid/ THF) to yiel d%% 153683 e*j
4= am n@!" eman%weusatng?elqee@qham rt°l9¥981w2'[ §E mr?e@F@tef"FI’feWﬁP E a%l-!;i'tigll_n "‘Q‘t?he _
A hen ? mﬁé ormzl.ﬂ?&é)f N@l?ﬂrﬁﬁdo nqéﬁméb%{ '?Eﬂﬁ mg co CHI’!?I’\ dGé or

{ al deh ,m [§s) ) UM cyano Groh

ot hgr sai tabl e borohydrr de reducr ng agent, to yield the d| al kyl am ne
fungtion. The cyano group can then be Mﬁat ed to the carboxam de to yield
a [grr] alkyl) amno-4- am no nyI L4, 9-tetra enz[c, d]indole. 15
The} central serotonergic ac @ T ugsIn d[g{}j’"pr ng t bﬁf,'ﬁ%ovec&ég"mme
denpnstspat ed xn twcwvgaygz &

rés‘id met owe@ tO sh OWNAﬂ IbltM@Gn

fibition orCNt ritiadiedr Spl pér%#e(ﬂupt akeWﬁa‘s 2511‘ sode&l?r‘-'mﬁfed ) Sév-'e#*al
[erfr]-4-di- ropyla 0- tituted S-tetrahy | ndol e Js the
codr espgondi ng ﬂr ug f%ﬁ‘r Bach %g?n 3eI d Un%?éﬂdﬁét at es Pt e'%é). 4, 1104,333_%

fro

Neffson @nd CO-WOTKers, Nbi. Pharmacol ., 12 983-995 (1973), Using

prel nCUbaéArP&huh&krDé#@fn%e%id@H&k@Q@'%oWa&%ve%hl%se i nhi bi tor in order
t ofel i m nekAiswaloggTeg serotonin. For receptor binding, each sarrpl e

co

t ai ned 300-400 [err] of menbrane protein and 10 [err] pargéor ne in

adflitigp to fivg camrguRs tesrvdrmﬁartemw s0me Heppring agerfist agtivinp However, the fifth,
Th assay céfﬁ’f %‘g ?ﬁ gggy@‘é 5‘ IPS;PE:QW‘H‘B’ At but thecying compyod shawed
Snyd YHICA G i aréatﬂgfult $23htideBesdahts t'I'h@B@rﬁ'pounds of '
S per onefoaﬁmm\dwmgh héveRRIEI bénkrat. saftonergicCertivity Vb la mavkear deBésOwith iritniméiGagom&Sor

79) . Ténsagonisid wsmwd Mc;mldanasmefshpuldlbe namewazls usAfuIBr?trambemsseewmremt be

e erfﬁ%'ﬁrgr?m %ﬁ? e P T e S

er
CS Wer gtifatilis bibd count ? Aner sham

P@S sci nti | [Tag inovel &ﬁudsl dafl bé |aamhrsaehdngaraﬁer{mrars] arSBbﬁhIOrHotiltlon of a
([ferr] 355 rmt;tgeﬂvacmhbu gé‘gﬁgf;g; é_te:sgmehqﬂru gsare ddministesedorally: lémwc?m::‘ep:yf
[dgrr]- ! n mﬂld

cdl cul ate scoplsﬂﬁt 'j’agéar%@ o %ﬁsﬁg 'Bt?atlf%? E; Sqab\%ﬁ th °ﬁ%s"a’d%a gpntain a unit

n nradroactrve conpound e nonspecific brndrng [err] val ues were
d termm&"m&'@&mﬂpm]&ns BREGHMEFRBIGB DL WUNIsSEance causi ng 50 percent
hi bition qf tcoe Sﬁgc#h €°b||nd| ng using 10-12 concentrations in the range
f [err] to [&FPTPoH hEEAYPati ons of [err]-ligands were: 35 serotonin
(Arersham. 11-Ci/mmol ), 2-3 nM LS (Aversham 1.8 C/mmol), 1.8-2.6 nM
spi perene (Anersham 20 ci/nmol), 0f 6- 0 o/ NM The results obtained are set
rth in Table. 1 TABLE 1 40 Rece T\dl ng,&@rr] Li gand-[err]* Nane of
npound ?[ er 11 ] [err]-SPIP 45
4-di - n- propyl am no- 6- am nocar baegyl -4, 3, g8 5-t et rahydr obenz[ c, d] i ndol aV 60
4980 (o 4-di - n-propyl am no- 6- cyano\¥, 6-t et rahydrobenz[c, d]i ndole 90
3P0 50 ()4-di-n-propylam no-6-nitro 5 6-t etrahydrobenz[ c, dl i ndol e 100
4P0 () - 4-di net hyl am no- 1,.3, 4, 5-t et *afTyd obenz[c d] i ndol e .120
7B0 55

wherein

55 R'and R%are mdmdually hydrogen, methyl, ethyl, n-propyl or allyl;
XisF, Ct, Br, CN, CONH,, NH, or NO,; or
a pharmaceutically-acceptable salt thereof.
2. A compound of claim 2 wherein X is Br, CN, CONH,, or NOZ
3. Any one of the following compounds of Claim 1 or a pharmaceutically-acceptable salt thereof:

60 (+)-4-Di-n-propylamino-6-bromo-1,3,4,5-tetrahydrobenz{c,dlindole
(+)-4-Di-n-propylamino-6-cyano-1,3,4,5-tetrahydrobenzic,djindole
{+)-4-Di-n-propylamino-6-carbamoyi-1,3,4,5-tetrahydrobenz|c,d]indole
{£)-4-Di-n-propylamino-8-nitro-1,3,4,5-tetrahydrobenz[c,dlindole
(x)-4-Dimethylamino-6-cyano-1,3,4,5-tetrahydrobenz|c,dlindole

65 (+)-4-Dimethylamino-6-carbamoyl-1,3,4,5-tetrahydrobenzic,d}indole.




*Valgpes are in nanonoles of inhibitor. Secondly, as a neasure of central

serdtonin agonist activity, the decrease of serotinin net abwalmuﬁimulmﬂm |II|
wasfneasured. Also the neasure of dopam ne agonist activity

chapges in dopam ne 60 netabolites. The follow ng protocol was errpl oyed
150 200.g Wstar rats. were gi vengEP D 18883 uBtut aneousl y of

(+):4-di- no 6- ! &icali¥dldevang higo eHeasideal. Gable 2
Then 60 ‘rﬁﬁﬂ‘t‘g uEerosc é\%gﬁ é‘éﬁéﬁﬁ&%w gibetrespbitinaion patterninithe
stri at um B&hs PRty uAind 3e:5f tha BHE dr dobaming mestabiotite GPNAERIAYPRS 1Y FAlUmLE. ¢
(HVA) andthaséfudidmytwosmpmsaenyl acetic acid (DOPAC) in the striatum and of 5-
65 hydr®xyi ndol eacetic acid (5H AA) in @K%_ hypot hal unus were nmeasured by

hi gh- perfornance |iquid 26 EP 015308 f chr omat ogr aphy, usi ng

el ectrochem cal detection.” SersHin&® ti costDrpeintie wer e Metaboliteeasur efleruMabl e
2 gives the results of this sypehalamust. | $ttigtumabl e, NMP #fs 1 %&Qﬁ%?ﬁve

the substitutKon paflerdR’in t Medpounds HAOPAS mul a 1 V,FY%b1 umns
S5HT or dopari merappt TTe Co ginté.,at 10NS 4 B0l UMM L7 4 Re> ser unaz = 4
corticosteroids. 5 TABME 2 5H Dopam ne Met abolites
Serum Hypot hajogmus  dihmd St ri akem.o3* NigtidetsA G @02 £ 381 erone"‘f“’l*r')2
X is[err] and [err] NWbl es/ G DOPAC 4124 27
MG 100 M. GQNH, dpBmpr 158303, B =56, o5 A5 2 2419 16>
477 4% NO2 di.,nPr el 03* 583k . .11 4_241,22. 02 .2'.0£1
49: 2* 15 [errl(con"o” di -nPr %.53_.11 558 gé\,_w _ 4—42—2F

~ 2* gpcontrol) 2.59 11 5 58 4 24 + .27 7

7220 Conp@engisunde verd injected et %1("9@9301“@'}'%’@ bgfoge rats %‘F'"eﬁefore rats were
kifled. *Jstatistsliveignifigandi gnificant Four of the five conpounds tested appear

to"have Sone HQRANk §Se bﬁés tééiéd aypwm HIRYMRE dogaftfine dgbhibt adbvitgcHw@uercthe fifth -

appear Sst %n,gu.ﬁ,drggpsar IWaV BRI BopEmiae Bgunist acigity. Wi byt thetyendyepmpolad howpd)
conpound &tyhmshtsergmoﬁincaaatustsaeﬁ\mmtaomaHaragGmes!Q\'ehct i Vi t at th SSSus of
A T ek a*ggﬂf}g e TR et
ant i depr e<" Yol W e.ﬁé?u Hﬂl URA theaise Aould not be
ser ot ongr cé ?PW i §“ 4oty rRdrated aagoanpsessams. lorly sthe

actions tqm nebﬁsbﬂramrae;fsﬂmmhdedaeapnnebuewhtarar alsgs pppAMINg, OX @ﬂ{’fﬁ
use woul d mtpdoﬁc%measld jaked aith t@ptuoedesfqdef&@f s FF"PB"'m‘ég r°§°"'"'wﬁ°“

mar ket ed_castyitappiea isakipasn ‘E;gé ram Y2 K5 A dTHSE R Gs Gh itbnic SoBEraLe o
of . the jar rcéa o h%Qr @Rﬁéﬁlrﬂ@s ¥ bdlanBteradlordilyFor sich eoute of
nons pec'ﬁil ﬁ%ﬁgm@h By bk vt alkqhiatnategicaldextipients @hd fieaded into empty
cat echol ar&me&pagobaamoéapsula on/vlmrud:res;e@ |lmpttyblﬁts each Jablglc RS AIPSHIA tPHERIN G mit
of for nul aentigepradsentidosase ofithegisusaf fornul a |V can be admi nistered

parent efal &Xmg%ra:ﬂ hgﬂt'agalilf?ta{e&#é eR pRFrd&E? u WAL BBCEUt i cal |y acceptabl e

salt. P‘refer Iy, ovvever, ugs are adm nistered orally. For such
rgut e of - 1. A compound of the formuia

45

I
f ‘ / s\ ~NR'R® |
e o | I v
50 \ 2\8 ) .

wherein
55 R! and R? are individually hydrogen, methyl, ethyl, n-propyl or aliyl; .
XisF, Cl, Br, CN, CONH,, NH,; or NO;; or
a pharmaceutically-acceptable salt thereof.
2. A compound of claim 2 wherein X is Br, CN, CONH,, or NO,. - .
, 3. Any one of the following compounds of Claim 1 or a pharmaceutically-acceptable salt thereof:
60 {+)-4-Di-n-propylamino-6-bromo-1,3,4 ,5-tetrahydrobenz|c,d]indole
' (*)-4-Di-n-propylamino-6-cyano-1,3,4,5- tetrahydrobenz{c,dlindole
{£)-4-Di-n-propylamino-6-carbamoyl-1,3.4 5-tetrahydrobenz[c,dlindole
(x)-4-Di-n-propylamino-6-nitro-1,3,4 5-tetrahydrobenz(c,d]indole
(£)-4-Dimethylamino-6-cyano-1,3,4 5-tetrahydrobenz[c,d]|ndole
&5 (+)-4-Dimethylamino-6-carbamoyl-1,3,4,5- tetrahydrobenz{c,d]indole.
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adnf ni stration, the drug is mxed with one or nore pharnaceuti cal

excipients and | oaded into enpty tel escoping gelatin capsulmll
i'nto tablets, each tablet or capsule to contain a unit anti mmmmmmmu

¥

dosage of the drug. 40 d ai acting States: €H BE ¥R sGB
ITL LUNL SE1. A conpoundnggﬁakamré{[err] wher ei n 55 [err] Bnd

