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56 095 E5% cas coo cRARHNT O REHCHENCARNORS S0Y (b7 493 5‘5‘@
| nvent or - PAUL E V\é; “SANDOZ LTD.-, of
35, L cms”aéﬁ‘igtégz‘%‘%ﬁ;'wf” ERPSTABR () | o
her eby decl ar &€d h@z) mik& id bed) 1974301 whi'ch we pray that a patent g y
grant ed -t o' us c\zincil)tdﬂﬁvémbﬁlﬁgpIQXndMN&h621]l74l s to be perforrred
particul-ar -y i3 CER)TeEd 6FeRNG7OY the foll ow ng. statement:- 5
pr esent i nventWbnGnatoavesion appieuidaNEnTasmel i ¢ compounds.
accordance w tﬂﬂth&)ﬂnﬁ&ﬂr&bdﬂ?ﬁhhere are provi.ded-new compound
|, [err] wherein @3rSviitzerknd(@i ne, fl uorine, chlorine, hydroxy
al kyl or lower al mpmespecmmontphbhwmm 1At . when [err] s T=2K

or 12 position, [@i)r T SLHCOY 471/06n-AGEK HH14P5. (COrD £1306: 209y | or al koxy
refers to radical s havr n% 2218004 ¢arbon, atons, Further i'n.accordance with

the invention a. .c@ %ﬂ‘ B‘E""P'ﬂ. ilal Y 58 process
conprising a). cycli zi al 2

15 wherein [err] is as defigh 1 in the
presence: of - acrd or b) ”Pr'xis' 369 4 ( _- A0 2 o
1,492,579 Do _ ] s as defr ned ‘
above, at a. terrperat ure'belﬁzosiaa"]?ﬁzls 675899@7 %5{ and.

ﬂ

subsequent |y hydr ing reaction pr oduct .0r G) . br om natr ng '_
(3S, 14sS, 168) (3R 14R 16R)or ragenmi c: vincani-ne to produce a corrpound of
formula 1! ; [err] Pr ocess varl ant a}54nmCAMNEMRWVHMSeffeCted usi’ ‘ng. a.

hydrogen halrde
: (71) We, SANDOZ LTD of 35 chhtstrasse, 4002 Basle, Swrtzerland a
— L . Swiss Body Corporate, do hereby declare the invention, for which we pray that a
e : - patent may be.granted to us, and. the method by which it is to be performed to. be
o -partrcular y.described in and by the following statement:—- - : L
S - The present invention relates to new heterocyclic. compounds . 5

f Ir} aIccordance w1th the mventlon there are; provrded new, compounds of '

ormua . IR e T _

: cx,ooc

S -.wherem R; i is bromrne, fluonne chlorme, {drox yl, lower alkyl or lower a]koxy, . :
. 10 .- zwrth the proviso that when R, is in the 11 or 12 position, R, is other than methoxy. 10 -
‘Lower alkyl or alkoxy refers to radicals having 1 to 4 carbon atoms. . o s
--Further, in accordance with the invention a compound of formula I may be
obtained by a process comprising . -
a) cyclrzmg a compound of formula II

s i s

. qg.aoqcm'-zo)c-c.

S wherem R, isias. defined abOVe, and R, is lower alkyl in the presence of acrd or.
= b) treatmg ‘a compound of formula III IR _ . :

m




sol ution, e.g. hydrochloride acid in nmethanol, aqueous hydrogen iodide or
hydrogen bronfde I n glacial acetrc acid. A tenperature betmeen [err] and

" not - freeze- at the reaction te

’ _.mx re |“§a

. defined apebtained B redluring & gompaynd hawingrq satip ok

Reactron step b) rray be effect ed as follows:- The corrpound of -for rruI a lll
O~\may .be allowed to react at a tenperature below [err], preferébly at a
per at-ure * from-150C to -[érr], with apreferably corrpletely dry
preferably hal ogen- free hydrogen hal i de. -Hydr ogen bromi de is\greferred
ttlte hydr ogen hal i de, al t hou Qg %grogen chi ori de or. hydr ogen i odi-de may
al se~be—usedilo- —Fhe : atly .-
evaporat etlertia - Ririy e defined hbovreear aa‘teenpe:hﬁue’ragtow e wid ashyamgelded b a.

