GB 2 009 749 B 1 SPECI-FI CATION I ndol o (2, 3-al Quinolizidines, @
Prepar ation and Therapeutlc Use The invention relates to indolo
a)-quinolizidines, to nethods for their preparation and to therapeutic

r}p'63|1|bns containing them 5 The new indolo (2. 3-a) @Ri2n68P9 748i Bes 1

accord| ng to the invention have the general formulae (I) and 5 wherein R~

stands for -§KpQiEfcAtioN COOH, -CN, a primary . or secondary am nonethyl group,

an am doret hipkolg(284a) Omndlzmms.ckremﬁlqaanarrhdbbﬁh"uﬁbUsR toget her with the

ring nltrogen of the indolo ri resents on

“N-CO-N CH{hﬁrg e inygntionyelates ‘°' (fgfﬂ) QF'B%IE&"!“%H %E“’ai”é“ls“ pgp*lfetp‘ﬁ'& to

azaebur na ﬁ: n‘?ﬁ't'?zria tﬁ'ﬂ'ﬁﬁ Riined BEodsRY RVt ARl Yh et oAl 1 and 5
addi tion sal {n$ o t he above corrpoun s, when applicable. R may be,

exanpl e, an N-al koxycar bonyl - am nonet hyI N ar yI gxycar bonyl - am norret hyI N-
al kanoyl - am nonet hyl, N-al kyl - g0, yr ei do- et hyl ,
substituted piperazi do 15 pi R g arPep-rgr oup.

15 Preferred identities of R accordin this invehtipn Jare - COOH, -NH2

N- et hoxycar bonyl - ani nomet hyl, N-(3,%;i5<tri met hoxyberfzyT) - ami nonet hyl ,

N- phenoxycar bonyl - am nomet hyl , di ethyl am noet hyl - ur ek glonet hyl ,

N-pent anoyl - am nonmet hyl , N-pentyl -am nonet hyl and pi peronyl - substituted

pi perazi do. ﬁlﬂeremRstaﬁhefoc—enpoapt;,s—aoom-dtmg gricnatytor sscomtiasrimirmmethybgroup, an
especi al | y i amidpmsthylgrpup or antaimidorgreupt ¢rwhe Hwtouﬂéerrw-ﬂalt@ ring @itegfenixif thedndolo ring,
circul ati & [aRreperes tmeafwe grppings rr% BraichgtN—BPovinaedtet dedyativensrs @ 10

onl
conposi t i ons "YBHETE J"ﬂ@‘@ﬁw fde SHRTPR A B il *
therapeutical |y ggf 5‘5 ko ca,cg,g,t;)r_hﬁ,fnom ,;f

prepared accakdiowghni.ﬁbniehe,n Nran@nsm.ﬁ&m iy, cemdﬁ.wumiuotmwl fsamsuaneda;ﬁ;eraz.do

am nonet hys - Bipérasld-bebsttnted dmidolgtonp.o- 4- ( A) - 4- chl or ocar bonyl - hexane, wherein As:

stands for [err]Prefo@d@ﬂenﬂt@ilofﬂvcﬁfdmmqmlelwm’tpes ooy —dmzdl‘é*ethgm rbmvl-ng

the ami de toa'§ P'@h 53; hepzoyil-an wwpﬁhw;"}'r e@mm rbofyh avg re%* Yy ng

f or mati on at u Q 8L N-PeRancY ‘i"ﬁ'B‘?ﬂ‘ P-aaigpmetayl ‘E'ﬁ’?’i‘ﬂ'v

qui noli zi g r' sa &rtﬁrtg th s iNVeRE&HCdre &\Sa&d’“?ﬁ'&dr&gnd for thbit &btidity in the fleld 20
dehydrat i ng agﬂwd cfralldnemdhemfa.a TREMGEMION &crdmgly broviBasdhdslR Bt doRgoditivns

resul ting quiemgrising dnedruioresaticétnpoaids inf aimidtwel witlea thempanicaily apepidbla diludbt or
i ndol o (2, 3- agrn | nol i zi di ne |sorrer m xture and se arating the isonmers; the

correspondl n '?Q'.‘!ﬂ“ '"Yﬁ?

oor 1 esp ngﬁ; %lgg o f@’ﬁgg ? C%:%%ﬁ” égﬁ%s. 25
- COOC2H>5 Or emn S HERME Bffec rA‘t at m%n the -nﬁ c |n

ot her deri vahumaﬁ.dﬂermg/famfa&.mftt ueama@ Stwith d defydral Inﬁ egehmuov@d@vat

acids, f rom pérehlarsteaals hydiggedat|pg thefresntiing quindligidieiutniperchiotagre prodsipaled dorrespdiding

Rout es" ‘A30CDase K2.3-a) qslmobmeammomm #ndfspmtm&emometst tos cortesponditigieaétion - 30

wi th |ithi unsgienas ?TP ese“‘edh& F‘i"’déhe ‘E?E’gs@ Commandieuiap cifd ead enly toghe

fromthe aci 8%’“‘3%“' ﬁ %rva%fv iR TN ¢om T'“Eﬁ%‘\ﬁﬁs"r'@a {PPPUNdgh, { he
fol | owi ng schemggigr diredty, ey, the Q&seﬁ&ﬁtﬁe%st‘é}ssby’s'ﬁ&ﬂiﬁi'&&oﬂ‘?see the schbfedSpRifid ence

t o trans-i3sonABtss” A-——COOCsz) or the aminomethyl from the nitriles, by reduction with lithium alufhfiuin ( 8)35
to 1 (1), rehgiridaessaote stiiveney aherodss—SNEps of Exanple 1 wherein the starting
material is the Oﬂfroretthm earrﬂumgmethréthﬂvﬁmwbv welcknewerepstions. products, aci ds

or derivatives thEe W"‘&ﬁ to 2(g), references to the various steps

of Exanpl g42 V\hdi’sej'fé ;@&ggﬁ’g material is the 4- cyano derivative and 4
the final producis s 1eIhtbs bf the VPRI Wishs O EXIRPIE Y Birelbfind HETiRPhaterial isthe 4-
GB 2 009 749 efboxycarBonyl derivative and the final products, acids or derivatives thereof, and

2(a) to 2(g), references to the various steps of Example 2 wherein the starting material is the 4-
cyano derivative and the final products aminomethyl compounds or derivatives thereof.




grr] A Specific Routes [err] 1(h) KOH )
K -CN 2 . 2(f UALH4 '
UAM('”(Q) : () 2 ( GB 2009 749B “2. \J
GB 2 009 749 B 3 The Co’rrpounds according to the invention in which Ris
a secondary am no or am do gr gkt céhmbn ROtes 2zaebur nanoni nes according-to
the invention, may be prepared .from tng above products in which R i & COOH

or -NH2 by met hods k 8% for thgr S|on of substituent
groups. Typical react ndiions fOT‘é St ep sequence are as
illustrated in the fol | ol ng265-Eeanpl es. Ot herk c d| tions for effecting the

same conversions wll be readl‘l>°'3il appar ent: ;(QE killed 5inthe art.

iti'al Common Routes ~ (a) 2 2 2 ~ or [ err ] [err] (d)

The invention is illustrated by the foll owgl Exanpl es. Exanple 1 (a)
Preparation of

3-[2'-(2"-ethoxycarbonyl -2"-et hyl -5"-chl or o- aI eroyl am no) ethyl]-i ndoI e 10
To a suspensi on of 0.0184 nol e) of noet hyl ).<i ndel e - :
(tryptamne) in 5 dily =« @;,Dech},,brofor ing 2 g (0.02 ol e) of .
trlethylam ne cool h e—batzly t hEf e were dd d drop by drop 4.7, ¢
(0.0184 nole) of 2-ethyl, hoxycar bonyl 5-chi “val eroyl- chlori de.’ After,
stirring for 2 hours at r erature, the solution was washed wth '
di l uted aqueous hydrochloric acith After drying the organic phase and
evaporating it under reduced Q(dp ¢here was obtained 6.6 g of the 15
above product which, recr ysta?‘ petrol eum et her/isopropyl ether
nelted at 760C and 15 yield of 9 esults of analysis were
as follows: IR (KBr 3300 cmt 735 cm1

CO-ester 1640 cm' i CO ani dé 20 Cal culated for
C20H27N203C1: C=63.4 7.18% N=7.40% &7 - 20 Found:
C=63.39% H=7.05% N=7.51% ~(b) Preparation of" : - ;

1-t(2' -indol -3"-yl et hyl)-3-ethyl - 3- et hoxycar bonyl | - 2- pi peri done To a .-
suspensi.on of 34.4 g (0.0908 nvlgpeciit RbiEs abOve compound in 150 m- of a 1:1 -
m xture of dry benzene Aand hexamet hyl phosphoric/triam de cooled in an ice
‘bath there was added, in srﬁ'ill 25 quantities and in a nitrogen atnosphere,

..10.6 g (0.0946 mole) o  stirring 25*for 8
hours.at room tenperat

‘aqueous sol ution of hydr ch'orh
decantation, was extracted two
' . CHg0-c7 1

1(h) lmn

(m S 5 ' ' .

A= -CN . . : .‘ .

(an



1
!

resul ting organi ¢ phase was washed twice with water and dried. After ZZI
evaporating under reduced pressure there was obtained 30 g of the desired -
propduct which, recrystallized fromisopropyl ether, 30 nelted at [err]

and~had & vield of 96% the results of analysis were as fol |G82:009 749 &g 3

IR (KBr) 3250 cm-1 NH i ndole 1730 cm' CO

ester 1620 cm The compounds according td3hd MUdnEiEn fnalhich IRad £sécdridiry GriNadgMMRIds group, or E
C=70.1 S9% HomhoazdpurhbrBonind8acbrding to the invéroiam dnay be prepared from, the above products in

C=69. 97% thug\g’b,(f —pEEDHXM 94-NH, by methods known per se 8% tl(eér)terppry_ﬁaipagﬁ sybstitfentigroups.