[ err] - ar ed. Apedcedsdar prdpyringadbmpaind of Fornilyd IV, ofh Mmao@utﬁﬁlﬂﬁ)ﬁepﬁble@ill tHéreof s | S
Cl\_/Br claigigd inj anyrop enmamﬂ o3, which coraprisésar maceut i cal | y-accept abl e sal t
t her eof . “Z"‘W"'@c?rﬁ%l&ﬁ‘d'dd’lf 'Elf%fr"ﬁiaz wherein X is Br, CN, [err] or NC2. 3.

salt thereof: ‘60 -

Di - n- propyl am no- 6- br ono
Di - n- propyl am no-cyano- 1
Di - n--propyl am no- 6- car ba

< tetrahydrobenz[c, dlindol e
-te _{R3@#r obenz[ c, d] i ndol e

()-4-

4-
8 4e 5 tetrahydrobenz[c, d]indol e
()-4-

Di - n- propyl am no-6-nit ro trahydrobenz[c d]i ndol e XVIf
() 4- D met hyl am no- 6- cyano- 1, 3 -te rahydrobenz[c d] i ndol e 65 ()4-Di
met hyl am no- 6- car banoyl - 1, 3, 4, hydr obenz| c, d]|ndol e. 27 EP O 1

083 ,;B1 chromat ography, using eI ectrochem cal detection. Serum
corti cwidren ol ds were al so neasured. Table 2 gives the results of this

experi nem’ s Fl ErheNOan ad RE are irdlivisiudilyanthy? e/ 1) Bpropy® oAkt datokiaring agdner N fi

t he co 'Pﬁfl‘équ'vu'ad‘()wams X3is &, Clt Breoi(R,, and RiGand 7 ae individuatly i t
conggzn'f' Q,’“ ;,5,.‘ %gf}, {(‘c.f Brmbiihe serumcorticosteroids. 5 TABLE 2 5HI
Dopami ne Ser um Hypot hal anus In Striatum
les/ G Corlcosterone 10 X [err] and [err] NMVol-es/ G
DOPAC HVA 100 ML CN di - nPr 2.34 = . 0%
2?5 . 25* 2.27 .16* 4* NO2 di nPr 2.29 =}
. 74 .11 2.0 —NRAR1S2* CONH2 di - nPr
1.58 .03* 6.23 .56 + '%7 49 2* (control
- 2.59 .11 5.58 .38 /27 7 err] 120 ddds

-injected at 0.3 ng/kg s.c. 1 hﬁr bifore rats were killed. *statistical
.sigﬁ?ficant Four of the five '

agoni st activity. However, the fifth 25 conpound appears to have no

- si gni fwieeeri RYaRER™ BR .-ammaw ety inlprogyY or el with-duploll€ cyadiad6r nQikalP b dikafitP e d '-:

| §
ds tested appear to have sone dopamni pe

Si gni feagtsyanisiorand tcoprows iadjoe) ofs 1-maihyli2bytrplidohe tosrosideTihe @6pounas/ 6f forrhdilai s Wh

havé® hereinK issely enddy!iend & individuaily ethit; 5-prapy ovgllyf; ©F as ant i depressants.
~conp ound§' r8?ctmg a compound of the formula

\( Nt
'« :I/ \:/ | XXXIII
50 wherein R* and R' are defined as before, with a hydroxide base in a C,—C. alkanol to provide the

compounds of formula IV wherein X is CONH, and R' and R? are individually ethyl, n-propy! or allyl; or
d} reacting a compound of the formula

O=

\/\

o wherein R' and R? are defined as before, with a reducmg' agent to provide the compounds of formula IV
65 wherein X is NH,; or .
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Frrul a |V whi ch have such central serotonergic activity to a marked degee

V@t h mnimal agonist or antagonist-actions toward NE or n u(mma
&rticularly useful in that their use would not be 30 acmm ﬁ“
e§fects common to presently narlER 01531083 Btssants, parttcwWariy"thé *
agti muscar i dj idacritlyfaoinpoun@ b thdkorliiat Ne nNarketed anti depressants are al so
nam ne oxi dase |nh|B|tors a nonspecific am ne oxidase linked with
retabol i ¢ degradati on of both catgichol ani nes and serotonin, which activity
i§ also lacking in the drugs of f rnula | V. Tée novel drugs of formula IV
cdn b€ admini stered parenteral | \\sotqgﬁg solution of a 35
: ef e
oute!i?

phar maceuti cal |y acceptabl e sal Ry Chowever, the drugs aXivb
aglm ni stered orally. For such amnlstratlon the drug is m xed
fth one or nore pharnaceuti cal \Mflbteﬁts and | oaded into enpty

t ¢l esédpi ng gel atin capsules or clnprdssed into tablets, each tablet or
c@gpsule to contain a unit antid t dosage of the drug 40 C ains for
t he Contyr

f

I?e(l:'ell Qgi I§tratsl“:\2s al 0 alkyl Irzo%en 3 or(?f the
rmul a Jigh Glen w@%"c@aag L i 5 gﬁmm pfﬁa gﬁa
t hyl’s ﬁﬁrﬁuﬂ v WireRdirOR Y& F &1 vshy ob&n s,C,BC,aI r Hy@fobé rQror , or a
ar maceut ifloedcting the cappaibd eftbafotmnllhereof . A conpound of claim2 wherein
is Br, CN, CONH2, or NO2. 3. Any one of the fol |l owi ng- conpounds of Cl aim
or a phar maceut i cal | y-acceptabl eXalt thereof: 60 .
rr]2d-Di -n-propyl am no-6-bronmo-14 3, 445- tetrahydrobenz[c d]i ndol e (

4-Di - n- propyl am no- 6-cyano-1, 3, ,L\t/a’t Eédrg‘benz[c d] i ndol e

 4-Di - n-propyl am no- 6- car banoyf-1, 34 H ahydr obenz[ c, d]'i ndol %
4, tet r@hydr obenz[ c, d] i ndol e ( v
dr obenz[c, d] i ndoI e 65 (

-4-D-—n-propy|anino-6-nitro-1
4- Desret hyl am no- 6- cyano-1, 3, 4, 5-
4- Di met hyl am no- 6- car banoyl -1, 3, 4, 5-t trahydrobenz[c d] i ndole. 27 EP
53083 Bl 4. A process for prepar conmpound of forrmula IV, or a
arnaceutlcally acceptabl e salt thereof, as claimed in any one of clainms 1
b 3, ayhivbar e'e Péseﬂse de& edraeaefpte ﬂ\aan@ tviplingradens or byhreduttive aminatidnde piovisipthee n
o r] . s s ei' 1&3{;@ be d °ar’édf' (8¢ G ateiasiviguaify methyl: etaylinppropyl,

I p éﬁ Ying a'¥o mﬁﬁ y Gent to provide the conpounds of

Jrnu a |V wherein X1s F, r, or [err] and [err].and R2 are

ndi vigglual 'y met hyl, ethyl, n propyl, or allyl; or 20 b) reacting a
bnpound of the formul a

D [err] wherein [err] and [err] V|duaIIy ethyl, n-propyl or allyl,
th cuprous cyani de or an al kal ig7or ka rearth cyanlde and cuprous

, odidgoof 1- net hyl - 2- pyrrol i donejto p#ovid Be conpounds of fornul aLpV

\/\/

S Xe Rowmal=Kemwtint

— <

\—
. 45
where R? is hydrogen, methyl, ethyi or n-propy! and Y is hydrogen, methyl, ethyl or chloromethyl, with a
borane compiex to provide the compounds of formula IV where X is CN and R' and R? are individually
hydragen, methyl, ethyl or n-propyl; or

50 h) reacting a compound of the formula

55

{ N 'F. ) . LVa

/\/

60 -

where R' and R® are defined as before, with a peptide coupling agent and ammonia to provide the
compounds of formula IV where X is CONH,, R2 is H, methyl, ethyl or n-propyl and R’ is defined as before;
65 or

29




35 wherein X is CN and [err] and [err] are individually et hﬁl ., n-propyl “or

s gl e ot oy e

[err] so wherein [err] and [err] are defined as before, w

~bdse in a [err] alkanol to provide the conpounds of fornula’lViwherédlnsX i*s

- reacting a_conpound. of the fornmula 55 [err] 60 wherein [err] and [err]

[err] and [err] and [err] are BRIiOQV153083yBix hyl, n-propyl or allyl; or

defi ned asiiReFéee coppeyndpf thederelag agent to provi de the conpounds of

formula IV 65 wherein X is [err]; Q28 e) .reacting a conmpound of theg

formula [err] 10 wherein [err] is{F or [err] is [err] alkyl, [err] alkoky,

hal o ferr] al kyl, or O benzyl, [971\L is Hor [err] alkyl, with basict

cl eavage or when Z' is Obenzyllilit cat &1 ¢ hydrogenation to provide }
n

conmpounds of 15 formula IV whergin S or d and R is hydrogen and
[err] is [err] alkyl or hydrogem\ #f )/ reacting the conpound of t}¥

formMa 20 [err] 25 wherein [err]land fferr] are defined as before, with
al kyl ati ng agent or by reductive ' ion to provide the 30 conpounds of
f or mul awhiteintRE issdefinddsas Befofe, witiBin Rirhafiderar by eeddctive smihation avith @rhydirogenccatalyst to
i ndi vi dif jdithe cempprrids ofsermula IV whene %is EONHg R* intimethyh sthyieen-pfopyiand B isgefingdas r | |

may e V4] ogen, &% heacting.accomound of the fornula 35 [err] 45 whdre
= Sk e ik SorrRuidieh whith Ao G i oo ol o ARSI B, L

or chl oaph@inayeuticalty-bddeptablRNar Bareoh) B didinied iR ahy 6héiof Elaind & t3) ERLINSS WK orde@F MUIEa
| V wher @) pram@ideuticallyfacceptpbie pairidreomexcipierds ihagifor.i dual | y hydrogen, nethyl, §

et hylzoor ig«&b%?afef 2 i\"&‘&’@t"? ﬁ%rnaﬁ ggz%@néragdwrweﬁ? mul a 50 LVa geooém

err] apgd.I. ’ - feaify- j nd §
{a\/rmm]ni a&gq;_ nigpﬁ'b%dti g,e m%pﬁ%ﬁ%?g' gg%’%ﬁ"nﬂ%?%bm\%}%;g?%&%y a5 ra]"‘ﬁgi}%‘gIrt [err]f -
met hyl, ethyl or n-propyl and [err‘] I's defined as pefore; 65 or 29 :

YT . |
30 - / \ //
/7,

H

wherein
R® and RS are individually methy!, ethyl, n-propyl or allyl;
X% is NO,, Br, Cl, or F; or an acid additional salt thereof.
9. A compound of the formula

35

S /f‘\/‘\RsR, ' -
B oo

45 N \
-
z-coL—I “H

wherein
50 R® and R® are individually methyl, ethyl, n-propyi or allyi;
X® is NO,, Br, Cl, or F; and :
Z is a protecting group; or an acid addition salt thereof.
10. A compound of the formula

o | ./I\/.\ NHis .an
“ I\/ﬁ\/f" -

zm-JI;I// H

65 wherein




153 083 Bl i) reacti ng a conpound of the fornula 70. \
] wherein [err] is defined as before, with an [err] h MM
@ictive emnation with a hydroaen cat aa‘y’st to yield the @0 w, {Iﬂ”’
mul a 1V where X is [err] Bthyl or n-propyl and[é’rr

¥ ned ‘as- & h{a,efg;r@ or)F) arfdPt i Onal I'y sal i fying the conpounds of fornula IV.
- 3A phar mazewmeﬁ ttink QFdii] Gtlan @tid Wdtiitidh seleMprebfSEes as an ‘active ingredient a
pound of formula IV, or a pharnaceutically-acceptable salt thereof, as

di ned; icmimsfor tecContractingSate: ATt 0 3, associated with one or nore

rmaceut i cal I'y ﬁg{agt abl e carri ers t%e EXCI Lpients therefor. 20 6. A

r maceut i &t PPERTIR BEPHING 3POBPARCE A IBYRA for oral adnministration. 7. A
ound of formula IV, or a pharna eutlcal | y-acceptabl e salt thereof, as

ji ned,in any one of clainms 1 to 32 forg use as a central serotonin agoni st
t he chenot herapy of - war m bl ooded°\1yﬁ’a\ 8. 2A compound of the fornmula
r] wherein [err] and [err] ar |nd| 9% d¢ T'YpyRmet hyl , ethyl, n-propykyor
alfyl; [err] is [err] Br, O, or cid addltlonal salt thereof. 9.