 “tenperat bg °’b?é5ddws hgg? @ syltingreectipe prduGteot r om [err] to-[err], in
a sui tabﬁ&fg,ﬁ ;ﬁfé‘gﬁ SJ sﬁw 1?‘)e°é£°é"°'3l°"t"|‘i%mlf‘%%?ﬁ"‘? Sﬁe{errperature e.g.
~acet.one:or--tet rahydrofuran A sui tabI e wat er - cont. a| ni ng..m-xtur e:whi ch does
E ', -and .conpr.i. si-ng. a, sol; vent: such 20
- -assacetone ' or tetrahydro f ; anl c or i-norgani g base, Se g. -
pyridin sedr_ um 20 hydrogen c_ 'bo at @ or'. .an -al-kali.--hydr.oxi:dé; and wat er,
preferabl it a volume ratio gf 702010, may subsequent Iy :be added.: The
m xture i's.eonveniently all owed to warm up to roomterrperature “Process
variant c)* l?w;esbeam‘nf e):tneyl tbnenmpleebé efbdtedd- dmgmeltydfdgen hdide 25° i ntroduction

o o E?i%%%rﬂfgﬁi@ S R PR e B s 2 e 1)

chitori de lﬁilkt :i}rhe Fedtéd dsg loﬁrﬁz ebﬁpuﬁxactffo}?ma,mact hon nay, for
. exanpl e, nbebe ew%teb at 8 ey (!!t,mt_ bedayr 9% ;_.e ferablit dt'g ¢emperatwreeni ¢ vi ncami ne in
. an |nert By eyuin : feér m%g e chloride. 30

~Suitabl eattﬁﬁiEEh rbgeesmﬂee '@max_ otiae b Qleo bbe s preferably added
. 30:18n a sol u'husmtmflstht@nmfaybhmb‘ qosntly evap oﬂatedmﬂdmmssstltemesmiuetcamlﬂe in a

e RS R R L

g.
- of faornu lencl(ldpes[rmt fr]:eze at the reaction temperature, and compnsmg a solvent such

X1 M5 tone.p fyr oweplpa oram@s e, Bodiugn | wae al kyl
- 35 The rc—g%&'ﬁf‘f ‘f:g{% a{z’fﬁﬁfé}ﬂ ﬁﬁgy‘f i d not he Sr egence of

an or ganedh ap Oﬁ)o&ﬂmﬁﬁ The -cat al ytrc reduction’|s preferably effected

&

_ih-an . |nertP§’sf aﬂtec hqwaﬁeﬁtedorn copventinmal - manndr- EOh haddltlon -of . a weak
- bas® . e. !E ‘& ma %\;ﬁﬂég}:ﬁ“% “‘gﬂg‘“’&eﬁ (ﬁg i-s 2ref erabl y
. ef feet edcmtm it ehl ad( r@etcﬁ&éuray foeX thé usual’

A
“hydr ogenaxanmhe (bateﬂ.‘é 18’ iukpsndms optivallyr aeﬁaroredce(meen@meﬁmhh adi um cat al yst s,