-ethyl -1 -ethoxyP&¥ jpn conditipns dor @ jon steRAe ge llystratacinithe foljow
Per chl or at% ﬁ?‘fm%?fagg& fiBrs & eg?%?"ag a?w"me'gg “ﬂﬁeﬁfﬂm@“&%ﬁ}?ﬂlﬁ n S
480 m_ of dr_y tﬁfél%ﬁti&nh@iﬂ&tr‘é\ﬁ&syﬂg'fglle\ﬂingé)@nmespf distilled IO_hOSIOhOWI
chloride. This solution was heated under reflux for 9 hours with a 40

noi st ur e guckxdmpleicess hosghoryl chl oride and tol uene were then renoved by

evapor at i on (alRyeparation of a2/ mmoevl-zr'r@hvlﬁ'm!rlmowgrov'am)ng jindgle
il
d

104 suspensign le) of3-{2'-amingethyl-ind tamige):i

Ty e B e MO L B T B, 7
um Sul plighdg. # ?f)@l‘ﬁ%ﬂfﬂé%o -ej@— 2bthoxy j-&frﬁ:ﬁé-\) 6 vl Chibiite! AFRRY, i for 2

sol uti on Washolat rbMderiheraiurd, the dulutahRES\Rash&t -With &iluted aqfaohbwdmcm&ﬁ IdOATRdr €.

Af,t er decantdryigg thbergari¢ishassanalaeaporatitgis inidegreticbdipragii@itheréivys dbgaird 616 ol theum

sul phat e ndbeveaperiugt which, tebrstallided &om petrdam eteetliropuipy) pthersueied 47 6°Banchadaes 15

obt ai ned a y¥sld f\R5Kolearsulinf analsisaveraasiglowsd | i zed from et hanol . The

rasul ting product, 45 te 191 "F. Thg results of analysis were as
fol lows: IR (KBr)'Rgéﬂ’O%m_?%ocm NH 174056 sker CO ester 1625 cm'
C=N <(1 50 (d) Preparatgfyonh |-ethyl-1 -etdgniear bonyl -indol o

(2, 3-a)-q20 nol i zi daleudatédifaiC,iHf,,N,0LEHS Tr anC==B3HBOHEY I8%=B4O% A sol ution 20
of 6.25 g (0.0147Fawd:e) of the above per cHi=eA3:39%: Hal P5%¥N-gL5h-s et hanol was

hydrogenated, for 12 hours.j.n fhe,presence afs 0.3 o of nlati gxide. After .
o o b RO e

resi due t akegy bomiMeloid ASLRMp OB osEhoRIRRIdbosBdY

_ _ n @8 ich BatR theRwablatidbd ik@mardi um
hydr oxi degg Thsantiieg afid i6 apliRgen atmosplere a0l 6aFi0D9d6 wiokafghotadilin tbuddxidel Afebr wiittiey . 26
55 On chr onatoo§hayést radm mmperbwts, tha salitionives peuetlicto avoldiinte atugoessolutionedf| or i de
over 100 gr ahwsirashlodg acideEhe anyaousphesq, afteripeantation wageigraater twertimes with penzgpesThe

separated 1. Tr%l: .re g?aiv?lfphg inaeHN %!"Ff iy |ie el-u g ? ea ¥ 0 In G i
- C2HS 't raQét §@% F aﬁ%‘ ﬁls)fév):f fg 2%{&?%%%% a@a&iﬁ e%?éﬁ%%&f?})% Iﬂ}cgglf r ongg
ws:

pet rol eun er/isopropyl ether). ‘The results of analysis were as follo
GB 2 009 749 B  IRAKB/R 328Bie;n~B410 cm' . - NHindole NH 2770, 2805, 2825
cm’ Bohl mann barld$0mID cm CO ester CO ester NMR (CDCI3.90
Miz): 5 ~amon .o??@ msigpals: 8.5 BCQ?ST g9 e)
5 4 35 8 ' d _0 Zﬂlg > = . 'H= -6 nN=8, g

: ;F(q) Faurd: : 785 8 1 H sg_aggdati2H ¢ —do 8 3H (‘t) 35
(CH3-CH ePP]12-0-)F™5 8 3H (t)  (aB- R~ 107 ™ F Cal ¢l at ed for

C20H26N202: (c) Preparafisi/c¥. 15&9@-1khBonB%orNFB,158%dehydr5_—indolo-(2.3-a) Quinoliddinkiound: - .

C=73.47% H-=Berchigfste N=8. 33% : ) _
Into a solution of 30 g (0.0876 mole) of the above compound in 480 ml of dry toluene there were
poured 240 ml of distilled phosphoryl chloride. This solution was heated under reflux for 9 hours witha
- 40 moisture guard. Excess phosphoryl chloride and toluene were then removed by evaporation under 40
reduced pressure. The residue was taken up with methylene dichloride and the solution was washed
with water, dried over sodium sulphate and evaporated under reduced pressure. A part of the solution

was agitated with a 1M aqueous solution of lithium perchlorate. After decanting the agueous phase,

¥ : washing with water, drying over sodium sulphate and evaporating the solvent under reduced pressure
: 45 there was obtained a yellow powder which was recrystallized from ethanol. The resulting product 45
' melted at 191°F. The resulits of analysis were as follows: .
IR(KBr) 3340cm™ NH
1740 cm™! CO ester
- 1625 cm™ C=N<®

50 (d) Preparation of 1-ethyl-1-ethoxycarbonyl-indolo (2,3-a)-quinolizidine {12b-H; 1-C,H; Trans and 50
Cis Isomers) i .
A solution of 6.25 g (0.0147 mole) of the above perchiorate salt in 80 mis ethanol was
hydrogenated for 12 hours in the presence of 0.3 g of platinum oxide. After filtration, the ethanol was
evaporated under reduced pressure and the residue taken up with methylene dichloride and agitated .
55 with 5% sodium hydroxide. The organic phase was decanted and washed with distilled water. 58§
On chromatography of a solution of the product with methylene dichloride over 100 grams of
silica, the elution with the same solvent, there was separated 1.12 g of a first fraction (yield 256%)
which was the 125-H; 1-C,H, trans isomer of the product and melted at 112°C (recrystallized from
petroleum ether/isopropyl ether). The results of analysis were as follows: .



e later fractions of chromatography gav'e 1.8 g of an oil which was the 1
p-H, 1 -C2H5 cis isoners of the desired product. The results of amalysis
e

re as follows: 15 | R (KBr) 3420 cm' NH 3750, 380
Tcml Bohi mann bands 1705 cm' GB 29692098 NWR (
90 [err]) anpbng other signals: 7.78 8 1 H (s) (NH i ndol e) 20
4.15 8 2H{(’Br 3410QFH2- CH3) S NH 20 3.93.8 1 H

(s) (H on C.xpol2e08eed8 o)  (Bdfimdndakds 0.9 8 3H (t)  (CH2- CH2Y The
hydr ochl ori de, ¥780eystal | ized from‘:Ogstpr opanol, nelted at above 260C. 25 -
Cal cul at e NMRGED@RIMIMBND02. HCI : 1. 2c C=61.57% H=7.75% N=7.18%

255 Found: a@mong other signals: 8.5 5 OH (s) 51% H=7.33% N=7.35% (®)
"Preparation of 1 -et hyl4g;8$aw)oxngﬁ% llw 3 a) Quinolizidine (12b-H, 1
-C2H5 Trans |soner), Hy-ﬂjg)§§|l|m’l de(oNL To a solution of 8.8 g of
the ester obtained in si.7pssul) aboma—rcnz)loo m ‘of ethanol are added 8.8 g
300 of KOHCalpulatedhfeor Qi btiN0s: i s ref | uRedB.-pPh: HEB.QIKNs8.58%e ‘sol vent i's 10
evacuat edFeunder reduced pressure aﬁ-‘d"’lﬁé%r“e@r%”f@??%at ed by iced water,

aci difi el%e Bl#r?rg)&%ﬁpéf?& Q%?r‘sy SOJ ‘Pé Cd‘l%hﬂ:ﬁw(gls th%glzg l-!oil(:gl ﬁsﬁ eaChed

hydr R6REL ot HE dddir6E epar ri eld 9.5 g
(100% orhe tda@tsiot fs\,@@é‘at@bm zed vmth 1 nole.-of H20. MP.:>260C. 35 X
Anal ysi s Formul a C, 8H22N202, HCIH20 - M W' 353 _

3% C IR(KBr) 3420cm“‘ . Naal cifiat o 61. 01%s |
6. 75% 3 ; Cohe':tae':" bands 61.20% 7.08% {
7.93% IR EW&C m' NH 40 1705 [err] X

40 0 (f)

ﬁ,e.rwtésrlsgna@h 38 £1AW) - 1 (NH indole) R

- po per onyl pi per azi docarfosykH ighdol 6£QCA~agH hui nol i zi di-ne (1 2b H 1290

C2H err] Trans |soner) I3 dHGthl ofHaeCe)2 6 g of hydrochloride of step (e)

above are suspended in 509 H B} be ‘_;_Tg a‘n'g there are added, 45 while

cooling, 40 m of oxaly(l’% SHri de'“ParfHr—tirri ng for 24 hours at 40C,

EXCEeSS Ghe Q%%c‘ﬁ'oﬁd& leRstafilfd lr®mAsopropandl, melted at above 260°C. :

GB 2 009 749 5 evacuated by distillation under reduced pr essure and

t B8 resﬁ?lfelatedqu@rzol"&bhfbd“'ﬁbdﬁ“!zprre§—§ SH\HTctPde Ne7-18%e dry resi due 25s t hus

suspendé:ﬂu'i% 50 M of nethyl ene chfof ﬁe%é'hﬂ%f"ea%?‘ [err]. A solution of
@Hy) giepmag h WLHMWE@ZM%@JW(:% -§) Glirfiizibiib P2 ACIH, Trdhs 23mishy, of
hiydoehidiia orlde are added and the mxture is stirred for 6 hours at room

he ‘ixsol ubl es and evacuation.of 5

j tfleated on a silica gel- col um (el uent

nooyly, gfoduct are obtained. IR (film

grr], internal TMS) [err] in 1 0-6

terrperature After filtration of,
met hyl ene chl oride, the residu
[err]). 4.9 g (yield: 60% of ’
3360 [err] (NH); 1640 [err] (CO.