( 50 - [err] and [err] are
|n_|V|duaIIy nethyl, ethyl, n- prop}_/I T ITyl; [err] is NO2, Br, d, or F;
Zis aprotectlng group; or | ddition salt thereof. 10. A

ound \Qﬁ r&nﬁ‘ Jn rl‘l%”a&m% uQR, h@éromeﬁigthﬂ e’ﬁ%l n-prtﬁzel & llﬁr’la a%)%ns&lcd@rél\] CORH,,

1] Br, Nk or NO,; UtiSoliF-adbSthtE Sat kb rébt-Qiich i¢harubteiet By-addi ti on sal t
t hgreof? 5 @&aaﬁgﬁmombdmdﬁmhéfmmang State: AT 1. A process fof preparing

a tonpound of the fornula [err] whegein [err] and R2 are |nd| VI duaIIy

r\y.flrogen met hyl, ethyl, n-propyl $r allyl, and Xis F, d, CN, [err]
. o _ )
25 I \ﬂ/ AN
. ® : XvVif
o NN\
_whérein

X% is F, Cl, Br or NO;; : : )

R® and R° are mdlvfdually methyl, ethyl, n-propy! or allyl, with an oxidizing agent to provide the
35 compounds of formula IV wherein X is F, Cl, Br or NO,, and -

R' and R? are individually methyl, ethyl, n-propyl or aIIyl or

b) reacting a compound of the formula

XXXXIla

. 45

wherein R“ and R' are mdeuaIly ethyl, n-propy! or allyl, with cuprous cyanide or an alkali or alkaline
50 earth’ cyamde and cuprous iodide in 1-methyl-2-pyrrolidone to provide the compounds of formula v
wherein X is CN and R* and R? are individually ethyl, n-propyi or allyl; or

c) reacting a compound of the formula

| \( rNRMRw - | ' —

65 wherein R' and R'® are defined as before, with a hydrox:de base in a C,—C‘ alkanol to provade the

55

31




20+NH2 or [err] or a pharmaceutical |l y-acceptable salt thereof; which s

characterized by: a) reacting a conpound of the fornmula [e "ﬁ |
~[e r] is F, d, Br or [err] [err] and [err] are |nd|V|duaI:”” II Imm’/m,

n- propyl or aIIyI wi th an oxi tg4o provrde the 35 cenpbundsso
formul a IVV\,herern Xis F, d gbzbnf‘r'fgﬁa -

[err] and [err 1

i ndi vi duedmppundstoh formula{ efe"h 99?}%3'6’(“'3‘[‘1’ 97 are B‘F""W])‘a"r"éﬁ'(‘,‘ MREPPy °68]’1‘[56’Und of
tthe for mul &) #9ctng 3 cpmHe gl 'He and [err] are individually ethyl, '
n-propyl or allyl with cuprous cy de or an alkali or alkaline 50 earth :
cyani de and cuprous iodide in 1-ne yI 2-pyrrolidone to provide the
conpounds of formula IV wherein S QQ\nd [err] and [err] are

i'ndi vidual ly ethyl, n-propyl or ¢fll or 'rRacting a conmpound of _the }
formula 55 [err] 60 65 wherein [lerr]: and err] are defined as bef 8WEII wi thh

a hydnexi de base in a [err] al ka\gl/t\g/ovr de the 31 EP 0153083 Bl 10
conpounds of fornmula IV wherein X¥s [€r] and [err] and R2 are '
i ndi vidually ethyl, n-propyl or aj ; d) reacting a conpound of the

formula [err] XLITI-to 15 wherein [err] and

are dgfined .as, bef dia nof
22 orh ! o BT R0 ol SR SR4A0on T, LU 6 chbuRm AR 0T 1
30 wherei neXread:tﬁng cBrhpdund ofZthe fosmiier 1] al kyI [err] al koxy, halo [err] :
al kyl, or Obenzyl, and [err] is Hor [err] alkyl, with basic cleavage org
when [grr] IS Obenzyl with catalxtic hydrogenation to provide the !
corrpounds of formula IV wherein Xlis Feor CI &nd R is hydrogen and [err]
Ns/[err] al kyl or hydrogen; or f eg.tft\n afanppound of the fornula 35 44
[err] 45 wherein [err] and [er r def | S§ before, with an aléy‘h/tln ".
- agent gr by reductive am natlo ovi t he conpounds of fornmul _
wher e iIs F, A, Br or [err] an er and [err] are individually nethyl,
ethyl, n-propyl, or allyl or one é [ehr] and [err] may be hydrogen; or

30 wherein X' is F or Cl, Z7 is C+—C, alkyl, C,~—C, alkoxy, halo C,—C, alkyl, or O-benzyl, and R'® is H or C;—C,
alkyl, with basic cleavage orwhen2’is O-benzyl with catalytic hydrogenation to provide the compounds of
formula IV whersin X is F or Cl and R! is hydrogen and R? is C;—C, alkyl or hydrogen; or

- f) reacting a compound of the formula o

}\/\
: 40 ' XIve
| o /\

wherein X® and R'® are defined as before, with an atkylating agent or by reductive amination to provide the
compounds of formula IV where X is F, Cl, Br or NO,, and R! and R? are individually methyl, ethyl, n-propyl,
or ally! or one of R' and R? may be hydrogen; or-
@) reacting a compound of the formula
50

. - }\/\ -
LV
\/\/l_% |

w ]
where R® is hydrogen, methyl, ethyl or n-propyl and Y is hydrogen, methyl, ethyl or chloromethyl with a

borane complex to provide the compounds of formula IV where X is CN and R and R? are individually
&5 .hydrogen, methyl, ethyl or n-propyl; or




::.jétcti ng a conpound of the formula 50 ['err] where [err]—s ||yurogen

07

met@@yl, ethyl or n-propyl and Y | s hydrogen, nethyl, ethyl ‘ ‘“‘
\Vi.t@ a borane conplex to provide of fornmula Iiﬁm ﬂlﬂm;‘
and$[err] and R2 are individuall ﬁ%?ﬁgm(ﬁﬁ met hyl , et hyl

or § EP 0 183e&8d Bdonpbukcest@ld fognuie COnpound of the formula [err] where

[ er ._] and [err] are defined as before, with a peptide coupling agent and
argni a to provide the 5 conpounds ggH. formula IV where Xis [err] is H

met byl , jethyl or n-propyl and [err] S d.eflned as before; or i) reacting a

pound of the fornula [err] 30 MJernlyis defined as before, with
an ferr] halide or by reductive Rj’ff)n MARa hydrogen catal yst t%vyi eld
t hef conpounds of forrmula IV wher [erw] is H nethyl, ethyl or -
n-pfopyl, and [err] is defined as b r e\

) optionally salifying the

conpounds of formula IV. 2. The pro ess pf claim1l(a) for preparing

() -B-di - n- propyl ami no- 6- brono- 1, 3, N5=t8t r ahydr obenz- 35 [c,d]indole

wWhi h is characterized by reacting

(): -n- 9@43 il (R3-ae2. definechas] bafors,awighy & peptidia ooyl sgEot ar{ ammibnin tto brovide tie
N dhl or’SS noa &f dermuta Aowiass X (3ICONHe Ris . pethety] ermawpy! and Riis defied pehkeforesf
cl@dm 1(a) f,p;eaa{nsg%h&gmg)ﬂﬁeq;rmaapropyl am no- 6-brono-1, 3,4, 5[c,d]indol e

whijch is characterized by reacting

() $4-di - n- propyl am no- 6- brono- 1, 2, 4, 5- hexahydr obenz[ cd]i ndol e with

mafgand®e dioxide. 40 4. The priotess of claim 1(b) for preparing

() -4-di-n-propyl am no- 6-cyano- 1, 3, /& 5-t J\rahydrobenz- [c,d]indol e which
f characterized by reacting

44-di - n- propyl am no- 6-brono-1, g, 4, 5§ t et rla- hydrobenz[c dlindol e wi tfp

Pproud’ cyanide. 5. The process o\g/a\ (c) for preparing

44-di - n- propyl am no- 6- car banoyl 3,4%5-tetra- hydrobenz[c, d]indole which

characterized by reacting ()-4-Ji—n-lropyl am no- 6-cyano-1, 3,4,5- 45

§ rahydrobenz[c,d]indole with potassium hydroxide in t-butanol. 6. The

Pces o owherbin iRfris defirjedfas befprecyittr anRJ halide or by reductive amination with a hydrogen catalyst to

3 4-di - nV' mpgunds ¢f farmule . where Xiis GONH, R%is Himethyb lsthitof o-pepyiaadR ds definedesi s

A g19pp
B bber ety Bl dbelndt PLORMB T 10O Dl LED 12,20, 4. 5
. ahydrobeizp‘ir ffé@e'%q ) 1OF BAGAHrg G+ FA- B Gpylafnino EXrorb. b
) fes [Ridipdold Nevhich) -id- & ’ Eﬂarrﬂfm-qr iii- Mﬂ;ff‘,',’_‘f So-%g%?rgf %&ﬁhﬁ-
r obe nz['%fdl\wdm!m#.dbhdqlhwms Nchlanoa&enmmldeedimbtpylslﬂmtmd g'le(h)llamlne

A di met.h éﬁ'ﬁ'i'ﬁﬂ'ﬂie ﬁB"‘l“QfEFPI)GPFE'EQr‘&J""H proRydamin Q:5 mad Slaslodlingolgwhighsisi um
hyldr oxi dex'laﬁ “'"9 tHfdi-ppepgarming f- el Haa( S-heyphygpobpnzicidligole with
()§- 4- digret h 2% a coyamn pPidt p%ptsﬁﬁgr Pmdam )ﬁ L&auana@ k8, smaﬁ{?drwenz.

cHar act er icziiickddsy waiaht ii$1g chérdcturinadl feattinge1 ( IFA-propylanti6-Brofod, 34, Sotetra-
t ¢t rahydrmlpdcdﬂwﬂdmthecwm Qaldp] in THF. 55

he process of claim 1(c) for preparing (x)-4-di-n-propylamino-6-carbamoyi-1,3,4,5-tetra-
\_/ hydrobenz(c,dlindole which is characterized by reacting (+)-4-d|-n-propylammo-6 -cyano-1,3,4,5-
: ‘45 tetrahydrobenz|c,d]indole with potassium hydroxide in t-butanol.

6. The process of claim 1(a) for preparing (+)-4-di-n-propylamino-6-nitro-1,3,4,5-tetra-
hydrobenz[c,dlindole which is characterized by reacting (i)-4-di-n-propylamino—6-nitro—1 2,2a,3,4,5-
hexahydrobenz|c,dlindole with manganese dioxide.

7. The process of claim 1(c) for preparing (*)-4-dimethylarino-6-carbamoyl-1,3,4,5-tetra-

s50 hydrobenzicdlindole which is characterized by reacting (+)-4-dimethylamino-6-cyano-1,3,4,5-tetra-
hydrobenz[c,dlindole with potassium hydroxide in t-butanol.

8. The process of claim 1(g) for preparing (+)-4-dimethylamino-6-cyano-1,3,4,5-tetra-
hydrobenz{c,dlindole which is characterized by reacting. N-formyl (+)-4-dimethylamino-6-cyano-1,3,4,5-
tetrahydrobenz|c,d]indole with BH;-(CH,),S in THF.