.y especr al 1%f lv h lepey Somhete, the reaction
. TR L S T ke M)
of f,- the- reAwlotnp doh foirmala Bassedods statting i a&nhllmpmbesmrian #Amay and [err] are as

ofmulg ¥davn -nanner , purified and,
and E-isoners is separated -

if 45 - -desired, -any m xtures of Z- c
: may aIternatrver be effected wth

. chr omat ogr aphr cal I y. 45 §he
organometall.ic corrpounds pref., _' il hi'um al umi ni um’lﬁ‘ydrl de:. The |
‘reduction is preferably. effg lpl0 A nert sol vent, :preferably eyclic or
open chai'n-ethers, e.qg:.: tetré drefu&an di:oxane, - di- et hyl ether, diglyne or

di - sty| wasBRIR, 9. mdarswwowrann RISf& A Y effect ed at"50 4.
t enper.at ur eTheetedstinn atap be eﬂemddextﬂtexrafa alyti€dlly aie:cﬂﬁmedcbenaxof t he reaction

" 50 conpl er%?%?ﬁ@%ﬂnafra é‘%‘}“‘ev?df‘ '°Rg§?mf° f;Cteémiaft he resul ting enol
S

et hers sium acetate or diethylamine. The reaction is preferal é#g e at roo
3. ofo f or mnipﬁratdre anh @lofha) firessuré. ‘@ the| Gsuti]] hyik @zeftio] Ratalyerst a)ove 4oar e i soi ated

_f r om t he preferred ones are palladium catalysts, especially on carriers. When the hydrogen
take up is cor fplet;e the reaction mixture is worked up, e.g. in such a manner that
‘the catalyst is filtered off, the resulting enol ether of formula I, wherein R, and R, -
are as defined above, is. 1solated from the. filtrate in known manner, purified and, if
" 45  desired, any mixtures of Z- and E-isomers is separated chromatographlcally ' 45
: “The reduction ‘may alternatively be effected with organometallic compounds, h
preferably lithium aluminium hydride. The reduction is preferably effected in an
- Inert solvent, preferably cyclic or open chain ethers, e.g. tetrahydrofuran, dioxane,:
- - diethyl ether diglyme or di-butyl ether, The reduction is preferably effected at _
50 " atemperature between about 0° and 80°C. The decomposition of the reaction S0 .
- complex is subsequently effected in known manner, and the resulting enol ethers



reaction mxture and purified. A conpound of formula XI nmay be obtained by
subj ecting a conpound of formula X 5 [err] mhrern [err] is as defined
above, . . , .
The reactlon may convenlently be effected by dlssoIV|ng t he conpound of
formul a X . n phosphorus’ oxychl ori de . or pol yphosphoric acid or a mixture of
both, 10 and boi ling convenrently in an atnosphere of nitrogen or othgr
i nert gas. \~10 Alternatlvely the ring closure may.be effected by dissolvin
t he conmpound of fornula Xin a nrxture ofl, o,phorus oxychloride and -

pol yphosphor.i.c—a& AR e F : SH-eere -otr-ober

or. chl orof.or npand?%lé?&mrlmgl Pﬂufe abh BJ ala asdn@riatbqveealfermhtfcefrm]l thfo
[err] 5 . .T 1

i sol ated, fromthe f&,agg?,;’““ mXxture |a§’q%?n%’\a%"er?g’d r’e“%%c%a (lund °¥

formula Xl may be converted intq the perchl orate salt form by precr pltatlon
with 10% aqueogs “sodi um perchl orate fr i nanol i ¢ sol ution, by '
di stributioniof the inmoniumsalt of formuaeX t ween 10%sod|um'*( 3
per chl or at e/ et hanol and: net hyl ene. chl oride. 20 ‘A conpound of
formula X may be obtained by condensi n§& W8HH8 E:d of .. .20 formula X,
[err] I X wherein [err s arhouwer -al kyl w:th a cog ound of formia Vil