30 To a solution of 8.8 g of the ester obtained in step (d) above, in 100 mi of ethanol are added 8.8 g 30
of KOH and the mixture is refluxed for 12 hours. The solvent is evacuated under reducéd pressure and
the residue retreated by iced water, acidified by concentrated hydrochloric acid until acid pHis
reached; hydrochloride precipitates, is separated, washed and dried. Yleld 8.5 g (100%) of the product
crystallized with 1 mole of Hzo M.P.:>260°C. _

36 Analysis  Formula CgH N0, HCIH,0  MW.:353. - 3 35
o . - c H N ) - |
Calculated - - . 81.01% = 6.75% 7.72%. . .
Found: ° ' 81.20% 7.08% 7.93%
o IR (KBr) 3340cm™ NH -~ . P -
40 1705 cm™* (——?‘:—OH) _ 40
. o : .

(f) Preparatlon of 1-ethyl-1 -p|peronylp|perazudocarbonyl—mdolo(z 3-a)-qumolmdme (12b-H; 1-
C.H, Trans lsomer) Dihydrochioride '

6 g of hydrochloride of step (e) above are suspended in 50 ml of benie’ne and there are added,
45 while cooling, 40 mi of oxalyle chloride. After stirring for 24 hours at 40°C, excess of oxalyle chloride is 45



9.2 1 s.(1 H NH indole 10 5.9 1s (2H) 0-CH2-0 ' -

10 4.05 1's (I H [err] 0.3 1t (3H) [err] D hydrochloride is obtained by

treatment. with agqueous HCl, in ethanol; crystallization with [err]. Melting
polft [efr]. 15 Analysis [err] MW:627 6 GB'2009 749 B 5
15 C H N Cal cul at ed 57. 40

7.01 - @vddilatbdbirdibtillation under reduced pressure and the residue is rétfeafsd four times by@rybanzene.

8.64 (gy*Pr dhedratesidue isthus susbénged ih 50 ml of methylene chloride and cooled at 0°C. A solution of 3.6
[(trinmet hoxﬁgxéﬂﬂﬁ?ﬁ\_’wﬂm}i ¢ s g efdriethiaomind ih 20 e bfonettiviede ahlorRB are added and the

Qui nol i zi Qi meit r gﬁéﬁﬁgf r 3 r?@ﬁgltzggmy;g dﬂlggt[wglfqhg@solubles and evacuation of
.20 [err]°5 g prj’%gﬁg' P8 ofeatr ep 2 page beglinndpluent LGk 499 ivigd: 0 f 6
chloride as described 1n step (f) above. 5.3 g of dry residue are obtained,
t o whi ch t her e lBkfim 3d6@cmB(NHI} 1630 chet fop).ene chl ori de and the m xture is
cool ed at 0C. AMB(GACIJnterwl TMSY 80T 107P i et hyl ami ne and 3 g of trinmethoxy
benzoyl - 4- am ncb-_} 1’2 iH ' er zine in 20 M of methylene chloride. The

m xture hg sti rg:g:d1§(9 fﬁc j_J{)s at room tenperature, 25 then washed w L
a 10% aqueous saggahwﬂm({;&m’, hen with water, dried and the excess sol vent
is evacuated. .2 p(sd)cap—eHly product are obtained. IR (film 3380 [err]

ard 3240 [err] (NH) 1650 [err] and 1620 cmi (CO 30 Hydrochloride is
obt ai ned by Pifrdrashiceids is.gbiapediey tengtienteith aqueoustiGhinoithanol; crystallization with 38G0.M P. -

[err]. AnalySI"€9pepYy " MW:61 1 C H [err] Cal cul ated
62.87 15 6. Phalysis CyoHyeN b, HCI3R,0 - MWHHIS o ; 15
62. 24 6. 95 11,18 o . 35 (h) Preparation of 1

-ethyl - 1- car bogyrchigd®! o- (2, 3-a) - qui nol i zi T43e ([e Cs Ig r) HOC Into a .
solution of 6. 8oghdpf 1-ethyl-1 -ethoxycarg@ayl -i ngggo(2, 3gglh qui nolizidine
(1 2b-H, 1-[err] cis isomer) obtained in the preceding exanple (d), in 100
m of et han%é’_"a&??._ jon of hrethyl-Hitimathdeybetzamidp-Slpipétazinotapisanyllintidly (2,35 de. The
mi xture 28 UinelEidine-112b-Hi3-GHy Trans lspmmer blydronhloddeapor at ed under reduced 4020
pressure and the residue retreated with iced2w and acidified with HCl

up to pH=4.5. The product crystal‘l,i zes, is wgshed and dried. 4.1

g of acid are thus obtained. K<) |
GB 2 009 749 B 6 Analysis [egaL.]Q,CNEZ_QmZ_C .

; H N
Cal cul at ed 7045 NS0T 9.37 Found

72.61 7. 49, 9.20 5 *° 1R 1620 [err]° CO, OH associ at ed.

5 (i) Prepar ati®gofhydrscHidriosr skp\d) 3BEV8 BietRalol by dxallREhBrdd o delMRHIn AEARW S€,

to a suspensbam. &3 g 6f dy feldid b obtaned) to Which theff diy/adddd 56 AT St aeMylehd SHrAS gndiné!)

qui nol i zi di mmixtre isZpoled at D°C.¢ gojution of 3 gsaf tristhylaoiineané 8 ig of tEimsthexy biehoyl-4-amine-1n1

of dry b&@fz %Wgr,amwn 20 mi of methylene chloride. The mixture is stirred for 24 hours at room temperature, 25
en washed with a 10% aqueous soda solution, then with water, dried and the excess solvent is !

evacuated. 7.2 g of an oily product are obtained. . _ : '

IR (film) 3380 cm~! and 3240 cm™! (NH)
1650 cm™ and 1620 cm™' (CO)

. 30 Hydrochloride is obtained by treatment with aqued.us HCI; in ethanol. 30
. - . , i
M.P.:225°C, _ . '
Analysis Cy,H,,NzO,HC! M.W.:611 _ _ :
Calculated e 62.87 6.92 .. 11.46 : :
35 Found. : A . 62.24° 6.95 18 - 35

(h) Preparation of 1-ethyl-T-carboxy-indolo-(2,3-a)-quinolizidine {12b-H; 1-C,H,Cis Isomer)

. Into a solution of 6.8 g of 1-ethyl-1-ethoxycarbonyl-indolo(2,3-a) quinolizidine (12b-H; 1-C,H, cis
isomer) obtained in the preceding example (d), in 100 ml of ethanol at 95%, there are added 6.8 g of

40 potassium hydroxide. The mixture is refluxed for 12 hours, the solvent evaporated under reduced 40
pressure and the residue retreated with iced water and acidified with HCI up to pH=4.5. The product
crystallizes, is separated, washed and dried. 4.1 g of acid are thus obtained.



m of oxalyle chloride. The suspension is stirred: for 2 hours at room
mperature, then refluxed for 9 10 hours. The solvents are evacuated,

‘..Isder reduced pressure and the resi due retreat ed V\nthGHezt gg, ]
W th water dr| ed on SOdI um sul phate evaporat ed under reduced vacuum
gi ves 4. %algslm,sﬂzm,q esearnmaeeB.y7 oduct. Yield 83% 15 After vvashu]g on

al um na colum, 3.25 g of beige crysialline pgoduct.gye obtained.
M P. =[ er rchiculath® (diisopropylic oxidels4s| R (KBI3: 280532845, 1735, 1660 [err]

[err] =28Fo@@. Cal cul ated % 72.61 749  Q20.11 H=7. 19

N 8. 99 3R1620 cm~' FQUJ'OH associated. ‘ , lTlVB [ ] (7)7%53 - 7.(”)5. 7.178
err]) reference int. err

ar ona?”d‘"‘?“?"?ggﬁ w"%ﬂ“ﬁ‘f’%’hﬁtic 4.3-(m 1 H 1.1 (t) CH3-CH2

Hydrochl ori de The necesg
of 3.25 g of base in ; A\ y| |
evapor at ed under reduc¥g \;ac AP 3B0C a tieyrdyi due, 25 retreated

wi th acetone, gives 3.32 8 N White crystalpyi pFoduct. MP.:[err] IR
(KBr): 3400, 2470 2320, 174 °°fL680 [err] C13RWN (D20~)\ reference di oxan [err]

ppm 107. 426 Se added d)i' Mg g nslon 194 elgb E)]I qrg?hv? 1 -carboxv- )
prt b |

qount of aquegss HCWJZN is added to a sol ution

30 ( a%d&i’&@ﬁa{) aﬁh Hrdfﬂ previ ry benzene, 30
" -l Pni&b)(a»h&ém)'c\f al’ﬂm@ [l rkd%rsaatﬂoohit&rhee gthﬁ;ke x&:%?Qe phaced
31 g Gdursl 9Kk solvbiity areﬁvetcugtad mmtﬁwpraésumfandthe Hsb@féﬁbé‘tmltlﬁmdhﬁ&leg (0.198 «

nol e) chidride.sis stirdag inding presendiné ditlted sada Theedrganinsblytion, washed with water, diigkonand t her e
vver e a%gg@nsumafg %"6’01‘!3%‘ WP’e?d%?d wmﬁuewéaytthsmwr%?@wceww chl ori de

i‘% (dﬂ% I;‘\f‘,:ls §1on ?Igmma \c\%g%v\a g];% equqlbgig%grg\%aqlene pﬁ‘{dﬁ are vﬁb aﬁn%rggtg/a _g?@%ﬂ 15
hydroc or G acl , then with 10% sodi um hydroxide. It was then dried .and
t he sol vemikBre2OBbc2B845y 1236ap860dm&n. The product, recrystallized from
I sopr opy [C.ékdMe®@=28%36| eum et her, melted at 1200C (yield 40 g). The results
of anal ysi s a s foll ows: IR(KBr 4 [err NH, i l e 40

Lot i Ruldted 56> T2 00 éfsz H=7.19 N ' 899
860[err CN 1660 [err] C—NOCaIcuIategfor [err]

C—65 0% H;RMNGOGI,) Mfalar@eﬁsﬁm,ﬁbé079—77(m)aromat|c,75—7 05 (m) 3H aromat@;64. 03%
H=6. 78B(mNtH; 12 (80%—4B, (b) Preparation of 1-[( 2'-indol-3"-yl-ethyl)-3-

et hyl Hv\é_gé/han %&&2 pi peri done 45 In a 1 litre round-bottom fl ask
her e 86 afoult of EhyBER Raddd tb B EolRtioR 4.5 gt cabdin 307 ofbOVE, 200
M ,f aSsetu{ Orf%uagafbm &%Lcmﬂ%rkdtﬁ 5 A0, pﬁ@deanatwresrdwsocool Qg to

[ err] retregted Wﬂﬁadﬂﬂﬂe, gives'3.32 g of a white crystallme product. M.P.:264°C.