55
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| cgiédat i %aqﬂ‘l@;?i'g ing ler (Rgan e sFiiclingnB nagtcfinsprchy | agler eipgharmazautisghe annehabareg
otder NoZ g

4 -NR R |V 15 worm Rl und R2 |
unabhi ngi g Wasserstoff, MethyEP @ 158083 Bbpyl oder Allyl sind, und X fQ
F,~Gl, [Betem@hiprighiiNii@die MpitragssitanteiHE GH BEWFR GBITdN L&NDSPhar nazeut i sch .
ari\n_efhnbareﬁ S&l %larg;r}_zon. Ver bi ndung nach Anspruch 1, dadurch
gekennzei chiY&Pn erFermpl ) oN. CONH2 odor N2 steht. 20 3. Irgendeijpe
der f®l genden Verbi ndungen nach Anspruch 1 odor sin pharmazeutische
annehnbares Sal z hiervon, nanii cl'r: ()-4-D -n-propyl am no-6-brom1
, 3A, 5-t et rahydrobenz| c, dl i ndol, o ' : _ '
() - 4- Di - n- propyl ami no4- cyano- 1, Z/9RG/E™ ngﬁllﬂ‘(}r'obenz[ c,dlindol, z5 ¢y ()-P-
Di - n-7pr opyl am no- 6- car banoy! - 1173, 4f%- t4f dr obenz~c, dl i ndol ,
()4-D -n-propyl am no-6-nitro-1%8, 4,4t e« ahydr obenzl c, dj i ndol ,
() 4- Di et hyl am no- cyano- 1, 3, 4, 5- &T dr obenz[ c, dl i ndol oder
3 |

() .- D net hyl am no- 6- car banoyl -1, t et rahydr obenz[ c, dl i ndol . 4.
Verfakren zur Herstellung einer dung der Fornel (1V) oder sines ,
phar mazeuti sch ahnehnbaren Sal zes hi ervon nach ei nem der Anspruche 1 bis é
dadur ch wgeik RNEHHER? dWeRs unabiftingig Wasserdtdts, Methll E}%“gﬁgﬁﬁ oEe‘?ﬁ\Imlsiné,th) 35 ell

Tl

L kNN 11/ 711
) L M S *
r

\ NRSRxVI X fuk 6, GlEr, ON, BONALONH odel NO, steht, @bt ein Whdrmiakzetbiich @RkkhMbargORdionidtoon.
j eweiy s untaferbinding rigth hwbwcfEl.l?y_ﬂqrcweWn@.dms X/ Br] CNs iICONH, adet NOj stetm

ALyl si ndz)-9Bi-slpopylanihd-bleyaRsl 5,4 6okra larsbenfddrhdiung der Formel (XXXIla) 5 |
fr n,}a 60+k&Di-mpreiviamingié-Edrthmoyiaddy,S:@trahytiiobyizic,djinddl, opyl oder Al |yl

bedeut en, { %DKU ylanging-6-pitrenl34,5detahydsdhenale.dlintlel] | et al | cyani d oder -
Er dal kal i rjig{-gib} °§§@°’P§D (iAW '1:6’ p ZIF;'H“'FQ hyl - 2- pyrr.ol i don zu |
Ver bi ndungr@rve&%e E%emami%?ﬁa@é b ﬁi?bdmgﬁ ﬂt(lvfJ QGerRyls{n%{(:W\agm ulisgy el |3:

s
unabpangringhribien Saiz8s e hack GinérA Gér fr he QLS| iRdreh \YBRERSABicKet, Wb 0, Oder
(a) eine Verbindung der Formel (XVIf) ' '

ShL A biap ine8bom a4l LBQJ,,&E&HQW , Ethyl, n-Propyl oder

- 35

XVIf

| R I}:ﬁ/\f"“s"'
- oYY

\A_rorin_x_‘ ft“_:r £, Cl, Br oder NO; steht und R® sowie R® jeweils unabhangig Methyl, Ethyl, n-Propy! oder Allyl
sind, mit einem Oxidationsmittel zu Verbindungen der Formel (IV), worin X fiir F, Cl, Br oder No, steht und
R sowie R? unabhiingig Methyl, Ethyl, n-Propyl oder Allyl sind, oxidiert wird, oder

(b) eine Verbindung der Formel (XXXlia) '

45

50
r

N\ regts

/\/ ' | XXXIla

60

worin R' und R™ unabhéngig Ethyl, n-Propyl oder Allyl bedeuten, mit Kupfer {I) cyanid oder einem
Alkalimetallcyanid - oder Erdalkalimetalicyanid und Kupfer(l)iodid in 1-Methyl-2-pyrrolidon zu
- Verbindungen der Formel (IV), worin X fir CN steht und R?! sowie R? jeweils unabhéngig Ethyl, n-Propyl
. 65 oder allyl bedeuten, umgesetzt wird, oder




IEXT. TN N | | [ [ '"'
3 XNR 4R a ~~~~~~~~~ XXXI | ERO 153 083 Bt

: . Hwrin R4 und RI3 wi e oben
defl ni ert si nd, (g)ieﬁ"grvemngr' derl’o:arénéa' (l)(?](xe)l nem C, - C4- Al kanol zu Ver bi ndungen
;det Formel (1V), worin X fOr CONH2egteht und RL sowi e R2 unabhangi g
Et yl, ‘n- Pr5opyl oder allyl bedeuten, &gesetzt wird, oder (d) sine
Ver bi n-dung der Formel (XLIl) von. eht}f \atr s . - 20 25
1R ' _/ H -1 isch 30 RIRRD wi e oben defini %65{11
sind, mt einem Reduktionsnmittel zu I/erbl dun n der Fornel (I1V), worin
I¥ur NH2 steht, ungesetzt wird, oder W ,SieAVerbindung der Formel (X Vb)
35 0 | ~~~~1 9. 740 S
XIVb lyl id worin Rl oder Cl steht, Z7 Cl1-C3-Alkyl,

C, - Cs- Al koxy, Hal ogen- G - C3-A kyl oder O Benzyl bedeutet und R15 fO H oder
Cl-Cr- Al kyl swetnf R' ell!# 8 wisi gben Hefiviegsind, chu baskein einprm |Cr-sCAlkanglrzu YeBindungden

st eht , dur ¢h R%{t"aw 1 '"Pfyfa??%h‘*h Fightapd (REREANgiRRthytayRraav! ederlivi badeyten,

X fur F oder )(ga&;. st und R2 Ci1-C3- Al kyl oder

Wasser st of f bedeut et veﬁngesetz?&\?\n{eﬂg&miod er 50 (f) sine Verbindung der
spFormel: (XiVe) 55 . 0z 15
,a,eg(l Vc 60 2 ' D worin XI und RLl wie

oben definiert sind, mt ei nem Al kyl I% teI oder durch reduktive

Ao ni €rung zu 65 Ver bi ndungen der F F.mn‘?n Xfo F, d, Br (1)(93&1

NO2 stieht und Rl sow e R2 unabhi ngi g;I\/Eth ~~~~~~~~~~~~~~~~~

0153083 Bks - | ~~~~~~ I \f/ 111111 J1l| 1111111 EP O

153 083 B1 ; u S* Ethyl, N Propyl
oder Allyl bedeuten oder einer der Su ' ten RI und R auch Wasser st of f
ischsei n kann, -

3¢ worin R' und R?* wie oben definiert sind, mit einem Reduktionsmittel zu Verbindungen der Formel (IV),
worin X fir NH, steht, umgesetzt wird, oder
(e} eine Verbindung der Formel (XiVb)

' .. 35 ’ 1 T
E \ 1 scz - .
| - I"" XIVb
) 40
'.'yl \./ - - _ _
d ’ -~ worin R fiir F oder Cl steht, 27 C,~—C,-Alkyl, C;—C,-Alkoxy, Halogen-C,—Cs-Alkyl oder O-Benzyl bedeutet .

und R'S far H oder C,—Cy-Alkyl steht, durch eine basische Sp_a‘ltung oder, falls 27 fiir O-Benzyl steht, durch
katalytlsche Hydrierung zu Verbindungen der Formel (IV), worin X fir F oder Cl steht, R* Wasserstoff istund -
R? C,—C,-Alkyl oder Wasserstoff bedeutet, ungesetzt wird, oder

50 ) eine Verbindung der Formel (Xive)
55 o /T
| N / \ R1S —
\ / N /

50

l worin X und R® wie oben definiert sind, mit einem Alkylierungsmittel oder durch reduktive Aminierung zu
65 Verbindungen der Formel (IV), worin X fiir F, Cl, Br oder NO, steht und R’ sowie R? unabhéngig Methyl,

35



ungé:setzt wird, oder (g) eine Verbindung der Forne

\S/\jélsterl\s'lt})?; .I\/Et hyl , Et hyl dder_ n- Pr %I bedeut et und IYt W}lgsiﬂmw,ﬂ"I"’”m””!"
1=

81 Bor ankonpl ex zu Ver bi ndungen

Met hyl , Et hyl oder Chl ornet hyl

der FOI’ Meihyl( N-¥opyldaed AtyXbedeiiter dlied ElﬁéﬂdeﬂS\fﬂ:sﬂlemm‘ and R awla lassegioff sein kann, ( ‘
|

V\ﬁsserstohﬁeseﬁbﬂlkaderEt hyl oder n-Propyl bedeuten, ungesetzt wrd, oder
ei'nes Ver bi righaing \eehindong ﬁﬁfIFWQTL%)’) 20 . '

2 25 s | Rr RR

LVa H 30 worin RI und R8 wie obenfitrefiniert sind, mt einem

Pepti dkupplungsmttel und mt A I ak ezu Verbi ndungen der Formel (I1V),
-worin X fOr CONH2 steht, R2 V\ﬁs; r sShoff ﬁ/g , Ethyl oder n-Propyl

bedeut;gt und R1 wi e oben defi ni setzt wird, oder 35 g@% ein
LVb 45 vvorin Rl wie o
u

rt igt,
Ver bi ndung der Fornmel (LVb) .40°Qt~

definiert ist, mt einemR -Hal og&ii d (far rch reduktive Amnierung mt
ei nem 50 Wasser st of f kat al ysat or zu Ver liii ndungen der Formel (1V), worin X
fO CONH2 steht, R2 Wasserstoff, thyl’, Ethyl oder n-Propyl bedeutet und

RL wi e oQghn QEvadQée‘?sr&ff | MPdshy), (TR 38424 Goadtid upl v WaGeRtoR2MeRPER
Ver bi nducgeimetsf i |sl',:ﬁlfttr5%m( h:‘ln&kaﬂm A nJé Ldgen dét gSaJ.eI mfycﬁarﬁ i X fi tlg \Aﬁtﬁlﬁlﬁx%d;'r
Phar maz e sawis 8Bhunabldingig Wasserstaff, Mdmqutn\h ogekﬂ?nmemdhnet umgesetzowial, edane

Ver bi ndung (Bleainepsrhindungider Frmeh@Val( | ) oder ein pharmazeutisch annehmbares
Sal z hiervon nach ei nem der AnsprOche 1 bis 3 als 55 Wrkstoff in
Ver bi ndung mt ei nem oder nehreren
HisHf sstof fen hierfur enthalt.
| 6. gharnazeutlsche Formulieru . 5 in einer zur oralen
Vérabrelchung geei gneten Form 7i Verfbi nd ng der fornel (1V) oder etva
phar mazeuti sch annehnbares Sal z ch ei nem der 60 65 36 A

, 111111211111 HEIl 11121 11 1111 | 11 111 I1ii Nl EP 0153083 Bl

30

worin R' und R® wie oben definiert sind, mit einem Peptidkupplungsmittel und mit Ammoniak zu
Verbindungen der Formel {IV), worin X fir CONH, steht, R? Wasserstoff, Methyl, Ethyl oder n-Propy!
bedeutet und R' wie oben definiert ist, umgesetzt wird, oder

as (i) eine Verbindung der Formel (LVb)

.40 : o }i/\ HR

U \/\/

: Ra

worin R® wie oben definiert ist, mit einem R'-Halogenid oder durch reduktive Aminierung mit einem
50 Wasserstoffkatalysator zu Verbmdungen der Formel (IV), worin X fiir CONH, steht, R Wasserstoff, Methyl,
Ethyl oder n-Propyl bedeutet und R! wie aben definiert ist, umgesetzt wird, und
(j} die erhaltenen Verbindungen der Formel (IV) gegebenenfalls in Salze {iberfGhrt werden.
5. Pharmazeutische Formulierung, dadurch gekennzeichnet, daB sie eine Verbindung der Formel der
Formel (IV) oder ein pharmazeutisch annehmbares Salz hiervon nach einem der Anspriiche 1 bis 3 als
55 Wirkstoff in Verbindung mit einem oder mehreren pharmazeutisch annehmbaren Trégern oder Hilfsstoffen

LVb -

l

rmazeuti sch annehnbaren Tragern odor}

e

hierfir enthalt.
6. Pharmazeutische Formulierung nach Anspruch 5 in einer zur oralen Verabreichung geeigneten
Form.
7. Verbindung der formel (IV) oder ein pharmazeutisch annehmbares Salz hiervon nach einem der
60 : .