[err] 25 * wherej: n""]i‘J F'r“]R'llsé‘sS%f“B%‘r‘l?éﬂ ang Rajtlowenalk E’a’c'f‘f"él‘?"ﬁ‘ﬁg)‘“awﬂlﬂnéxanp[: e

be effected in a 'HEYETQJ&Q&ioﬁ o4y 6@V Enien Qeef?ec?ea lﬁ'd@&lﬁﬂélﬁ%%@ﬁ Sund of
tetrahydrofuran di oormnlaXdrpMsbl,drusodxm Eo omyph oricQEid®Rh téxturd Bfbotkeact i on

is preferably fecPE‘Hﬁ’Ef &%éVﬂglU “@g*g@&ﬁrﬁﬁﬁ %;Mﬁcbéhs t| on 10

agent, e..g: an:al kakjg e
met al hydri.de SUCh - @fertS RlveriMs asdelnex@r cldrad a&a@mﬁlJCh as

30 potassiumtert. bmeﬁdrdﬂse empeliatym from 6 a)tlé0°q'he reactlon
conveni ently b ef f ;thbe %@':ﬁmﬁﬁﬂl \ ‘lﬁ‘%

i
contains ‘the Z and e BIGRRS salt foriiiby Slec iiRich W10y s@dlﬂ?rl o
be isol ated-as suchafmebhunbllmesorhman,toroby drstnbturoe af rthé mummu’ﬂﬁs t of fommieX] e.

higal | ,betareanw
nown et The Cagpaian formo”%m 5‘%?%%%%83&?%@?.9&9 a' :

conpound of - f or nul: a vr| [err] .. ML 40
wherein [err] is as defr ned above vvrth chd/@Rg aqueous acetlc -aci d,

e. g. under 40 peflux; - 1 92 579.
4 A corrpound of . forrrul a VIl rray be g:bt al’n_gnbxfu& ng a corrpound o forrrul a -
VI, [err] vvherel n [err] is as defi ried above, WCOﬁ)QHn dazol . i _ .

- wherem R, is a lower alkyl wrth a compound of formula VIII

25 . wherem R, is as defined above.. - R ' " 25
' The reaction may, for example, be effected ina mert orgamc solvent eg.l 2-
- drmethoxyethane, tetrahiydrofuran, dioxane, dicthyl ether or dimethyl formamide.
, ‘The reaction is preferably .effected in-the presence of:a strongly basic .
. - condensation agent, e.g. an alkali metal amide such as sodium amide,:an alkali =
- 30 metal:-hydride such as sodium hydride,-or an:alkali metal alcoholate such as 30
... potassium tert.butylate or sodium methylate The reactlon may convemently be
_ effected at-room temperature., . . ..
...~ .~ The resulting mixture contains the Z and E xsomer forms of the compound of T
L -formula X which may be isolated as such from the :reaction mixture in known - .
°35 - - -manner,e.g. chromatographlcally, or: further separated mto Z and E isomer forms .35
"7 - in known manner., '
" The compound of formula VIII may be obtalned by treatmg a compound of _

: formula VU
: (cz'n'so) C"_'\' e : .

: 40 ' 'wltl‘lerem Rl is as’ deﬁned above, wnth ac1d e g aqueous acetlc acrd e. g under _ 40:
: reflux S o . :




5 A conpound of fornula VI may be produced by reacting
(S)-ethyl-[3-(p- tol uenesul phonyl oxy) prop- 1-yl ] mal oal dehydi ¢ aci d et hyl
ester diethyl acetal of formula IV [err]. .1V wi th-a-tryptamne derivative of
formula V, [err] 10 wherein [err] is as defined above. Conpounds of fornula
i, used as starting materials.in process variant b) may be obtained from
@‘reactlon described in process variant a). A conmpound of formula. 1 may
& obt ai ned in racemnic:formusing racem c 15 starting nateris¥s.
ernatively a conpound of formula 1 may be obtained in 15 individual
- optidal isomer form substanti ¥ Pree fromits oprical.antifiade, in
convent i onals EEMpoBkd of SrmeM AVID krfdy (e asbtairted| by desingCa sapoud @tt | onald - |
- cryst al I'ifgratulacfl, ray be used, elther -of t he: corrpound ‘of formula | or
starting aterial s therefor. s’the preparatlon of .- any partlcul ar
starting material. is not pds 1 Y20 descrl bed, VTt hese conpounds nmay
‘be prepared in convent i onal nmanmer eooQis by . - 20 anal ogous pr.ocesses to
the processes descri bed herei: QUi nal ogous processes to known
processes. Sinilarly separation of i'Somers may be effect ed_| n.convent.i onal
manner .. mgref,,rge,slgagglng@gms,e,anmtggdag&grpounds offormula | 'may be converted