GB2009"Z oh§ in smal | quantltles,8.59(0.076
mol e) of OQ ifngfé)ﬁ] fter 2 hours at roomtenperature, the
m xture Way.426 ﬁg 13. 1112\/ LB, 13@@thdr ol ysed. The organi c phase was
extracted with net hyI ene dichlori dé, washed with water, dried and the
soBoecExampledved b evapor at Il on. The desired product, recrystallized fgoom
ot han (B RteREiEtiometbI2/ A L eyaner?” pinbB” ylperwlewlynmo)ethvﬂ-mdole
In a 1 litre flask there were placed 31 g (0.1 ole) of tryptamine 500 ml of dichloromethane
and 20 g (0.198 mole) of triethylamine. The mixture was cooled to 0°C over ice and there were added
40 g (0.192 mole) of 2-cyano-2-ethyl-5-chloro-valeroy! chloride dissolved in 150 ml of methyl .
35 dichioride. After 2 hours at room temperature the mixture was washed with water, then with 10% 35

hydrochloric acid, then with 10% sodium hydroxide. It was then dried and the solvent removed by

.evaporation. The product, recrystallized from isopropyl ether-petroleum ether, melted at 120°C (yield

40 g). The results of analysis are as follows:

IR {KBr) 3400 cm™ ' NH indole :

40 3340 cm™! NH amrde 40
) 2860 cm™! CN :
1660 cm™ (lf—N
0

Calculated for C,gH,,N,C10 C=65.0%; H=6.64%; N=12.65%

Found: C=64.03%; H=6.78%; N=12. 60%
45 (b) Preparation of 1- [(2'-|ndol-3"-yl-ethyl)-3-ethyl-3-cyano]-2-p|per|done o 45

in a 1 litre round-bottom flask thére were placed 22 g (0.0665 mole) of the product of step (a)
above, 200 mi of tetrahydrofuran, and 300 mi of ¢-butanol. the mixture was cooled to 0°C over ice and



5 80% . The results of ranalysis are as fol | ows:

5 1R,3400 [err] " © NH indole 2260 [err] CN 1635 [err]

-N O-Cal cul ated for [err C=73.2% H=7.1% N=14. 0) Foun
[o= 2.46% H=7 1504 |\|ng n]1 % 10(c) Prep L% 005 749 B d7
1-ethyl -1 -cyano-5, 12b- di dehydro-i ndol o(2, 3-a) -quinoli zidini um Perchlorate

In a 1~ | it nieerd Wers liddeb,an smaljuentitibs 850, (0,076 Mok] ofipbiassim @A, titdxde. 186@r 2Bduty atOf
the p reduc o tegperptufchihe aibdwe wasiedted innvoluok ammdplmmjrhe(ﬂmamrcmdcse wast er

heat i ng unGé*facFeéM"ﬂﬁeF'Me“?@chﬁ'Pqusm withawaterchiie wivaptyeneusd bnt r af ed and

- extract eg %gf’a °'I T t f °fﬁ?|’3tﬂ'l'ze?lrf§?'ﬂﬁhé ﬂ?’M@Tﬂféd%\@hc ten ¢

15 renoved evapor at| a"ﬁvs'sl‘ﬁ%a oduct was then taken up with 300 m of

nmet hyl ene di chhtzmodemand 15 g@mueed over ice, and 300 mi of a solution of

~lithium perchl orzasecv@i' nol e) OMs added with vigorous stirring. There was

- produced a yel | 3&3pemTi pi t at eCwi ch, recrystallized from nmethanol nelted at

- 2600C (yield 44 g, 709 . The gesul ts of analysis are as follows: IR 3400
[err] NH i ndol e 20 2260 [err] C ERR] N -

20 1620 [err] calculated fof&M,N,0] (d) Preparcalzia@ss; AL7.3satnd 298
- cyano- iypdol o( Boudda) = qui ol i°zi dine (1 2bdé72x6%m=bﬁ1$6m4loe%rrer) Inal 49

<litre round-bottomed fl ask there vvere Iaced 200 met hanol , 100 nl

met hyl ene P Eﬁ’?‘;‘ﬂ’g% hJ{!S“GV %ﬁg‘: Fégépﬁf"d of
st ep (C) ab eam fn? Mg flzn h ugth rea

or ohydr at €, oqyan.t, hiE500 hﬁm'adh

s the
stirred fprreao\rww; svaa&raﬁmetpafmamk tHoR takePGWIRH 300 RIG fm%ﬂb&dﬂdm&lge At er i5
and ext r actcdledbiehicamhii9daemiof disclimonlof itBiumAbichibrath(y imoty) waxhdded with vighrdua e

sol vent, t Istiriagyiaeie wab paidyned a geligwapfecipliite wihichrasystallizged froormethanel iglteddt 2605
i sopr opy! cl¥inld 44,967 Q%) ripe grsults of pralveis peeia@ follows:. " The results of analysis are
as follows: 30 » 3420 ¢C

30 3440 4¢eerr] %jgg[ﬁ ' w:Nﬁoéend Bohl mann bands 2800 [err] 2250 [err]zo
CN 35 NWR (di rret’malo&‘cui'phOX|decd=N®80[err]) 0.86[err] ,3H (t) ([ERR]) 3.77 "

[CI_E7R7R] 7(% H 1 H at Jg 1%&2-3&08-' i H (S-L)-éulrll_glmdme?m G\ eqc:HO[I'rJns lsolner)

. -I| ed flask here were placed nol 100 ml methyl
C=77. 55% I_'E_‘Zhl Me eag@\fe He fillsk sc oled

ole) of the perchlorate
1-ethyl - cwa.aanlsﬂ 8 f%oamuﬁra ks b8 Badod llmial qodndlbeCTH® shiaigHlas teh 2 28
1-litre a&kreﬁ Foe 2 Bowt Etroghh RerpEratts, Bordéntiakd, washedWigh adter apd edidcted @fth st ep (c)
above, 300 cmethyletdléhisritia Altbr deyind ah0 regnoving thesolwehttherd Were ebtained 81 dib@liown an
anpoul e 100cHstals. sesryeahiraddroadsanagyisther melting 8t dBA°C (vield $OPop The results of analyes ars as
observed du?“?ﬂjsthe addition of the acid. The m xture was 45 allowed to
stand at g4 oom YRRy AwHe for 10 hours. It was then concentrated, washed g4
wth vvater and 4%44dnm-ac ed V\A‘\é_{] gﬁ 'ﬂ% e %echl oride. It was made al kal i ne
wi th sodi um hydr2éoem-and fil terd§"p d&ﬁ lite (Trade Mark). After
decanti ng, dry| ngﬂ(&)mmé aporatjng off the solvents there were obtained 6 g
of a product, AN in et nelting at.250C. The results of analysis

are as fgglﬂm-(d.kah;’\%&.s;&slaomn,> (NH) 50 2260 [ERR] a4

(CN) 50
* 0.86 8, 3H (t) (CH,)
3.77 8, 1H (s) (H at Cy,)

9.66 8, 1H (s) (NH)

Caiculated for C,,H,,Na C=77.7%; H=7.2%; N=156.2%
40 Found: . ' C=77. 55% H—7 32%; N=15.10%. ‘ "~ 40

(e) Preparation of 1-ethyl-1 -cyano-mdolo(z 3-a)quinolizidine {1 Zb-H 1 -csz Cis Isomer)
In a 1-litre flask there were placed 19 g of the perchiorate product of stép (c) above, 300 cc of
95% ethanol and 40 g zinc powder. There was added in-an ampoule 100 mis concentrated
hydrochloric acid. Mild reflux could be observed during the addition of the acid. The mixture was
45 allowed to stand at room temperature for 10 hours. It was then concentrated, washed with waterand 456
" . extracted with methylene dichloride. It was made alkaline with sodium hydroxide and filtered through
Celite (Trade Mark). After decanting, drying and evaporating off the solvents there were obtained 6 g of
a product, insoluble in ether, melting at 260°C. The results of analysis are as follows:

IR3410cm™! - (NH) :
50 2260 cm™! (CN) . : . 50
| Calculated for C.gHy Ny 1/4H,0: C=76.5%; H=7.60%; N=14.85%

~ Found: ) ] C=76.59%; H=7.80%; N=14.55%.



culated for [ERR]: C=76.5% H=7.60% N=14.85% Found:

6.59% H=7.80% N=14.55% GB 2 009 749B 8 The et her extracts

e concentrated to prow de 4 g (total y| eId 71 5% - Lhe cig isonmer of '
thes a o o 1. (HE ! 5 308 W
[ERR]) 105[ERR] 3H(t) ([ERR]) 5 345[ERR] lH(s) ([ERR])

5 10. 32 [Thefsthef extlagts yvere lsbficeftfatedo pside# g Gatabfield 7 6%)df tHb cis isomer of the -

- ani noame brotiuct pritenddiabgvea) qui nol i zidine (1 2b-H 1 -[ERR]) Trans | some™ 11)
In a 1-1i her. aced 4 g of lithi'um al um ni um hydri de and
400 m of&"l('qﬁ(J"mfatﬁ’é"’uli ge%éoe"ﬂﬁ'&sk was cooled to fromO to [ERR], and there
wer e addemosasaﬁp(bya)quantltles 8.9 g of the product of 10 step (d)
abo%e. Aft3454 tls) mptChe flask to stand for 1 hour at room tenperature;

t here mer@%«iié’dl(sﬁtblﬁm dry tetrahydr of ur an The mi xture was heated for 2
hour s der y. 40 m