65
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AnsprCche 1 bis 3 zur Verwendung als zentral er Serotoni nagoni st

. :nglhe?Eg()hegapeUt i schen Behandl ung war mbl uti ger Ti erfmlmumnlﬂlmmuullll P

ders

LX S~~~ to | i zX WorS n*RI "und *
"R6 jéweils unabhang| g Methyl, Et h;ﬁp ?n@?o%%ﬁ B!)der Al'lyl bedeuten und t 5

» X6 fdr NO2AnBriichel 1 6Ee3 zbr varwbﬂiqun@dusr ze&trﬂersaumadtbohmuesa& z:hhnahermunéahen
Ve‘Lb4 ndung Bdeandking m%ﬁ@{mr YTiep)
LXI 4 25 $uYesbindpss derferms! ¥0ei | s unabhingi g Methyl, Ethyl, n- Pr opy!

oder_AIIyI sind, 30 X6 fur N02, r, O oder F steht, und Z sine

Schut zgruppe ist, oder ein Siureaddi |onssal z hiervon. 10 Ver bi ndung der
Formel (LXII) 35 _ 6 r \I/;\H2 LX

LXI |1 45 worin xI fOr NO2, Br, oder F F und Z eine Schutzgruppe I st

oder ; ei nmSaureaddl tionssal z hi erv : entansprfiche ffr den

Vertragstaat: AT 1. Verfahren zur ste ung ei ner Ver bi ndung der Fornel
er

(1V): 55 i 4 -NAIN SRRV 60 65 worin
Rl und R2 Je\/\/ells unabhangi g Wass I\%th |, Ethyl, n-Propyl oder

Al | y4 SI nd wofj Iﬁ jewells na hanglg Methyl, Ethyl n-Propyl oder Aliyl bedeuten und

iy I Tor NOy, Br. C ‘L;{F W RN , EP 0153 083 Bl1

c U S 9. Ver f,{du For y', CN, CC]\IHZ, NH2 oder NO2 steht, oder eines

phar! mazeutlsch annehnbar en Sa| zes hi egyon, dadurch gekennzei chnet, daB (a)
ei ng Ver bi ndung der Fornel (XVIif) 5 5%56e
»

i I \ H/’\IMSR, -
s | N\ |
| a7
zZ-C H

worin R® und R® jeweils unabhiéngig Methyl, Ethyl, n-Propyl oder Allyt sind,
30 X® fiir NO,, Br, Cl oder F steht,
und Z eine Schutzgruppe ist,
oder ein Sdureadditionssalz hiervon.
10. Verbindung der Formel (LXH)

35 6

45
worin X® fiir NO,, Br, Cl oder F steht und
Z eine Schutzgruppe ist,
oder ein Séureadditionssalz hiervon.
50 Patentanspriiche fiir den Vertragsstaat: AT

1. Verfahren zur Herstellung einer Verbindung der Formel (IV)

( 45\4 -NR'R* v

60

i 65 worin R! und R? jeweils unabhangig Wasserstoff, Methyl, Ethyl, n-Propyl oder Allyl sind, und
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v 15-NR R '5 worin X5 fur F; -, Br oderNCJZs |
R6 jeweils unabhangig Methyl, Et hyI n- Propyl oder Allyl sind, mt einem

Exidationsmttel zu Ver bi ndungen der For nel (1'V), wori n X f WII'MHH‘I'I I”“l
oder No2 steht und R sow e R2 unabhan Vet hyI Et hyl-,

Al'lyl sind; oxidiert wird, odor FB) Q@rﬁl ndung der For XXXl 1"a) 20"
-14 13 25 - X farF, Cl, Br, CN, CONH,, NH, oder NO, steht, 1-NRR 'OX | | a 30 }

warin R odeneinds| phannreaduitisch @nup! hﬁbhi‘ Salzes Rbtvpmldadxddrgehednsellchm.chbﬁt en, mt :
Kupfer (1) dg)&ﬁ‘ﬁde@d'é\"‘%ﬁehé?ﬁ“ﬁll fi met al | cyani d odor Erdal kal i metal | cyani d
und Kupfer(l)iodid in 1-Methyl-2-pyrrolidon zu Verbi ndungen der Fornel

(I'v), worin X fOr CN steht und R ‘s Wi e R2 j ewei | s unabhangi g Et hyl,

n- Propyl odor allyl bedeuten, ungesgtzt gvird, oder. 35 (c) sine .

Ver bi ndung der Fornel (XXXI11) 40/ N\ \ - ) le
411s t3~~ , 1 cll | 45 worin R und\n(R' 3 R %ben definiert sind, sger
Hydr oxi dbase in ei nem CC4- Al kanol r bimdungen der Fornel (1V), worin X
fO CONH2 steht und R sowie R2 unaphi nygg
bedeut en, ungesetzt wrd, odor (d) er bi ndung der Fornmel (XLIIl) 55

1 LI r~-~R1 R2 L 60

HZ- i vvor | waori X5 € @; GRBr udiee NOp@eht ded R¥sbwie R® pweild unabihlingly Mum!FEQdUh{PramlsxdartAllell zZu
Ver bi ndu geshmde em@r#@iorﬁmnﬁ' zu V@bindynaendexFgrmel (I)-iwodn éﬁgF Gl edas Noy stelit yng