i nt.c 25 Aacinthoanttiof fopwuls Tt mdyobdTProtuted Ibg reifeting (SYBAREL- (AN Vige versa. A
sui t abl et%ll‘ﬂ s °ny10xy)£51dlyﬂm!nndﬁ¢lwdra@md ethyl esterrdinthyd acetali ((f A ¢l gss of”’

-corrpounds Sl“‘f rmul.a | .conpri ses. the .(3R,...14R 16R) forms Anot her, cIass
conpri ses: the (38 14S, .16 forms A onper-.cl assi-conpr.i ses the racemc
forns. 30 ~The present 71 pYENEFR). ; ' prow des-t‘he #4-epi - i-soner s_.of
t he -conpounds ™ of 30 forcmolza I.__ 1 IR Tol | owi; ng fon-ii‘mtative Exanples
al| terrperatures are indicated in eg ees. : Oentlgrade “and. are uncorrect ed
. The opti Gath a[gha;d“gad&a)amsofrf&f,ﬁ[aﬁo measurenment s-w th. chl oroform as,
- sol vent 35  ““in all the -optically active corrpounds )
35 MPLE 1. (3S,14S, 1681 ‘a ok gmkncani ne -and (:3Sy

N

PN

'168 10-f | uok o-.apovi.ncani: e ess variant a)l] 10:ce: of 33% hydr ogen

_ broni de inacetic acid-are added t0 3.86.g 0of amxture 400  of the Z and
E |sorrersw&frel§Rl#£Id§n;caQ§)m 1 ethyl. - 95 fluorg - 1,.2,3,4,6,7,12,12b-
40 oct ahydr aCompo wda HI ﬁsadmtanm nateridls nﬁocesmtlhmhmay propenoi ¢ aci d

i net hyI e@t@tﬂnﬁﬁm%tﬁrm ip ﬂ@cﬂlbsd ropesdwnn gat npspher e of  nitrogen for
ternati

_hal fsan hour : ggm“l’ s icby eyapor at -on
i el s a i i %@aﬂm‘ém b fall éﬁ% friom e ﬁﬁﬁ&ﬁj‘?& 3

tidhll antipades The reside is
- di ssol vedcqnmenﬁan mamner. rFet hdm&eoxsomeciq Isaltrfradeqnabnmadlwdm wi se to 20 :cc of

2 N ammonPa e ysed, F? ipo Relpey te Srated, again
ext hgct edqestr ﬁi’g‘i‘g %%%ﬁ%éd 8 coh d nﬁ’%a lﬁed,'thez@nd organi c

phase ar eanahgdnedrmdsést theqnoco sesdwcrtbembrmsin by\atakxgpusa:m;essembl ned, dried
with 3 g @fkgsdl}il’fmf tp ate and : conce ted b oration at- [err]120 nmm
o imilarly separation O 1somers may ﬁ %52 on entlona manner,

_5 The free base forms of the com oun ‘may be converted into - :
5 -25 " acid addition salt forms in the usus ‘manner and vice versa. A suitablé acid 1s 25 -
: hydrobromic acid, or fumaric acid. : T e