(H Poﬁpf“a' HX étﬂ@ ‘|t %Tm%%%%hgpﬁd Ioﬁr llz?tﬂlg e(qzq_ﬁlé?ﬂ: R Trgnsqumer

wat er, Swed by or| Xt Ure was stirred

for 18 mi IR dt181fre fiGXk thdrk WefeipRded W @bt mmlm alemmdﬁrvnyaﬂdeadad 400 R 6ty e¥drMBe t he
fi lhbr aksk wdsebdled'@ Sromitl tai5PE,aind tharegvedd addld, iresnibl quantiiest 8.0 § ofdhb plaductof 10

r ecr y Stepl(dliabevd. Afrep leadndthe flaskid stand fert! Hoerat foorBOWperatatecithere were added 60ml 15
The r @QA}PF@Y@PW&W?&TW@"S;W&W@S Beptgddpn Zypars “P#P"ﬁ@@ Agerngo rgrtlpere were added, | ERR] P
3 l’00 pf‘ﬁgr%}a;:;ﬁzgﬂ%y f\g ?m%mtra ihg the f tgg’{{zer:é_ﬁ gg{ﬂ f ﬂg’ﬁ
min n fi .
5. nig &wmch re 175°C (80% yield Ngl4. 8%
E Una: The results of analysis are as follows: 8— 5% 85 )) H=8.90% N=1 5.52% ( g) 4

Preparatl on of 1-ethyl-1-am nonet hyl -i ndol 0(2,3-a) Qinolizidine (12b-H;
[ERR] G isI3§§ﬁ:§r199)=mT'o a 500NH} flask there were added 3.4 g of Ilithium

al uni ni um RPEPEME, 200 m of NBinMfele and 100 25 m of tetrahydrofuran. Wile
cool i ng r a smal | quantities; 6.9 g of the cis
25 |some(r)-)’l%fc,\'s‘faglf)£t S§lﬁzg§§/§n %Lt gkr’seg | om ng the m xture to stand for 15
howos at caamtédfop®iHaiNigre, the produsi76wWdiE Hi-8.8b%iNeei4B% i n step (f) abzove.
On recryskandi zation from diethyl etQrdb/B5%: Hob.80k Nt 192%0/ 50 t here was
obtained 5 g of a product nelting at 125F (yield 710 Cal cul ated for

[ ERR] (g) Preparaﬂon of 1-@&1,51-4wnq%hmloﬂ&§-ahogqglg@me(12 [:IOW Cis Isomer

250 () 0
C—;aoaésl‘h éi\'g@?" al gﬁﬁirq:ij}g‘ fllthl&g&&znu?méld" X ég?é er and 100

helhiRidee th S@AEfor 18 m?t perature tﬁea SO 5Ut I on
of 2 G)rddﬂctQQ\Z Iafm|a$ in@teplifh ebové. DAFeciystallization from d&ihy&tbdmbﬁola.(rﬁ §ther5080 nl  of
35 di netrdeasaitdieedd,g af e ptodact relting at 126°F lyistd7 Wdr e al t ernatel y added, so as to
mai ntai n basic, portions of: I oroformate in
sol ut i on é‘ﬂc"gl?%fm s hsNee thoxyet hane; %8@%‘3&55%%, _SQUf54m carbonate | g,
sol™Ution i m of water. ,&fter a[lowngthereactlon mxture to
st and gxempi@ 3hour s at anbi ent terrperature t he product was 40 extracted
Wi t h di-ethbxycarbenyteamisomethel- Gethil-indaeld 3 Quirolizidine Hydvachlquide{ t2b-Hi 1-B.Hwat er ,
dri ed Tasns isomerll)

. HCl

czﬂso.co.wn/ M
35 To a solution of 2 g (0.00705 mol) of the trans product [l of Example 2(f) in 20 ml of : 35
dlmethoxyethane cooled to 0°C, there were alternately added so as to maintain the pH basic, portions
of:

. 80O mg of ethyl chloroformate in solution in 5:ml of dlmethoxyethane and
750 mg of sodium carbonate in solution in 5 m| of water. -
40 After allowing the reaction mixture to stand for 3 hours at amb|ent temperature, the product was 40
extracted with dichloromethane, the dichloromethane extract was washed with water, dried and
evaporated to dryness The product was recrystallized from ethanol

Weight: 2 g Y'eld_ 80%. M P.: 140°C
"R 3210cm™ ' amide NH
45 3400 cm™ indole NH 45
2760 and 2800 cm™' Bohlmann bands : :

1690 cm™! carbarmate C=0.



evaporated to dryness. The product was recrystallized from ethanol. Weight:
t24g9 . Yield: 80% - MP.: 140C. IR 3210 [ERR] am de (LLQ
NH 45 3400 [ERR] i ndol e NH
- 45-27608and 2800 [ ERR] Rohl mann bands 1690 [ERRL c 82,009 7498 9
The results of nicroanal ysis are as follows: Cal cuI ated for C21H29N302:
C=71. 0% H-=8. Ii¥4eshitslof MidAS4nmipuiN e as follows: C=70. 94%

H=8.16% N=11.54% The hydrochl oride salt was forned fromthe above 2 g of
product by addfatrylated fpiCe,Haahs 0 i of 5 eeRhA%| H=8.17%; N=11.8%
5 Weight: 2 g Foundiyj gl d: 90% FErP¥%kstafl6%: M=t B¢y

Azaepi ebur na 'Wdrkbﬁm'n ﬁ&:ItWaL- %@m%ﬁm tth?ove 2 f of | br{)gﬁct By adding 4N HC! in 20 ml of

- phenoxyg aremanm am nonet - et ndo -a) quinolrzidine (1 2b-Hs

[ ERR] trans 10 isomer) was prepared by r eatr ng the procedure of Exanple

3, but repl aciWeigtthgget hyl Yieldi ®Pof or mid.B- %‘fﬁ phenyl chloroformate. To a

sol ution of 8 (40 02 nol) of the product In 250 nml -of tetrahydrof uran

there were gy AzaePietirmansHind Piydvsthiotige t © 50% After stirring for 90.

m nut es, the reactron product was extracted with diethyl 15 ether, washed

with water and dried. The diethyl et enoved by evaporation to |eave

5 g of an 15 oil, analysis of whic fsal | owm ng data: IR 3200

. cn| ERR] am de NH 1670[ ERR] afm dg C=0 NMR ([ERR]; internal

- TMS) 20 0.65 8 (3H, t, [ERR) - '
20 1 to 3.2 8 (solid 15 protons) 3.3 [ERR] . (I H s, angular proton 12b H)

7.2 [ERRo (sol Fiest 3+ﬂharo@yuartbbmm)rnu&nibtl[yEHa]hy(-rsdﬂlo(dﬂa)mramlbﬁiub(u)-l-ﬂi’o C,Hs tran§he 10

" hydr ochl or i igneskwas pmzsrephe a«ra@ug by p'lOF@'ateroﬁr@(aan‘ 3abus veplaging t'wet'wl Qbhmfmma"e ’

hydr ochl orr‘ﬁ"’h’i}’l"ﬂy'F eroty! teozo%' vig Y cr?ntr u
) d
yle & ves g it B S BT R Dl
product g Yehé! rWW erja4\ drita! ThQ |e’tf@lte?|’{erﬂ Shto le

of m croana&,.yaras,s.abﬁum ad theowRowikgdiatall at ed for [ER HCI 0 5 [ ERR] C—64 5%

H=7.05%. N=1 1.8% 30 - Found: _ C=64: 38%
H=7. 1 1% N=1 iR ! amide N30 Exanpl e 5
1-(3',4',5 -tri ngf ﬁ'ybenzoyl BM9RGREt hyl ) -1 - et hyl - i ndol o (2, 3-a)

Qui noIrzrdrmerggemapf ge (1 2b-H 1 [[ERR] Trans Isomer 11) [ERR] 35
Into a three-necked bottle of 250 n capacity fitted with a stirrer, a

[ ERR], g2@rd, Q%W@MrﬁfaﬂCHz)SS and a dropping funnel there were added-2._&5
g of the trans? qu@“# 58’1°‘°ER’§I-1%I e 2(f), 1.1 g of triethylamne and 50 'n
of dichl ororret sof@ 9 " stirred and cooled to 0.2 C. At this
tenperature th@r1eé( ird@lH% M) added 2.31 g

25 -The h_ydrochloride salt was prepared by treating the above oil with 4N hydrochloric acid in 20 ml 25
of ethanol, followed by centrifuging. The yield was 60%, calculated on the starting amine (H). M.P.: :
260°C. The product crystallized with 1/2 mol of water of crystallization.

The resuits of microanalysis are as follows:

Calculated for C,9H23N30 HCI.0.5 H,0 C=64.5%; H=7.06%; N=11.8%
30 Found: C=64.38%; H=7.11%; N=11.62%. - .30

Example 5 '
1-{3'.4' 5’-tr|methoxybenzoylamlnomethyl)-1 -ethyl-mdolo {2,3-a) Qumollzldme Hydrochlonde
(1 2H-H; 1-C,H Trans Isomer I} _ ,

35 Into a three-necked bottle of 2560 ml capacity fitted with a stirrer, a CaCl,, guard, a thermometer 35
and a dropping funnel there were added 2.85 g of the trans product |l of Example 2(f), 1.1 g of '
triethylamine and 50 ml of dichloromethane.

The mixture was stirred and cooled to 0.2°C. At this temperature there waere slowly added 2.31 g
of 3,4,5-trimethoxybenzoy! chloride in 15 mi of dichloromethane. The addition took place over a period
40 of 15 to 20 minutes, after which time the reaction mixture was stirred for 1 hour at 0°C then for 15 40
"~ hours at ambient temperature.