g Ethyl, n-Propyl. odor allyl

oder L3 owie R unabhanglg 'Ethyl, n-Propyl oder Ally! sind, oxidiert wird, ‘oder rz: *C L
M5+ EP,015308 5 BYePE;ng EVREACY d"‘%g der Formel (XIVb) 6

~~~~~~~~~~~~ oit |~ ~——— J~~~~~rssc157
XaLMo * 70. ,2 worin Rl fdr oder d steht Z' Cl-C3-Al kyl,

C1-C3- Al koxy, Hal ogen-d - C3- Al kyl 'Q\Ben bedeut et t6 und R* fOr H

- odor Cl-C3-Alkyl steht, durch eighe b SISC I® ung odor, falls Z° fOr
. O-Benz$A steht, durch - XXXIla
" NN\

4]

worin R und R'® unabhingig Ethyl, n-Propyl oder Allyl bedeuten, mit Kupfer (I} cyanid oder einem
Alkalimetallicyanid oder Erdalkahmetallcyamd und - Kupfer(l)uodnd in 1-Methyl-2-pyrrolidon zu -
Verbindungen der Formel {IV), worin X fir CN steht und R* sowie R? |ewetls unabhanglg Ethvyl, n-Propyl
‘oder allyl bedeuten, umgesetzt wird, oder . ’

35 (c) eine Verbindung der Formel {XXXIII)

30

40 . . /i\/ \ R11R18

rN | XXXIII
45 Co ' _

worin R™ und R*® wie oben definiert sind, einer Hydroxidbase in einem C,—C,-Alkanol zu Verbindungen
der Formel (IV), worin X fir CONH, steht und R! sowie R? unabhéngig Ethyl, n-Propyl oder allyl bedeuten,
umgesetzt wird, oder. .

50 (d) emg Verbindung der Formel (XL

55
XLIII

60

worin R! und R? wie oben definiert smd mit einem- Redukt:onsmtttel zu Verbindungen der Formel (IV},.
65 worin X fir NH, steht, umgesetzt wird, oder




@R al ytische Hydri efung zu Ver bi ndungen der Formel (1V), '
steht, Rl Wasserstoff ist und R2 G Cs-Al kyl oder(V\Z)s’seWIlmnmmuumﬂ)ﬂﬂr
gr.l gs/etzt wird, oder (f) €ine Verbindung der Fornel (XIVc) *20¢ t ® s
woéln Xt5I u?? ZR? W. e obe gefi EP 01'5%083' tB1 e Al | X ve H - 30
i ) | ; sind, mt einemAl kylierungsmttel
durch redukt‘f)\?é‘el(ﬁ'ibmd%?ﬁé ?We%ﬁgf ndungen der For nel (Iyw, vvo?i n X ](caorogor
J Br oder NO2 steht und R sow}i& unabhi ngig Methyl, Ethyl, N-Propyl ’

o

er Allyl -bedeuten oder einer derf Substituentten Rl und R2
© _ _ _uent auch Wasser st of f
Zglaa k&nn, ungesetzt w rd, oder el/rfs\VeLp_;,g%cjung_ de'lr:{I For mel (L\’)ﬁ@b LV
Met hyl, Ethyl odor -n-Propyl b,ed&ute't und V\asserstopf NEV\??l;?rSE?Li oder
Chlornmethyl Ist, nit einem BorankQugl & Zu Ver bi ndungen der For nel {I V)
\e?ltlllrn)@df-ur CN-steht und Rl .50 sow e unabhangi g Wasserstoff, Methyl ’
Fori')r/rel O(E(/a;]-ggofxlr I:zb_:deuten, ung zt® wi rd, oder (h) eine Verbindung der
: ' : . L LV :
- 65 WOr i Qoffh RURIEF Gler i stehg BR0—daAlkyli @r-Cs-Blkony, Halogen€i-rgrilkyl oder O-Benzyl Gecioutst K
Pept | dhaipphdRIGEmH pteIC-ficAlk sishrvshieink basigche:Spaltung oferofplie ) s Orflenaylstebt dyich ey -
der. For mekayiytigrhe Hydiigrinag Vagbindynapss! EQ‘H:V WL O‘g 5@% ool lidoer
R A S S T T
(i) esne ver Bi°h ung K e?geglg(jfrrele (L%.) 5 ] ONHO ?i r~f~i—l lérrgeset o rd. oder
1 EOO 20 . -] .
LVH 15 worin Rl wi e oben definiert ffst, mt ei - H i '
Irz\g_/rqllrjrgti \(/Ie.V)Am' ni erung ][n"t ei nem W e\rs fka!t'gggqsgolr_lalzﬁgslglrgi ﬁgﬁaggﬁrggr
g , worin X for CONH2 stéht, t of f
n_—ﬁ’r opy)s; bedeutet und R w e obe defiﬁer i st, ungéscl\a/{stz{]y{/vi’ 'r'gt hﬁlnéolc(‘iq%)r
di ¢ erhal tenen Ver bi ndungen der Fd\nyf NI gegebenenfalls in S;al ze
\ljggrwhztay\erden. 2? o2 Verfahriz nach Anspruch 1 (a) zur Herstellung
h ()-4-Di-n-propyl ami no- 6- brom 1HR—4-6etetra- ( [
da@lurchaogekennzei AR ra. .hydr obenz[ c, dl i ndol
0 ' 4-Di-n -vPJrig %L,?arﬂjﬁv%; gﬁet,)\rdgﬁnfe-&]sin%; a_ﬁeiﬁerﬁ’ Aﬁ?lﬂﬁ%ﬁs‘miﬁel oder durch reduktive Aminierung zu
Verbindungen der Formel (IV), worin X fiir F, Ci, Br oder NO, steht und R! sowie R* unabhéngig Methyl, -
Ethyl, N-Propy! oder Allyl bedeuten oder einer der qustituehten R' und R? auch Wasserstoff sein kann,

25 umgesetzt wird, oder
{g) eine Verbindung der Formel (LV)

: : : . \/ \ R°
: I H : ' LV
o NSNS | |
45 o _ _ _
worin R® W_asserstoff. Methyi. thyl oder n-Propyl bedeutet und Y Wasserstoff, Methyl, Ethyl oder
Chiormethyl ist, mit einem Borankomplex zu Verbindungen der Formel {IV), worin X fiir CN steht und R'

50 sowie R? unabhéngig Wasserstoff, Methyl, Ethyl ader n-Propyl bedeuten, umgesetzt wird, oder
{h) eine Verbindung der Formel (LVa) ' .

55

| )O\O“r.\ RaR'-,.
i ) - ;_ | I./\ I"" | LVa

g5 worin R' und R® wie oben definiert sind, mit einem Peptidkupplungsmittel und mit Ammoniak zu.
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hydr obenzl ¢, dlindol mit -Chlorsuccininid, Dimethylsulfid

ungeset zt wird. 3. Verfahren nach Anspruch 1 (a) zur Herstml(! m!“ﬂ"““““

1) ~4- Di - n- propyl ani no- 6- bromJ.. 3 hydr obenz[ c, dl'i a
gekennzei chnet, daB ()-4-Di - -prgémoélt brom1, 2, 2a, 3, 4, 5- hexa-
" hydr ob&erbindqnjbn detdlormel tiVMbwogia Xdtio CONHIsTee SRE Wassewstott]. Mcthyl \E}lnvﬂ ahsreﬂ’rﬁmph :
Anspr uéﬁ’elﬂ"egﬂ'p R wie qhen defisjertigtymagsetzt wird, oder ;
()b - n- gF 8BS VerRirayesiertrme (Vo 4 5 tetra- hydrobenz[c, djindol, dadurch |
gekennzei chnet, daB ()-4-Di - n- propyl am no- 6-brom 1, 3, 4, 5-t et rahydr obenz-
fc,dlindol mt Kupfer(l)-cyanid etzt wird. 5. Verfahren nach Anspruch

1 (c) zur Herstellung von ()-4-DiAn-pyeQpyl am no- 6- car banoyl -1, 3, 4, 5- 30
_ enhgghgthnet , dal
. 4,5 tetr - hydrobenzl c, dl i ndol m tvp

t et rahydr obenz| c, dl i ndol, dadur,

() = 4reDi - n- propyl am no- cyano- 1, :
Kal i umhydroxid in t-Butanol un‘géQ rd 6. Verfahren nach Anspruch 1
(a) zur Herstellung von ()-4- O-gproﬁyl am no- 6-nitro-1,3,4,5-tetra-

hydr obenzl c, dpi ndol, dadurch gek zeigchnet ,  daB - , _
()-4sDi -n-propyl am no-6-nitro-1, 2, 2a, 3, 4, 5- hexahydro- benzl c, dlindol mt

Mangangi i ROwld Bes Qbfiert Vot 334% 1 Hafogei§ o Ae zur
NGRSt B . loguG ) ARl N5l e b
hydr obémzllodetdi-ﬁrmquemnmhwgeibanmmen Ituneﬁngestaerd und -

() - 45 Di e H eghaitengo B 1%\99_" @rtom @) gegep eneotgtlmz Salfq:umrfvmrd

@ “”Wfié Ly ‘.’t@mo.e Eﬁ.ﬁ?&f%f’,. T e <

benzl c, d 3 vd'fh‘nren rt@ﬁkﬂﬂrﬂrﬁ‘ﬂ Ring v _)-4—D|-n propylammo -6-brom-1,3,4,5-tetra-
N— Fg @ynztlc.diteddty Iquhogacewadmeﬂ wr:a4mmmwummo-e&b@omnzb.a4 Ghexadol njt

oot e T e Elb ot B b £ T, o5

[e.dlindol mit Kupfer{l)-cyanid um setzt wrrd .
IV 55 darss Vértstitea|rlach Mispeich c)rzepﬂﬁaanh@mbn CH)aDHA-propiliamind Gehibewityit 3;415 at onmg

hy3r éfob dh[c hmbsdﬂmn ebennmhgetoup% (&Hr?l— propylangjn®é:pyanail B Saplac ou m

gr oupo '° d '
e 'mr%ri g "“'?rva@ﬁmg
r evendu,e@\aa H)Hdol Qn,rdGS un og

"adir e de‘éaria w&ﬁ\nm nee) zrdeiel-stenmtg\mncﬂt)wmmemyﬂmﬂu-euﬁbdﬂoyl €84,5-tédral S

ph ar msdf: e : gj’o mnggchnq;tedals (£)-4- Dlmethylammo-s-cyano-1 3,4,5-tetrahydrobenz- _
() 4 f‘g& m;ﬁ g ‘:%'9?;8‘ enzI cdlin %415% |
() 40 - Bkt QMBI Hod o4 Bk .Aieéa RUNPIRRGT Gl 6T it s.Ieiﬁ" k. Mis

EP @d Saafcdibkol rieBH~—4CH] rzs Fir THF QiglsbErt Widd. - car ormy -
, 3, 4, 5-t 6t rahydrobenz[c, dlindol e, sle
I ) 4- di Rexepdieations.pounigs Miwmmaiﬁ,@ipﬁfﬂ GRYId VAR BEC, dl i ndol e, e

@/ is di nﬁ,t_EgrLgorsr'k ng'o?rﬁlﬁl{:ano' 1,3,4,5-tetr ahydr obenzl ¢, dl i ndol e, .

v

55
dans laquelie
. R et R? représentent chacun individueliement un atome d’hydrogéne un groupe méthyle, un groupe
éthyle, un groupe n-propyle ou un groupe allyle;
X représente F, Cl, Br, CN, CONH,, NH, ou NO,; ou
60 un sel pharmaceuthuement acceptable de ce composé.
2. Composé selon la revendication 1,'dans lequel X représente BR, CN, CONH, ou NO,.
_ 3. L'un ou lautre des composés claprés de la revendication 1 ou un de leurs sels pharmaceutrquement
" acceptables:
-le (+)-4-d|-n-propylammo—6-bromo-1 3,4,5tétrahydrobenzic,dlindole,
T g8 le (+)-4-di-n-propylamino-6-cyano-1,3,4,5-tétrahydrobenz[c,d}indole,

40

t

i
s
$s
i
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phgr maceut i quenent accept abl es sel on I une uel conque des revendi cat 'ond 1°

a 3. caract6rise o ce qu'il comﬁ s qui consistent” a: a) faire
I’ 6ag| run CQWI-&&OBQSIHMJ)-@{NB%WTTS’ Z, S-TETraﬁ'yTo'benz[c,d]lndole, 6
: le {)-4-di-n-propylamino-6-nitro-1,3,4,5-tétrahydrobenz|c,d]indole, NSR

-'I- 20 dansM ﬂemqﬂylaxan-fé 6 bt Bréfrahy@roberic, dfindodO? ; R3 et R4 repr63entent

chacun Jndi jp OIS At M '6’0'%}1 B @Vdfﬁ 6' '°6t -
25 pr opy| Socbifatibd shib #ﬁaé’ idohque'de ﬁ@ﬂﬁé by §§§ %@ ui
conpos6s ensikentml e ans aque repr bsente andi s
quo R et R&)prr@snenm ermbpoehmhmumdl vi duel | enent un groups rret hyI e un

groups ethyle, Un groups n-propyle ou un groups allyle; ou b) faire reagir

un congdse de formulo: 30 g B~~~ r

n grQups n-propyle ou un groups 45
cyaguiggge’ un nmetal alcalin ogyg'gun
lui vr ¢ux dans de la 1

|nd|V|dueIIenent un groups 6t hyl e, |
allyle, avec du cyanure cuivreux @
n6t al dfcalinoterreux et de t'i oo
-nﬁthyl-z-pyrrolidone pour obt eni
X represente CN, tandis quo R et
un: groups ethyle, un groupe n--progylte Q
r6ag|rzan conposd de fornul a: 50 5

XCl ?1 ~RR 60 dans | aquelle 65 R 4 at

Rga ont I8§ﬁé;gﬂggh (hqﬂ j ni es pr6écedemment, avec une base hydroxyde
da’ins un al capQk R Fbp ntent EIS %3merﬁﬂntg\ Quppmé{hyle NirEdtbupe sBifylel GTpRRGMSn-de
f Oir mul es| Wrogwe 6u Lrogtoupelatylelavee pii ﬁﬁhﬂfﬁx&de@ﬁﬂd@ réviigbicompases de foreruleY dans laguelle
-1 epr 6sent Xme¢préshnte i€l Bneli NQ-ckandid quaBhet Rtmprgw@)tsp@hmun individueliemgntain groupe 'p?tb‘ﬂ?l e
oy un gr oH'be°§ q éfyle. up, groy et g‘ﬂ"é" ?‘B%IQQ'P“HTFP“‘(!?NPHOS 6 de fornule: 5

0% / r~ ire-reagir un com ormu

\

"\
N repyesent ent chacun i ndivi duel | enent
un groups allyl; ou c) faire

30

r
| / AN
1- 25 - R R'® XXXIla
[ “:C‘J

. dans laquelle

\ R et R'? représentent chacun individuellement un groupe éthyle, un groupe n-propyle ou un groupe

45 allyle, avec du cyanure cuivreux ou un cyanure d'un métal alcalin ou d’'un métal alcalinoterreux et de
Iiodure cuivreux dans de ia 1-méthyl-2-pyrrolidone pour obtenir les composés de formule IV dans laquelle
X représente CN, tendis que R' et R? représement chacun individueliement un groupe éthyle, un groupe n-
propyle ou un groupe allyl; ou
c) faire réagir un composé de formule:

.55' _ | /f‘\ /.\ R14R?3 K . XXXIII
| | }/\/ |

‘ dans laquelle
: 65 R' et R ont les significations définies précédemment, avec une base hydroxyde dans un alcanol.en

41

- 8R() - 4- di n6t hyl ani no- 6- car banoyl - 1, 3, 4, 5-t t r ahydr obenzl c, dU " U!HU!]'I ”"I
4%Procede de preparation d' un conpose de formule IV, ou
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70 ¢ RR\, /

XLI'll dans laquelle RL et R2 ont les significations defini e{i“wwi mulll
ave¢ un agent r6ducteur pour” obténir |es conpos6s de fornul'] H s *
|l aquel l e X représente NH2; ou &PQi1b3 08K BT un conpose de formule: 20

0 k~~~~¢c\lc, \pbitlobRA# 1dslcbhposés de formule IV dans laquelle X reprééknatl) COBH,, tandis que R' et R* i
. 9- reprébenkdnt catum ihdidielidneenBan groupedéthyleeyr Groenetreprgbyls PUEn 9rorpe Al B¥ent e uh
grioups al ldy faire efagiCun @gnpogthdefermiies al coxy en C,-C3, un groups hal o-al kyl e en
Cl- C35 ou un groupe O benzyle et e represents H ou un group. alkyle en ;
Cl-C3, avec clivage basique ou | ofsque, Z' repr6sente un groups O benzyle, :
avec hydrogenation catal ytique p 9b?\e\ni r | gs conpos6s de forrmule IV dens

laquelle X repr6sente F ou C R1'er epr Re un atome d' hydrogene, tandis
qus R2 represente un groups al kyle &n C, »C3 ou un atone d' hydrogd@*&Ilou 35:
f) fdfrs r6agir un conpos6 de f &_A0 15 |
~~~~~~~~~~~~~ xlvc 45 dens laquell ¢ X Bt Rls ont les significations
d6fi ni es prec6denment, avec un a al kyl ati on ou par am nation