A class of compounds -of formula I compnses ‘the’ (3R’ l4R 16R) forms :
Another. class compr;ses the (SS 148, 16S) forms Another class compnses the -~
racemic forms. ~
30 f T?e Ipresent mventmn also provndes the 14-ep1 1somers of the compounds of 30
ormula
~-In the followmg non-hmxtatxve Examples all temperatures are mdxcated in

degrees Centigrade-and are uncofrected." g

. : The optical rotation values refer to measurements thh chloroform as solvent :

a5 in all the optxcally actlve compounds : : . o 35

. - EXAMPLE 1. e
(3S l4S 168) lO-fluoro-vmcamme and (3S 16S)-10-fluoro-apovmcamme .
: [process wvariant a)l - - e
S ' 10 cc of 337 hydrogen bromlde in acetlc acid are added to 3.86 g of a mixtiire .
40 .of the Z and E isomers.of 3 - [(1S,12b8S) - ethyl 9 - fluoro --1,2,3,4,6,7,12,12b- 40
' octahydro - indolo[2,3-alquinolizin -1 - yl] 2 - methoxy - propenoic acid methyl _ .
- ester, and the mixture is stirred in‘an atmosphefre of mtrogen' for half an hour in a
bath “of 60°. Subsequent concentration by evaporation 'yields a foam. This is
dried at 50°/20 mm and pulverized. The residie is dissolved in 20 cc of methylene
45 * chloride, added dropwise to 20 cc of 2 N ammonia stirred at 0°, the water phase is 45
© separated, again extracted with 10 cc of methylenechloride, the Ist and then the _ :
-2nd organic phase are washed with 20 cc of the same wash water, are combined,- . .
_dried with 3 g of sodlum sulphate and concentrated by evaporatron at 30°/20 mm,



The resulting brown foamis chromat ographed on 100 g of silica gel
0.05-0.20 nm applied with nethylene chloride/methanol (99:1) on a long

thin co A : We~Fractions-8..

to 13 contain the main quantity, fI‘aCthﬂS“lll f«o 30 srraller quantltles of

(3S, 169)-10- fluoro-apdvincanmine, 5 - crystallizable forom nethanol. The
following fractions 31 to 36 are eluted wth 5 met hyl ene chl ori de/methar@
(98: 2) ankcont ai n (38 14S- 10- f'| uor o- vi ncami ne: (3S, 14S,

16S)-10-fluoro-vincamne: MP. [err] (decllgzswerr] 4 [err] (1% [err])5 -
NVR spectrum(féfrl\ mnn%ga-eyc-l—e-s—pe-r—é-e-eéﬂ -5 68 _
(T, 7 c: p S /\I;lSC( 21')1e resullujg wn foam is chromatogra he on 100 g of s111ca gei@O 203 44

(M~ gﬁl’ apt?racg'ons ofw leeﬁ? i@s'('if %csg&% u 0- colu;ﬁ :falg

c.p.s/| er r] ( 15) ) 3, ntity, fractions 14 to smaller qua amme, _
(S 1 H L cryst ﬂab frod methanel, BRe following fi &ons 31 to BGHDE 5

H exchan g eabl e) methylene chlonde/methanol 98:2) gmggmgmrg @s, 14S-10-flu6)m-vmcamme

/HC(9,11.12) /3 v M P. |
[eﬁ] +155()1%[e|r_?,] 3%%4 -I&Ruofrdyi%a%1 Orlr]ncaTogerregacycl[g;rlDer second)

20 1, gl o MLP{ZI87 dep ) Sial¥-Ha( P1{1%, CHOE).