The reaction mixture was then washed several times with water, then with 10% aqueous sodium



3,4,5-trimet hoxybenzoyl chloride in 15 m of dichloronmethane. The
|t|ontook place over a period 40 of 15 to 20 minutes, after whith tine
: e reactlon ‘m xture was stlrred for 1 hour at OC th g for 15 40, hours
. L ANe v ﬁ-:n .> 3 |rresv
WI th water t hen W|th 10% aqueous sodi um GB 2 009 749B 10 hydrOX| de

and t rh,afoxnag sridthe dghin with @vater.|lf wasaitiedidvieCsbdinmhasllpB4te bndBoAdcentitad ® ferch
conc eminreaystatiine massohaying tfmm«ura yemulnbumd meing taveends1@O0fCie t exture of ne rVn gue

and mel t t owar ds 90/ 10 . 8/ 10
é‘ﬂ’? 32309 8/10 NH 5 3190
%R 5. 2750 and
[ ERR) amaormansmme 1640 Eam.mbands C=0 ani d

dosage of the base 1840fen{ERR]: 97% To psepmide the hydrochloride salt, the
above product was di ssol ved inal:1l mxture of di- 10 isopropyl ether and

i sopHeTRd ﬁﬂthe%ﬂﬁﬂwﬁw I%E ®hl oric aci d was a4dded The hydrochl oride salt 10
i 1]
cr&stl%lgl ﬁ fgz&é"oﬂ Eﬁéﬁg&é %%?E‘Wﬁ ' roch"Y"?‘l °?:WI th et hg/n(ilo
P. ‘of the prod on on t E osaéceprg?ucﬁ ?1%5'F'd)de 100%
(1 function). 15 M croanalysis
gave t heCéMi | owi /1t0esul t $/10Cal cul ated for [ERR]: C--65.45% H=7.00%
N=8 189Mifgund: 270°C bond on the plate . C=64.34% H=7.17% N=8.1 1%

l\lr—&,%9( p Exarrpl e 6 q
201 d%%lééf?%m%ﬁﬁge noetﬁ q"]c ‘ur ei donot hyl -1 -ethyl -indolo (2,3-a) 15
Qui nol i zMitraaealysis gaize thie fojlbsiARY desditsans | somer | I ) [ERR]. There was first - '

prepared_t he correspaondi 1 phenoxycar bonyl am norreth | -1 -ethyl
derlvatlgﬂ""'afedz‘s' 8"8#"3?4:1% trans pr ; k? (f) and 100 m of
tetrahydrd’%ran were placed in at 1@ c:[% 16% :73 sk of 500 m
.capacity, having a stirrer and two dropp| hg unn’e s.” The fl.ask was cool ed

and  at U re sijultaneod8ly
adde%ﬁ mBﬁ‘iﬂ@ P'"Eﬁ'f’%’f‘%#‘glfﬁﬂé'éﬁﬁ °'% :{ﬁ” %‘f'“‘l 'é'f’f"\gﬁw i fdhl and 2.9 ¢
of sodl um carb nate in 50 M of water. The rates of addition were such as
to maintain the pHat from6 to 7. was then allowed to warmto
anbi ent tenperature 30 and stirring (nued for 3 hours. The reaction
" product was extracted with 100 m of 38 df chl or omet hane and the extract
was washed several tines w tdp bl wakape{Peing dried with sodium
sul phate, and concentrated by evaporation. There were obtained 11.g of the
product, 1id Ghs répared tHe-cofrdBporiity 1LSHSRdxycarbonylamindiieth Iﬁoxtﬁyﬁmﬂvatwe, C=0
3525 gof Hand pmﬁll%%hblﬁ h(fmpnﬂd o@m ua&ra?ﬂweaﬁadrea@ﬁcg& in@WSree-hétke a 260 ni
f | as kfigsk ahEOO@d capatity, Baving @lsthirer andBvotdnapping Yunnels. Thaitaakl wis doolgd @f betwanabove oi |

.5 o$°Q1hnpl§f’ﬁ rlwbmhmmh tuaamhn@ Wlmﬂﬁnmuslmﬁddvéﬂﬁémdf phefiighlarefarmate of

d| met fu 5‘3?34':? WZG%T@TQEQ ef addiijgn wergt yr e was
pnfdgsgﬁg Paf%ﬁf\rﬁnuiql 30%2) rs %ctﬁ??odugh allgg}% ﬁ% 30%@“@%\}’&;{ %
1

@-ﬁ dr&Heth Pan n@&'@n nﬁ\d Wt h
0 0 a&lAheid Sand Q6rice yw RtibrR) & a\wtarla ob@ined 11 6\5&66 produét, Wlich was anoil. - <
IR3270 cm™ NH
1710 cm™! C=0 -
35 The 1-ureidomethyl product was prepared as follows: into a 500 ml flask provided with a cooler, 35 ¥

there were placed 11 g of the above oil 3.5 of dimethylaminoethyl amine and 180 ml of methanol. The
amount of dimethylaminoethyl amine used corresponded to a 20% excess. The mixture was heated
under reflux for 2.5 hours and then the methanol was removed by evaporation. The residue was taken
up in dichloromethane and washed with 10% aqueous sodium hydroxide then with water. After drying
40 over sodium sulphate it was concentrated to provide a yellowish crystalline product. The product was 40
taken up in two stages in diethyl ether and centrifuged. The first stage yvielded 4.6 g of crystalline
product melting at 202°C, and the second stage yielded 0.8 g of crystalline product melting at 198°C.
The combined products were then recrystallized from benzene to provide 4.65 g of the final product.

M.P.: 204°C.  Yield: 45% based on the amine (1), o
45 . CCM: 80/10 5/10 : : : 45
" Dosage of the base with HCIO: 100% (2 f_unctlons). S
IR: 3360 cm™ NH
3250 cm™ NH

1620 cm™! C=0 urea.



crystal li'ne product.® The product was 40 taken up in two stages in diethyl

40 over sodi um sul p.hate it was concentrated to provide a yellow sh @
t her and centrifuged. The f| rst stage yi eI ded 4 g of CL e | !711 grodt‘l?t

ti nd1at 202 C,

rreltl ng at [ERR]. The conbl ned products wer e then recryst al i zed from

- benzene to prmrmalﬁsnﬁdivgthsfollbhleg fesunal product. MP.: [ERR]. Yield: 45%
“based Yen the anine %w 90/ 10 Y

45 Dosage of Eflents f@f HaNPERR] 100% @7@2%%_%%@55 o %60 [ ERR]

NH 3250[ ERR] d: NH 1620 [ERR]

GB 2 009 7E@mBie 7 11 Mcroanal ysis gave the followi ng results:

Cal cul atged-paitajdylai}inomethyl-1-ethyl-iKdokl2(304)-diindlizidine (1R)-H; 6-C}BYTraus iseimer i) 5
C=70.58% H=9.20% N=1 6.67% Exanple 7 5 1 - pent anoyl am nonet hyl -
-ethyl-indolo (2,3-[ERR])-quinolizidine - IERR] Trans Isoner 1) 5 -
[ ERR] Using reaction conditions and tec Amdentical to those of _
Exanpl e 5, there were reacted a sol ution of 5. of the trans product I

of Exanple 2(f) and 2.1 g of triet hyd,mﬂevur% 0 m of dichloronethane and
a solution of 2.45 g pentanoyl chloride in 20 m" of dichl oronethane. 10
There were t hwsing ktaedan@dnditiods gndaéchaiquaaiidenti@anioahdsé SiExamplé b, ithete were réiuah a
tri et hyl anbqhion 0&5)79thh8118(998@8® IotEx@nple 2(f) and 2.1N-6f B8 lanG®ON | ZRAY

C=0 From t fiehl tnethf"‘ng ngl 2 é@PW"QY'ﬁh‘E'i‘ dn 30 =l qi#-ch'nrem @mct melting
at [ERRI® Exarpfrévgret 12ingd A8\ oA AlFERRINe 2 1ittle zesidus! tethyt 10
(2, 3-a)-qui nolig:zhdpn338deh—H;, 1 -[{gRR] Trans Isoner I1) 15 [ERR] In a
three-necked f| asko-ofieb®émt capacgte having a stirrer, a condenser, a

t hernoneter, and a dropping funnel there were placed 100 m of anhydrous

di et hyl et her Fromnts ol it wes pessible taabtairtsystale o therprogict meltngat 19%er e added 4 g
of lithiu i¢ge, and the contents of the flask were stirred for 15 20
mnutesqgT %&y%ﬁn&nﬁﬁﬁw-ﬁd&ﬁ’ﬂ-nﬁéﬁfowz%mwﬁmmmﬁ“ Mhb-@mm‘,u Mriinddstherlifpe 1
product of Exanple 7 In 50 m of 20 anhydrous diethyl ether. The m xture
was then heated under reflux for 2 how ) ~stirred for a further 1 5
hours at anbient tenperature. It was tqeh Cdfl bd over an ice bath and there
wer e added dropwi se 20 nl of water foll ov\éd y 50 m of dichl oronet hane.
The reaction mxture was then filt e e, Qygr-qekite, dried over sodium

sul phate and concentrated by evaporatl ﬂThe e were obtained 7 g of an oil
25 which could be crystallized to a product nelting at [ ERR] .

25 Recryst | | |‘Eaf'1’W°F¥Q9ﬁ‘F§%5?H'ﬁ GRpAIty hinge sﬁ'rrer r?o‘hef (patey; ang

i d | of s th I ole
crystallin ‘Eﬁﬁ‘!ﬁ?ﬁ? % i 9@@ '55'%’@ SHlonks § *@*’tﬁm oA o (2
functi %g?) L ek oo Sy Q@w f of Example? v 4 1 20
for anhydrous diethyl eth@-'_ﬂ?e ikube was eaa%ted\ﬁ_n]!er fQIQ 2 hours and stirred for a fudkbr .

Fou nd 15 hours at ambient temperature. It was théfrobBled 89ér alrie®bLifl 36d thérd Weld@8dedididpladsi C:
3310 [ERR] 20 mi of watedﬁbllg@g@b\{ SRR} of dichloromethghe(The reaction mixture was then filtered over

celite, dried over sodium sulphate and concentrated by evaporation. There were obtained 7 g of an oil
25 which could be crystallized to a product melting at 80°C. 25
Recrystallization from the minimum amount of |sopropanol gave4.3g of a crystalline product '
v melting at 97°C.