réduct ri e sl Obtenir |l es conposés de fornule 1V dens laquelle X

repr €Sent eptet léont Ris signifbktidns téfntbs préagénsminient tavduny agentorédystann PoyrpRtani les

i ndi vi duwempeséead formulgValapslaa®iih ¥ représente YHs98s 6t hyl e, un groupse n-propyl e
ou un gr oupfaied adirunsamposé Je o8 es radi caux R et R2 pout Wre un atonme

d' hydrogbne; ou g) faire r6agir an conpose do fornule: 55 * X; .
/] 11c% ' . 0LV 60 dens | aquelle 65 R8
repr6sente un atone d' hydrogbn n upe hyl e, un groups ethyle ou un
ghedps n-propyle, et 42 1 X RQINR’QSP b XIVb '
1 11*112111 |||~~~ e e~ e~~~ 111! 121127220 IV - >

~~~~~ 2sEP 0 153 083 B1 Y reprﬁsﬁg bn/étone d' hydrogene, un groupe ntthyl e,
un groupe ethyle ou un groupe chi oronethyle, -~ ) avec un conpl exe de
borane pour obtenir |es conpos@ rmul e 1V dans laquelle X represente

"CN, K> ganslaquelid @ndi s quo R et R2 repr6sentent chacun individuel |l ement un
at onmesed' hy st @fréstate Flod CHE Qeésentd Lingroene alkple gn Ot ue bieybeslcony antigfpupgroupe
n- pr opy I helo-atkyle3n C5—Chou Uregrpeper Gbepeie et Crspiéeante Higu pbpigubeaivias bo-e SO0

clivage basique ou lorsque Z7 représente un groupe O-benzyle, avec hydrogér‘latlon catalytique pour
obtenir les composés de formule IV dans laquelle X représente F ou CletR représgnte un atome
d’hydrogéne, tandis que R? représente un groupe alkyle en C,—C, ou un atome d'hydmgene:- ou

'35 f) faire réagir un composé de_forn:l.t:llez

40 | I/I \n/ .\I—NHR1 s XIve
. NN/ |
~ 45

laquelle : : : . . I
dansxﬁagr R'S ont les significations définies précédemment, avec un agent d’alkylation ou par amination

i i Br ou NO,, tandis que
réductrice pour obtenir les composés de formule IV dans laquelle X représente F, Cl, , )2
R* et R? re:résentent chacun individuellement un groupe méthyle, un groupe 'éthyle, un g.roupe n-propyle
ou un groupe allyle ou encore und es radicaux R' et R? peut étre un atome d'hydrogéne; ou

g) faire réagir un c'ompos_é de formule: -

. - N - |
u | I)\ g o |
. LV

| \/ /r_%" |

60 " o L n

dans laquelle . .
65 R® représente un atome d'hydrogéne,

50

/

un groupe méthyle, un groupe éthyle ou un groupe n-propyle, et

8




Hz-i A dans

i | es significations d6finies precédenment, avec un agel;tﬂ‘“ﬁll!‘m]““mm
; & anss  *

pefiti de et de |'ammoni ac pour oBtenir _les c oses de for

~l'aduel l e X represente CONH2, RZEIPeﬂggm g,?ZO un groupe nbthyle, un

grdupe et Yybmréspote un agmeuihydrog@epydrespe méiileaur grogiegitylei cvamigeaupel Elorométhyle,

_ pr.6¢ 6dem"n§Yﬂ°;U"(98m1PUBX€§ dg nggaqeegg i qpbtqg_pﬁ _lwgqés de farmyplay ga_n§ JRjuelle X représente CN,

- QNH2 HR! tqndts-qgtt’ §F|',E§E@§ ent ¢ aclzu.n individuellement un attr%d'gwrwﬁg up awg«r Wéthﬁe, ug |

signifi gatglmé',ﬁefgf,g‘f,zéj,‘én?grf ﬁ'ﬁf&ﬁgﬁ::-avec un hal ogenure Rl oupar ami nation

réductrice avec un 3, - - catal yseur d' hydrogene pour obtenir |es

conposes de fornule 1V dans |aquell repr6sente CONH2, R2 represente H,

un;groupe nbthyle, un groupe ethylelou up groupe n-propyle, et R a la

- signifigation définie 40 précede N A )N\ acylgati venent salifier les

conposes de fornule IV. 5. Formul fti orfj pha uti que conprenant, comme

i ngr6di ent actif, un conpos6 de fegmul& |V® ou un de ses sels. Lva

phar maceut i quenent acceptabl es sel /I € quel conque des revendications 1

a 38, en _association avec un ou plusijeursjexcipients ou supports

phar macut i-quement accept abl es pourH ce conpose ou ce sel. i 45 6.

Fot mul ati gn pharmaceutique selon |a revendication 5, adapt6e pour une
ensllpiale’

adi ni st r R Y& fnelofis cemiol PRIl LA I ofort Yo S 6 pfife 85"
PhAr MBC U brAEHIE Hourdbidh s bbrBossébed e qealmgpr@ﬁate_rc%wgg P fepiesamion, L a
3,1 en Ve uslggrbupet mkthgler urc QrovPe aY9Ri Bl QUNC Gidliped In-petidyle 66tOR'0 B 1A esighifiestionadéfinie
chi m ot hepwpddemahent; awmi naux a sang chaud. 50 8. Conpos6 de formule: 5 .
At NRR. 00 i) faire réagir un composé de formule: LX 60

2"H dans laquelle R5 et Re repr6sentent chacun individuel |l ement un groups
met hyl €25 un groupe 6thyle, un groupf™¥e propyle ou un groupo allyle; 65

Xe} reprbsente N02, Br, C ou F, ou_,an de ses sels d' addition d' acide. A

43 A e a ' EP 0153 @G N\ |
I3 1 9. Conpose de formule: |FrR u _ I-N Xl
Z-iC . 30 _ : _ \/\/
% dans laquelie ' - U : : .
R®ala signification définie précédemment, avec un halogénure R oupar amination réductrice avec un
catalyseur d’hydrogéne pour obtenir les composés de formule IV dans laquelie X représente CONH,, R?
représente H, un groupe méthyle, un groupe éthyle ou un groupe n-propyle, et R' a ia signification définie
“© précédemment;

j) facuitativement salifier les composés de formule IV. :

. 5. Formulation pharmaceutique comprenant, comme ingrédient actif, un composé de formuie IV, ou un
de ses sels pharmaceutiquement acceptables selon I'une quelconque des revendications 1 a 3, en
W, association avec un ou plusieurs excipients ou supports pharmaceutiquement acceptableés pour ce

: a8 composé au ce sel. : : : :
i '6. Formuiation pharmaoeutique_selon 1a revendication 5, adaptée pour une administration par voie
i oraie. - .
- 7. Composé de formule IV ou un de ses sels pharmaceutiquement acceptables selon I'un quelconque
des revendications 1 & 3, en vue de 'utiliser comme agoniste central de sérotonine dans la chimiothérapie

des animaux & sang chaud.
50 8. Composé de formule:
.
NN\
] S.6
55 R™R
| | - |
N\ Lx
/
: Ve
_ o 2
dans laquelie -
R°® et R® représentent chacun individuellement un groupe méthyle, un groupe éthyle, un groupe n-
propyle ou un groupe allyle; '
5 X® représente NO,, Br, Cl ou F; ou un de ses sels d’addition d'acide.

43
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s R e un oS oy S 52 n repste ot AT !

allyle, Xe represente NOZ, ou F, et Z repré6sente un

protecteur; ou un sel- d' addltlgﬁ' @ 183 0833B1ce conpos6. 20 10, Conpos6 .
de formul es. Cmposé de formule: ' (t\ 1/ %e

zLXI | 30H dans | aquelle Xe repr65ent6 N2, Br, d ouF, et 35 .. Z
represente un groupe protecteur; %n de ses seis d' addition d' acide.
Revendi cati ons pour |'Etat contract nt: AT 40 1. Procede de preparation
d'un conpos6 de forrnule: 45 S f' &N )/ g~~~ 5021 :
~~~~~~~~~~~~~~ . 50 a dans Iaq RRR et R2 repr esent egjggchacun

F

i ndi vi duol | ement un atome d' hydr
et hylg, un groupe n-propyle ou un
a, Br, CN, CONH2, NH2 ou NO2; ou
accept abl es, car act6ri se en ce T

consi st &fdhs ngueﬁg) 65

A 44 15 R® et R® représentent chacun individueltement un. groupe méth e. un groupe etIEyEt)a. inﬁ%upgnq’ Bl
1 propyle ou un.groupe Sllyle; 2) faire r6agir un conp(B6 de formule:

} 56 | |X“nepwm Br, Cl ou F; et XVl f OF 10 dans

| aquel | e ':?eﬁ '@“ pretecteupy; pu NO2; 15 * R3 et R4 representent
) chac% i Ny % bﬂ?"&?%'fﬁ?s ‘m6t hyl e, un group. 6thyle, un groups n- __
- . propy e ou un groups allyle, avec un agent gxydant pour obtenir .
-1 es conposes de fornule |V dans | agqéol l e X represente F, O, Br ou NOZ,

“'tapdis que R et R2.reprteontent clacun individuell enent un groups not hyI e
sfun groups 6thyle, un groupe n-pro \e;;\un group. allyle; ou b) faire

ene un groupe nbt hyl e, un groups 55
allyle, tandis que X represente F,;
3,ses sel s pharmaceuti quenent

rfend | es etapes qui *f

:‘reagi® un conpos6 de fornul e:
.. I ﬁ I LXII

© o | z-C < | _ |

dans Iaquelle
X® représenté NO,, Br, Cl ou F; et

35 . Z représente un groupe protecteur;
ou un de ses sels d'addition d’acide.
Revendications pour I'Etat contractant: AT

40 1. Procédé de préparation d’un compbsé de formule:

sa 4 R'R® )

: Iv
aa
50

dans lagquelle '
R! et R2 représentent chacun mdnvuduellement un atome d'hydrogéne, un groupe méthyle, un groupe
55 éthyle, un groupe n-propyle ou un groupe allyle, tandis que X représente F, Cl, Br, CN, CONH,, NH, ou NOz, .
. ou d’un de ses sels pharmaoeutuquement acceptables, caracténsé en ce qu’il comprend les étapes qui H
consistent é ,

60 T '.

>




“1la . -30 don; laquelle s ”"I"””'ﬂ'mwm lm

3 et V representent chacun i Adi vi duel | ement un group. 6thyle

-propyle ou un groupes "allyle, aER @d58ya83irB1cui vreux ou-un cyanure
d' ungnbtal al ca)leife rBahirinébmpdik Ak fdhGial i No-terreux et de 1'iodure cuivreux
donside | a | m6t hyl - 2-pyrrol i done pour. obtenlr | ea conpos6s de formule IV
.danv/laquelle X repr6sente CN, tandi quo RI et R2 representent chacun

|nd|V|dueIIenent un groupe ethyle, u gro n- 35 propyle ou un group.

al lyl; o c) faire reagir -un conpoa 40 14 13 45 -

t dahs | aguel l e R14 et- Rl ont |es |gn|H|cat£3ﬁ% d6fini es pr6e6derrmens‘:VIf
“aveciune base hydroxyde dans un al C, -C4 pour obtenir les

%QO|
conpos6s de fornule 1V dans | aquel

R2 repred®ntent chacun i ndi vi duel | e

n- propyle ou un groups allyle; ou d)