20 1,22-3,53 themat 1,91 (Q
c.p.s. /[err](20) 3, QQMRspectrum(CDC},),;IOO megacycieg,pkgsegq\dygs H) 411 s (Q

fs " . /HC(m 089 H) Z(’fncps 6/}1,4:(21) B H) (S /HC(15)

1 , 70-7 S

JHC(9, 11, 12) 13 1Hé—3344 [(|s§M12bS) - et hé‘ﬁ H) 9 - fI uoro s -
1,2,3,4,6,7,12, 12b an@ﬁ&ﬂa@lﬁ%@lmzmlnoisE?sﬁ{ﬁﬂ(m}l noI izin-- 1:- yI]

- met hoxy- .pr openoi c. ac1 d methyl ‘ester, used.as.starti ng mat: erl aI is
produced’as follows 380 - ) & .- /H0C00C22) 3 H) e
(S)-3-ethyl - 3d|ethg>ggmethyl s[2 (S-M 0. -i-pd 3y|) ethyII- e 030
2- pi perlrdone 100. i [ |-i'mol s of J(crude (S e@fethyl ﬂb 3 (p '
t ol uenesul phony? oxy 62 pr op - 18-yl - MREAHal dé‘h?éﬁ"?;haasﬁahl")et hyI ester = 15
d| ethyl acetal are digggolyaf cc o Iphomde at a bath
terrperature of 30, a%gol utlon cle 17. SEHé(br[F’ig f/sgzro- - trypt anm ne

.in 50 cc of.-dinet lﬁlﬂ,wSllerﬂvorq-al’eVlneanmeovM y added while stl rring, -and 35 .
stlrrlng S effectech?t [a] ngE 00 cc -of a 2 Nsodlumcarbonate.__
sol uti oh: and -100 cc ‘O oI uel’le are sed ently added dropW| se at- 23-while -
stirring,: The. resul tNMglrspmtmnHQDﬂ,t 100t megacyctes gergzsind)l wi.th 50 c¢c of .

Lol ene, The, vaer s Of Mplidige M > Pl Bhre’ pﬁéééic;'ri“--'s- .
successi vel y-washed lvmt—hsi{)o cqMof t he ‘sane m Xvr® . 40 water/ et hanol o
(80:20).. Thé conbi ned t uer es tirred vmth 20 g of . sodi um.

sul phat e, f| I'trati oﬁmém%lt &hah o%‘ga ﬁ%@m mm ar e’ ef fect ed; vvhereby

crude : | - 13,93 . S /HCOOC(22)13H) : _ -
(S)-2-ethyl-2- d| et hox¥rret hyI 5 LZ (5 qu’ L0- | ndoI ? yI)et hyI am no] 6

|, 492,579 - - ) 6 pent anoic-.

acid ethyl - est-as ressuhts as yel(bow clmc(ls)ll Tlha)so obt ai ned' pr oduct mazs
be used without further. Jaurlflcatlon for.the réaction.wi th.imdazole. =
This crude material %8ni%ed wi*h 100 HIPADABHE The mixture is. mel ted

at ' . " The3- [(IS leS) 1- ethyl 9'- fluoro - 1,2,3467 12,12b - octahydro indolo-
T . -2 3-a]qumollzm '1.- yl1 - 2 - methioxy - propen01c acld methyl ester, used as startmg
fmatenal ns produce as follows o . P :

© 30 a) (ZS) 3- :thyl 3 dlethoxymethyl 1 [2 (5 ﬂuoro mdol 3 yl) ethyl]- 30
o <piperido o
- 100 millimols of crude S)- ethyl [3 (p toluenesulphonyloxy) prop-1-yll- -
'-malonaldehydlc acid ethyl ester diethylacetal are dissolved in 50 cc-of dimethyl .
T sulphoxide .at ‘a bath temperature of 30°, a solution of 17. 82 g of .5-fluoro-.
35 - tryptamine .in 50 cc of dimethyl sulphoxlde is stowly added while stirring, and 35
T stirring-is effected.at 30° for 16 hours. 200 cc of a 2 N sodium carbonate solution '
- -and 100 cc of toluene are subsequently added dropwise at 23° while stirring. The
_ resulting mixture is filtered and washed with 50 cc of toluene. ‘The water phase of
the filtrate is separated, extraction is effected with 50 cc of toluene and both
40 toluene phases are successlvelg washed with 200 cc of the same mixture 40
water/ethanol (80:20). The combined toluene phases: are stirred with 20.g of
sodium sulphate, filtration and evaporation at 40°/20 mm are effected, whereby
- crude (S) 2-ethyl 2- dxethoxymethyl-S [2-(5- fluoro-mdol-3-yl)ethylammo]- L