Dosage of the base with HCIO,: 100% (2 functions).
Microanalysis gave the following results:

30 Calculated for CpgHagNs: C=78.20%; H=9.92%; N=11.90% 30
Found: C=78.18%; H=9.81%; N=12.00%.
IR basic: 3310 cm™ “ NH .
1620cm™ . C=0
Dimaleate '
35 An acid addition salt wuth malelc acld was prepared workmg in solution in a mixture of 35

isopropanol and di-isopropy! ether. Initially the salt formed as an oil, but was recrystallized from ethyl
acetate to give 6.7 g ofthe dimaleate, melting at 105°C. :

Dosage of the dumaleate with HCIO,: 99.6% (2 functions)
RF:90/10 9/10.



al eate 35 An acid addition salt with mal eic acid was prepared,
jrng in solution in a mxture of 35 isopropanol and di-i sopropyl et her

|aIIythe salt forned as an oil, but was recrysta .
aC 0 0 Y a a aas ) s = —— -8 a e
di rral eate wit h [ERR] 99 6%(2 funct lons). RF: 90/ 10 9/ 10 12
GB 2 Ekdinpldd B le 9
- 1- guanrgjlpndmaﬁttlmlaam yiiyethyl-indaig (2. 3“1‘?&!51"!9"%‘2‘“3 Dﬁ?"ﬁﬂﬂ’ H3PH:1GeHre “
Di mal &@nglseM®HH;, [ERR] Trans |soner) [ERR] 5 Into a 250 nl flask, 9 g

of the compound prepared i n Exanpl g» 22 g of base guanidine 5
(l'iberated from3 g of chlorohydr-\\lbylthf cou Ie et hyl ate-ethanol ) are
put into 120 m of ethanol. The m xtur sfTUXed for 48 hours and the
sol vent evaporated to dryness. keSSl QUpRAS retreated by a

wat er - net hyl ene chl oride m xtur filterechon celite and decanted, the

or gani ¢ phase mashed agaln wth mater The met hyl ene chl ori de phase |s t hen

h efcth c OHN leBhe2 gof b
\;\?Eaﬁ%me &gf(%%‘; gg ‘{]éo h urs %%e so:e tﬂ%ﬁi Wane s egrewdz%eguﬁjg feat c?" ﬂle.n& her eal

phasesh e o géﬁ obt ai ned
and CRyi@rwk é? ﬁ‘d‘eﬁ‘é‘c% éﬁi?as Qweav&% hedl't icseya §£ﬁ&b‘ﬁ %Bn 80- 20) . *
Af wer asnepafe?éaragkéﬁmi’ecgmm‘soaiuﬂwlbreaibomaﬂwﬁupresanae;wnd maethe@aupmleaired apg .

cryst aibd and@vaporatadner . Yiel d: 15 go lﬁ y
15 IR cggeﬁ fgosezwomms?rzwmgqmrf@f% gmpbadcf’"tfa'ﬁﬂ O @pofilice: ?{Hf‘t 1600 [ ERR]
br oad eate tepared in IS 0 (Merck
o dke o, Eﬁtw%m wel{ Bl ey R IRE g ORI v (!

20 Rf=0.4 1 spot
M cr oanal RIKE); 3200—3400 cm“ strong and bropdtinlis [GAHE Ul ated %
C 56.00 - [H6E0 06 broadbam‘l(ﬂﬂ—m Found:

56. 07 ﬂﬁéﬁé&gﬁg %‘hf‘ §apr 25 Exanpl e 10 _ .
25 E Hono E\ﬁ‘ {,I‘ 525 LACHHEBﬁ] ehgpmc |) [ ERR Exanpl e 4
wagql epeat ed except that the m%ocr)‘ro @ué’ g Baml e 2(g) was usedyh n
pl ace of the trans product (II) of Exarrple 2(f). There was obtained 5.7 g
of product Riy9.6N@dpd9% . M P.: 190C. 30 1R 3620 [ERR] NH

30 1690 [

i C=0 M croanal y owi ng results:
I =
Cal cul ated Tor | ERR] : s S %533%9%@% B0 "2t Found,
C=73. 48% Chicilatd®¥% N=1 2.99% 35 cseltee hydnpg.bd ori denywapoobt ai ned by

adding 4 Reua@l to a sol ution of the b&&se7 In a 16.46ni xt ur ¢2.69 35 et hanol
and d| et hxl 18t her. Exanple 11 _

25
° E Homo 14 Azaeburnamonme (12b6-H:1-C Hs Cis Isomer )] '
. _ _ A
Example 4 was repeated except that the cis product (l) of Example 2(g) was used in place of the
"trans product (l1) of Example 2(f). There was obtained 5.7 g of product {yield 69%). M.P.: 190°C..
30 IR: 3620 cm™ NH : ' 30 v
1690 cm™! C=0 _ .
Microanalysis gave the following results: _
Calculated for C,gH,,N,0: | €=73.8%; H=7.45%; N=13.6%
Found: C=73.48%; H=7.35%; N=12.99%.
35 The hydrochloride was obtained by adding 4 N HC to a solution of the base ina 1: 1 mixture of 35
ethanol and dlethyl ether. - o
Example 11 ' ' '
1-Ethoxycarbonylaminomethyl-1-ethyl-indolo {2, 3-a)-qumollz|dme Hydrochlorlde (1 2b-H; 1 -C,H
Cis tsomer )
40 . NN . 2 HCL ) . 40

CoHg0-CO-NH-CH,;



1 - Et hoxycar bonyl am nonmet hyl-1 -ethyl -indolo (2, 3-a)-quinolizidine
Hydrochl ori de (12b- H 1 -TERR] Cis Isoner I) 40

[ERR] ° : - 40 13

B\ 0093749 B 13.The .pr ocedure of Exanpl e 3 was repeat@gsl zemgapt'49t§1at 13
t he ci s™product (I)OT T:xarrpl € Z(g) was used Instead of the trans product

(rr)y of. Exarrpl f re obt ai ned 2. 1gof thefrﬁ gase ng

s repeated except that the ¢ mple 2(g). wa

%’:EeRlR?) MR Used of he tr ns rﬁ Og«%Wof Example 2(f). There was oatmlcgl Iifree base (8 10
yield). M. P 210°C.

5 2790 and 2810 [ERR| - . _Bohl mann bands. 1690 " [ERR]
carbamate C=0 maapoamat ysi s gave t hindblelNHowi ng resul ts: Cal cul ated for _
[ ERR] 65 C=7 1. CH:B 17% N:1 1. @oide Nbt- - Found: = - 5

C=70. 85% H=8: 2% " Bohimann ban D NWR ([ERR] internal TI\/S) 1.1
[ERR] (6 H, ethyI and ethyC*8¥%§=9 5 to 3.5 [ERR (15H, sol i d)
3.9 [ERR] (2H Nﬁbroahﬁ%ﬂghve’]-tﬁefollowingresults5 65 [ERR] (1 H m NH-am de) 7.25
[ERR] (4H, solid, aromatics :
15 7.9 [ERR] (?ca'W'atSdfO!\ﬁzthi 88l e) The hy%éﬁ%ﬂ?ﬁy%@ﬁ”wﬁg%é%pr epared usi ng
4N hydr déhl ori E°“33'| d in acetone. Yield: S$ov985% Hsfg2 20 Exanpl e1
12 MR (CDGl,; internal TMS)

20 1 -(N -[di et hy 1213 80£t, B dthyNant éthyilest@f hyl ) - 1 - et hyl -indolo

(2, 3-a)quinolizi d|1r63to(3[55RR§H@nltn)l soner |) [ERR] The first part of Exanple 6
was repeated usin ch@ch@H )oduct | of Exanple 2(g) Instead of the 25
trans pri®duct 11 5 he second part of Exanple 6 was then 1
repeated on a smalf Uisi ng 3 gof the 1

- phenoxycar bonyl am norret 1y der| vat ive, 1.2 g of-diethylam noethyl amne
and 50 nml of nmdtﬂambhlor'ﬂbealauamphdauasnwadm&ﬂhlaﬂd&cg irdcetoh® above product
whi ch was an oil. The di drochl or| de salt was obtained by treatment with
4N hydrochl ori X"’QC?Q?‘I n acé‘t &he salt was isolated by concentrating the

acet one 2 lf*g d recrystal lizing-froma 1:1 nixture of ethyl 30 - -
acetate an hﬁﬁaﬁhmmoethyl]-N-ureldomethyl) 1-ethy|-|ndolo (2,3-a)quinolizidine (12b-H, 1-C H, Cis
30 There wasemehit ained 1.8 g of product, nelting at [ERR] ‘Yield: 48. %%
based on the weight of am ne base. IR 330 [ER_ 1640 [ ERR] 35 '
M croanal ysis gave t he foll owi.ng results ;! 1Ny 1 rmle of wat er. of
crystallization. 35 Cal cul at ed for. [E CINYTRRR] - C=58. 30% H=8. 35%
N=1 3. 74% Found: -G8 56% H=8. 25% N=13. 60%
Toxicity LD 50 has been det erm né&“st;@fzmd?wd'f‘r“‘m ‘ce.” The- conpounds' of the
i nvention present- a toxicity 40 - conparable to that of vincamine or a | ower
one. The nore Thdiret part bf Bxemnie 6 vrag fdpgated/singain dipcprapict | of Exagple 2(g) instead ofthe -
25 trans product [l of Example 2{(f). The second part of Example 6 was then repeated on a‘'smaller scale, 25
using 3 g of the. 1-phenoxycarbonylaminomethyl derivative, 1.2 g of dtethylamlnoethyl amine and 50
-ml of methanol. There was thus produced.2.8 g of the above product whichwasanoil. =~ -
" The di-hydrochloride salt was obtained by treatment with 4N hydrochloric acid in acetone. The
_ salt was isolated by concentrating the acetone solution and recrystallizing from atl: 1 mlxture of ethyl
30 acetate and ethanol. 30
There were obtained 1 8g of product, meltlng at 250°C Yield: 48 5% based on the welght of ‘
< .amine base. _

£ IR 3300 cm"™*
1640 cm™
® ) : _
35 Microanalysis gave the following results assuming 1 mole of water of crystallization. 35
Calculated for C,sHagNsO 2HCI H,0: C=58.30%; H=8.35%; N=13.74%
Found: C=58.56%; H=8.25%; N=13.60%.
Toxicity ' o
LD. 50 has been determined per os on mice. The compounds of the invention present a toxicity

40 comparable to that of vincamine or a lower one. The more toxic (LD 50: 400 mg/kg; vincamine 450 40
- mg/kg) are those of Examples 2(f), 3 and 4; the less toxic are those of Examples 5, 10 and 12 whereas
- the remaining compounds present an. intermediate toxicity.