'GSente CONH2, tandis que R it
group. 6thyle, un group.
€ réagir un conpoas de fornule 55

~~~~~~~~~ quelles . -65 dans Iaquelle 45 |4 -

‘]l H 1] 11111 réflﬁer:rz:enle %un indiv uellemerHu 01530é r () es -

- sionificdfi ghgyd t.unuaap S ek &@%h’t §¥@’or§£ d .&ﬂf:mn?e
-l es iconpos6x ﬁé§eﬁfemdléarb d_/;maduk mmétlnere}{ré&a&h"n ellefMé (ﬂi'pé ﬁéthyle,
réagi r. un caemgesige ébylé.onmrduge nHropyle ou un groupe allyle; ou e
4- of R1 SCZb) faire réaglr un compose de formule . o o }R cz 10 ~ ~
‘ 20 - ~ o~ T TR 10 gl ~s W - " -XIVb HzZI .15 dans .
Iaqdelle X Tepresente Foud, Z re resente un groupe al kyle en C -C3, un
ghreygpe -al coxy en Cl-C3, un-groups ha e en C -C3 QU un graupe

O bdnzyl e, tandis que R15 represent QL &p@halkyle en. C1-C3, 4":
epr egent’

aved cliwage basi que ou l.orsque Z7 un groups O benzyl e, oXEklIa
- hydriogenat i on catalythue pour obten A es _gbnposes de formule |V dans
| aqyel | e X represente F ou O, tandls gue ‘repr6sente un atonme
30 dans Iaquelle
R' et R** représentent chacun individuellement un groupe éthyle, un groupe n—propyle ou un groupe.
allyle, avec du cyariure cuivreux ou un cyanure d'un métal alcalin ou d’un métal alcalino-terreux et de
* l'iodure cuivreux dans de la 1-méthyi-2-pyrrolidone pour abtenir les composés de formule IV dans laquelle
X représente CN, tandis que R’ et R? représentent chacun individuellement un groupe éthyie, un groupe n-
35 propyle ou un groupe allyl; ou
} - ¢ faire réagir un composé de formule:

' 40 : a ] | : _
. o I"N - XXXIIT
: 45
:: dans laquelle '
R et R ont les significations définies précédemment, avec une base hydroxyde dans un aicanol eh
C,—C, pour obtenir les composés de formule IV dans laquelle X. représente CONH,, tandis que R® et R? _

- représentent chacun individueliement un groupe éthyle, un groupe n-propyle ‘ou un groupe allyle, ou
d) faire réaglr un composé de formule :

. . . /t/\ RiRE
e AR

A

. -

 XLIII

. 65 dans laquelle




Sy sgone: "out) Tl e reapr un Somose-ce torrmie: 55 [l ¥
* c L M S * '

Is ER1L 25.t g/\H _
XI'Ve_ 30 EP 0153083 B1 dans |aquelle X5 et RI'

3

ot oo ot I8 AR P S, RS RofiE Rl Rl 2

2

par ani natdbmpodss g fotmbi& v daftibgud éseritoNEOBPOSES
| aguel | e X raﬁéi&‘?"@iﬁir@nﬁzomﬂséd‘khrﬂue:ﬁ@, tandis que 3 R et R2 representent

chacun i.ndi vi-duel | enment un groups nmet hyl e, un groups ethyle, un groupe
-n-propyfe ou un groups allyle ou eficore und es radicaux R et R2 pout etre
.un atone d' hydrogbne; ou g) faire seagié un coﬂpose de formule: .40 K>. .
I\ . . N N L L dans | aquelle
R reprgsente-un atone d' hydr ogene, ups thyle, un groups ethyle ou
un groupo n-propyle, et 50 Y reyb6 An atonme d' hydrogbne, un gXdW¥Wps
met hyl e, un groups ethyle ou un g | oronet hyl-e, avec un conpl exe de
borane pour obtenir |es conposes la IV dans | aquelle X represente
CN, tandi g4Ys e €t. R2 representent chacun individuel |l ement un atone

d' hydr dfbne, X‘UEbréH’eﬁ}UPSuﬁi?ﬁ’l?ﬁnLﬁ
h) fairs haeagikyle emCc-aypoeregrotpefbeitie; tandibque R'® représente H'ou un groupe alkyle en.C,—C,,
., OOH 60 avecclivage basique ou loGau¢ 27 représente un groupe O-benzyle, avec hydrogénation catalytique pour

Lva dans (Hjleies compgsés de formule,V daps | "Q’%ggggii 1 FrquCh tandis gueRfrentésente un atome
pr ecedERmenty tany i ipgf‘@%ﬁ&“&%ﬁ’mﬁﬁ}y@ﬁ e b%ﬂ{"i"é‘ﬁ“"e‘f hygeogenggou

- 0 153 083 13l i C N L-

pow’ obtenir les conposes de formul
-R2 repr6sente H, un groupe nethyleg u
et RI-&la signification définie# X\
un conpos6 de forrula: 5 i0OH2 10

IV.dans'IaqUelIe X'repr65ente CONH2,

k1ve

‘\flhsgﬁﬁennent;.ou ) faire r6agir

reduct® ce avec un catal yseur d' hydrogeffe pour obtenir |es conposes de

formul e |\, AqRsaleaduel I e X repr6s e H2, R2 20 repr6sente H un groupe

a . S .
- nBthyl e, Un 3P HP DnEibd 3§ rricatbn Deffled BF&%edafn%R:PXJe@ un %en&"alﬁylgti@n ob g4 drhifefibh ON
defi ni € réductrice pour obtenir les composés de formule IV dans laquelle X représente F, Cl, Br ou NO,, tandis que
o 35 R! et R? représentent chacun individuellement un groupe méthyle, un groupe éthyle, un groupe n-propyle
- ou un groupe allyle ou encore und es radicaux R' et R? peut étre un atome d’hydrogéne; ou
- g) faire réagir un composé de formule: C :

Ny N\ e LR
. : _ . €0
~ 45 | \:[/ \H/ : Lv
dans laquelle -
R® représente un atome d’hydrogéne, un groupe méthyle, un groupe éthyle ou un groupe n-propyle, et
50 Y représente un atome d’hydrogéne, un groupe méthyle, un groupe éthyle ou un groupe chlorométhyle,
avec un complexe de borane pour obtenir les composés de formule IV dans laquelle X représente CN,
tandis que R et R? représentent chacun individuellement un atome d’hydrogéne, un groupe méthyle, un

groupe éthyle ou un groupe n-propyle; ou
h) faire réagir un composé de formule:

J\HR . . . . V t5-dans laquelle R ala
signification définie precedemﬂﬂn;(éyiﬁ/ﬁn hal ogénure Rl ou par amination. .

\ o\ . : ' '
P -. [\ /( /rNR " , LVa
- dans laquelle )

65 R' et R® ont les significations définies précédemment, avec un agent de couplage de peptide et de. ..

46
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T/groupe 6t hyl.e ou un groupe'n-propyle_'




re£6derrrrent j) facultativement salifier les ~conpos6

B ﬁeL?Sp'y?a?neﬁﬁn‘é' E?Zhﬁ”ﬁ(aﬁ o Voo Siﬁﬁiﬁi{c d Jlllll“il\l“lll\\\ﬂ\l“l||\

t

garact6risé en ce qu'on fait $a£$¥n pr opyl-am no-%6- Br offo- " 25
1,2, 2a, 3, l‘knﬁtdﬁﬁ&deﬁhfiﬂiédﬁxddkésl&d(&nﬁulamni RgU¥HER tepFéaéit CONH,/ R2Géprésbrite H,
sul fur e Oan gchupetrimyﬂyia ain grauger BByl yduann rgeoupd. n-Pop6E6 RS el Binsipification définie
't e\cendi camfﬁQéﬁeﬂl'(‘ PN vye grﬂ arer le '
) - 4- di- n- pldHP EaaTYe 8PPy %"3 % 5- t6trahydrobenz[c dl i ndol e, _
caractorise en co qu'on fait. r6ag|r le ()-4-di-n-propyl am no- 6- br ono-

i, 2, 2a, 3, 4, 5- hexahydrobenzl c, dl i r;?@@zavec du di oxyde de manganese. 30

(b) |

f _ T

1. Proced6 selon |a revendication &n vue de preparer le ( _
)-4-di - - propyl am no- 6cyano- 13, 4 gf rah benz[ c, dl i ndol e, caract Ll s6
en ce qu on fait r6agir le ()-4-d-n- ropy no- 6- brono- 1, 3, 4, 5- SR
{ ht rahydr obenz[ c, dl i ndol e .avec cy, cui vreux. 5. Proc6d6 selon la
fevendication:1(c) en vue de pr6 ()-4di-n- propylan1no 6- car banoyl -
i, 3, 4, 5-tetrahydrobenzl c, dl indol e teri's6 en ce qu on fait r6agir Id
.) 4- df n- pr opyl anmi no5- 6¢cyano-. 351, 3,4, 5-tetrahydrobenzl ¢, dl i ndol avec. de

: hydroxy&ﬁsdﬁua@ta55|un1dans du t- butanol 6. Proc6d6 selon |a

¥y evendi ¢ at i dia Ih(s@)uﬂemwwdﬁmder@étﬁpmeem a\deeun halogénure R' ou par amination réductrice avec un

{)-4-di- Lgﬁlddtﬁmérsmwtqb@nm le3 camposéy éﬂ%r%eﬂ*’o%éﬁgglg';w i"pRytseRe CONH,, R

_'j car act 'B’r i g ugl greyee rp%“nfle, rRgn gwe ﬁtlgyle Ou un groupe N-propy! a la signification définie
(o}

] ) di - W;&mtngmgﬂgm,g,qésloo Sdds de forrmule ReXahydr obenzl ¢, dl-i ndol e avec du '
4 yde de IZEPrgesde seton I revbiidica (@) @h OGe decprépavee Rdit Batiinaptofy{amyinccibrome-134,6-

- r 6parer- ;:%aiﬂd@bﬂ@lc“ylb@m rearagérisgr emeoygu'dn it réugir 4o {£)-4-di-n-propyilamino-6-bromo-

Kt rangsr S-hexphvdrpbpnzic.dlindols. mggc; ?e“éh‘%’é”"ﬁ'ﬂ'“ﬂ‘?? fle uifyrg dg. diméthie et la
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. 4 ' hydrox ygﬁal@&roﬁﬂﬁﬁaﬁﬁdém, fal réa -ﬁBpJIa’imno-s-bromo-
¥ evendi cat,2,2q;8,45-fexphyerobenzie,diladofe vpadedio’yde de manganése

A) - 4- dionBt hgﬁl %rmdas%ort endlcasomﬂla enaue ae fdb En-grop wnwﬂva?égﬂgy i se .
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fetr ahydr H ﬁ@édé Pev@n\ﬁﬁstl dElQﬂﬁaﬂﬂlet(GM@WﬂSﬁfaHﬁMrbaﬁsvﬁ0

$5 60 65 ﬂgA,S-tétrahydrobenz[c,d]mdole, caractérisé en ce qu'on fait réagir le (+)—4nd|-n-propylammo-6-cyano-

' : a5 1,3/4,5-tétrahydrobenzic,dlindol avec de I'hydroxyde de potassium dans du t-butanol.

6. Procédé selon la revendication 1(a) en vue de préparer le (+)-4-d|-n-propy!ammo-6-mtro-1 345
tétrahydrobenz[c,dlindole, caractérisé en ce qu’on fait réagir le (+)-4-d|-n-propylammo-6-mtro-1 2,28,3,4,5
hexahydrobenz[c,dlindole avec du dioxyde de manganése.

7. Procédé selon la revendication 1(c) en vue de préparer (+)-4-d|méthylammo-6-carbamoyl-1,3,4 5-

40 tétrahydrobenz{c,dlindole, caractérisé en ce qu’on fait réagir le (+)-4-d|méthylam|no-6-cyano-1 ,3.4 5-tétra- -
hydrobenzic,dlindole avec de I'hydroxyde de potassium dans du t-butanol. T
- 8. Procédé selon la revendication 1(g) en vue de préparer le {+)-4-diméthylamino-6-cyano-1, 3,4,5-tétra-
: - hydrobenz{c,dlindole, caractérisé en ce gu‘on fait réagir le N-formyl-(+)-4~méthvlammo-6-cyano-1 345
1/ - tétrahydrobenz[c,d]mdole avec BH,——(CH,):S dans du tétrahydrofuranne
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