Pharmacology .
The activity of the compounds of the invention has been researched in the field of femoral and
45 vertebral flows, arterial pressure and cardiac rhythm. Comparison was made with vincamine and with 45
- compounds described in French Patent publications No. 2,285,377 and 2,292,475. The
experimentation, conducted as known for vincamine, has shown that the compounds of the invention,
and more particularly these of Examples 3 and 5:



ng/Ykg) are those of Exanples 2(f), 3 and 4; the less toxic are those of

\Eﬂ\ nples 5, 10 and 12 whereas the remai ni ng conpounds present an .
nyernmedi ate toxicity. Pharnmacol ogy  The activity of the conpounds of the :
gention has been researched In the field of fenorgg 25botpay/ @ t byl - S

fTows, arteri al pressure and cardrac rnythm _conpartson was made W th

vi ncam n th ounds described in French Patent publications

No. 2,28 § Z%‘L sage 'g 'a”f?’(éFéﬂ%wammb&?qﬂerﬁ COFBPINGE Pragenhe known Lo
nca% ) (r:!t 2§JP<91 ihe cef é?efréf nglt th bﬂh&ﬁ%&s c%rr}ipounréld doRot®

partéc@hﬂaﬂlbl")iddcbﬁﬁﬁd teEﬁ%?dm\ﬁ ne reduc hlsﬂow, .

G8 2 009) do4et dfect srgnlﬂcar&lﬁaﬂérial Iﬂdllt;ﬁes&i’re Where@sahecoipaliddf céfpaRhad lokdr@WV. &1 ench

pat ent glinduce aslightigcreasapinardiis ythes whereas Fedrnioh paaent putilicaldndxsmpainds am ne

r ed ReB&"alYn mwoce' orranumreas agq\raerrpmwﬁwprééryefamrthe vertebral flow.

Frenghy 05&“‘ Tob) ’E%ch asc s gpnRsgito heve ayery favpurghle aqtgmiibdhen . noder at e

I ncrease r vr ncam ne lf’ﬂ s flow, 5 c) .do not affect -

Sipg nedsblegyt | y arterr al bl ood pressure 'wher eas the conparison conmpounds -

| ower i The cobpdynds pithe ibventien ingylie ddmiristaradi.vOér pesusslit dbses ByHREBIITE HOBS ench

pat eﬁﬁdf?uﬁl‘qamer(dm%mmwﬁds%mbraI |y induce a nore inportant increase

and ?i Gam ne lowers this factor. Fromthese results the conmpounds of the

9

I nvent! QM ARRRAR 3t£qmﬁ&fﬁ'd?e¥ﬁﬁygér@}§%|: %eq"g‘c(m on in the field of cerebral

irrigation, which was con

the invention may be a C 0s, .at doses-conparable to
tyfgose 10 used for vin nel A L& f'|"'.,5 to 40 ng). dains1g. An
indolo (2,3-a) quinolizidige dgf tlhe general ifo mufae (1) or (11) 15

[ERR] wherein R stands for -§#& ‘T&primary or secondary

am nonet hyl group, an. -am donet: hyl group or an .afi do group, -or wherein R

together with the ring nitFbgen of the indol 8" ring, represents one of the
gr ouphergis R-stdn@PeNHCOBRH,0+—COOH [-EBR] a prﬁfaw&:r%&hﬁﬁﬁ%ﬁlh&ﬁﬂtﬁy)'g@w&pt able acid
addi emidemethyigroup earamrmdmoup or whe@ln mmmwwﬁdhammtd:gagofm indofd riigL,

|rrred

I ni ca 0 Posol ogy. The conpounds of

PR

subs rear?g,"éaq °%1"§°q’IP§ Rings I % —MafPtes -herein. . .20 3. A
FHOO gess fﬁﬂ‘ In) 0%9 g']gcic%ﬁlme] sﬁlnat%: Rsailn gt{yrzagthe%xa%lp?éls%r%i’n Con‘gr 'sing
condensigng 2('3 mal rising conde :

- chl gethér- a‘k)mébﬂﬁﬂlblh’icﬂl‘e%h @féﬁlb Eohlo fb@l‘lﬂh fﬂﬁ’é A ar:r; ] or -CN,
t o f orG00CHH; or 6+CN; spfomaliha goreaspahding smhhfﬂﬁbjbﬁ&gtllﬁnﬂdat rdnglybhdi©Ngl y basic

c on qu"#'éiﬂ@ o ehnei haterHEkand effGt rlrmfgrnetrémuhernimerh atoniwinitiey B-intold Substitliént;0ogen at om

wam% e?ftthe pzs'uctérmm """ vdtating agem bollewed gy & or maRbon of
the . P 'rj“ﬂg,‘ ting g*' oIy 'a&éﬂr’roﬁ'eﬂertmﬁsng 25
| a) lrzu er mix ure a hi
ltoerc e T el L or ot e
o] pﬁ@dﬂmesimbegaraﬂspondr ng | ndo ) qur nb ine i xture

a3l sep&rAtheragedtib eorhiahion. e‘omp’hsind‘orﬂi (V] ﬁﬁﬁﬁcoﬁﬂbuﬁdh@ccﬁfdﬁ@@d @&iQTbr @ihinf2 CggpOUNd
accoin d#m'gtureomm adhmﬁeutlajbmcanabladrluyntascamis cl.osed in any of the Exanples

herei n. 5. --P&ppprrmsgaprgmpne or nore

tedforHerMaistysStato'evy cohy ) r Press, Leanington Spa, 1
corrpound"s aC C O 26l oldmptd Buicingbl LaRkoh, Wa3A 18Y, cop xXture wth a

t herapeutically accept abl e di luent or carri er Prr nied for Her Majesty's
Stationery Ofice by the Courier Press, Leam ngton Spa, 1982. Published by
the Patent Ofice. 25 Sout harrpton Bur | di ngs, London, WC2A 1 AY, from which
copi es nmay be obtai ned. -

e

R



14 . :

.2 009 749 B 14 a) induce an Increase of the fehﬂmnmmmmmmh

p t%ﬂt publ i cations conmpounds present a simlar action '
s this flow, b) induce a strong increase of the vertebral flow (‘

Frendh patent publications conpounds do not act at all 6B 209c24®% Boderqt e.

| ncrease whereas vincam ne reduces this flow, 5 c) do not affect

signi fican unds N

over | e o Erol oA G RPN RS 1 o

pat ent publbl indbdearstronginirease dfthg edrtebedl How; IFrEAUICSatént BlibliCatioRPEUnmpdlidsido aéteas e

and vacm?ﬂ'quesﬂ méresatd increene whisreasvindasine redised this flowe conpounds of the

I nver®t i on zg i ‘@caaﬂ ) wewazfeasdhp fofnpatigon Compunds lowerit br &l
't[]“ gat Qrau lS?c'i dice aht tg i o lo erg‘thls gqyw'%@%‘*m@“”ds of
e inventip resuits'thdlcBin tﬁ:&? t Qﬁlg?& :
t hose ﬂﬂdb&@ﬂbfaﬁfng&iud’iﬁﬁﬁhmgasé ﬁﬁﬁzﬁzﬂ?ﬁ% plgoro 9'8%%0 P nqﬂ-
i ndol o SZ 3-a) quinolizidine of the general f or mul ae (1) or (I1) [ERR] 15
wher¥@ n Hnds for - primary or seconda Wyﬂép
ani nomef Jyyl rﬁf"?%ﬂl? m?‘fg’f‘wy ﬂB‘"b?“’dah’f A RPIRS 35 BReH comppar dhose R
t oget her Wi rogen o é I ndolo ring, represents one of the
gr oupi NQriIms\- - CONH- CHZ- or -NCO; or a therapeutically acceptable acid
addi tion sdkAnintele &53-a) @wlizidine of the genemhfpamutesk (llodldy di ng to claim 1,
substantially as disclosed Ln any of the Exanples herein. 20 3. A
process - for the preparatio o claiml, conprising
condénsi ng together 2-amn Y *dol e a 15
- chl oro-4- (A)-4-chlorocarbonyl *hexang, wherein A sttangls for [ERR] or -CN,
to formthe correspondi ng am de; Sy jecting the dhilde to strongly basic
conditions to elimnate HC ang effect ring fornm,lon at the nitrogen atom
on the 3 i n a{ su stltuent 25 effectlng qU| noI|2|d| ne r| forrratlon of
dserts!

the pr O gro m| 0 er i I 'ua an%5
eofmcg’ gﬂ,@ in $°P? L :b'i e tmsﬁ? ﬁfrﬂ‘ jadelefing: at e
t there

GB

per chl og
to produce drlenerdpolithca spisbld di ne isonmer mxture
and zepar atd. Agombeundaeetedisg todlaini\1 NuBﬁﬁ'&ﬁll\f & disclosedh Syt HeiERdnps Haref MO YR
accor di ng t3Agregess far theproparationiofid qumndiaccoddtvemlclam 12 eoympising béndeneirigp| es
her ei n. g@therz'am'“ﬂethﬂ i'ié?' t-ridorertidddrahlomeatbomyrhexane sherein Amtandﬁoe

° Zﬁ

corrpoun Z‘ °I"° "E'F‘& Hide: s“Bl‘F‘q"ﬁt '9&‘9#@0
0%?5 u:ogllnlﬁ» f tthe \to\r/iotha ﬁgg tP%?-I Ité;gqt
St atlonaaryh Ismwm 8 Hu&m m
t he Pat tdblo (X, 39-:bcﬁunoﬂﬁg|&)itl;6 mﬁ?ito;a d'Btl "thﬂe§th: Eo%g:gﬁﬂ rog(?‘h

copi es may 4 A prdsessiforahle preparation of a compound according to claim 1, substantlally as dlsclosed in
- any of the Examples herein.
30 5. A therapeutic composition comprising one or more compounds according to claim 1 or clalm 2 30
in admlxture with a therapeutically acceptable diluent or carrier.
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