100 and left at [err] in an atnosphere of nitrogen for 20 hours. After
cooling the 5 reaction solution to 100, the nelted material is poured

nto 80 cc of toluene 5 having a tenperature of [err] The solution
which is cooled while stirring begins to. formcrystals at [err], and at O
"1 g&@a mash which can still be stirred. 300 cc of 6 N hydrochl oride acid are
added dropwise tothis mash at [err] wth stirring and strong' cooling. The
’g phase is separated in-the cold, extraction is effected with\30 cc 10
o) ol uene, and both. toluene phases are washed with 100 cc of the sane:
aqueaus 2 1O N anmoni a sol uti«49,579ft er- concentrating the cofrbi ned tol uene
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: subsequerﬂi’1 é\’%g_}‘o‘% %Elm Eﬂ é% wﬂjow “’1‘:59 @%gé%uently at [err]
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h@eiﬁ wmnwnr oediion @t 08)’20 g, untilwfodPis cr ude i mi ni-um
:chI Qqsl de obsamhdssofved i n 1ethy Iene ‘chl’orii de at. 30 and EI aced oA5the 50
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col urm. WasHi0eg of Kgsh ntil. shortly
bef or e t hiZs AR E@ Eféri{% %ﬁﬁ}f‘%@ @lﬂ?}ﬁs‘?&fﬁf n;gone on the col um
~.outlet (- o WFie CWatetls érhav8d b distillatariiem theyresdieac Pednvdntiia 120 oS¢ of -

) b € 30% a solution results. This is a ded dropw:se at0%to 50
: ﬁ-mat hyol ehec? tok}tso lfl‘lg ggmgr%te 0%), the. prec1p1tate is filtered-in the cold, is'washed 6

times w1th 20 cc amounts of water havm% a temperature of 0° and is suctlon-dned
Drying is subsequently effected, whereby: the title’ compound is: obtamed in the
~ form of an E and Z lsomer ‘mixture. _ .



(90-10) and this eluate is concentrated by evaporation at 30/20 nmuntil a
foamis 55 obt ai ned.
.55 50 ccof 10%sodiumperchlorate gre added to vater at [err] and the

sol ution of the above foamin 5 cc of“iethanol”Ts added dr OpWI se while
stirring. , The'light yel'low precipitate is filtered at [err], .is washed
twice with 20 cc afounts of water and sucti‘on-dri'ed. Water is renoved b
di stlllatlb.wfromthe residue at 20 nm and a ‘60 bath tenperature- off
[err] until- a sol ution results. This is added dropwi se at [err] to 50
cc of sodium pefchlorate (10% . the precipfPi® jg filtered in the cold? is

washed 6 times i the) 20. @rs 1ass;ur1t-&uﬁf safigio NBY,316,; 7a2t1mm&&aaswbe.mloierr]

and i s suction-dri ed.: 2Bplquip OIIz;n- N!-b pe!bfcwtderd?thxl/rwﬂeby the title
conpound ‘i s obt aj ned h-lﬁ)x;(e%lr ony‘ﬁn ?r%e ﬂgeleelydro-‘ uﬂﬁ; o m;an?x 2 o
1,492,579 5 5-|um ‘perchlordte. is dlssolved 'at 302 in 10 cc of methyl ' ’ de/ealmﬁ 12b§)
-1 - et hyI -9 -f] (emc)) -and].th?. Ql io ;s?a,dﬂl&], ﬁ)Zi)prehyﬂrbgel'h}teﬂ mlx-tlll'b IﬁdBSZOm ‘of

[ 2, 3-al qui nol i 2| n-1p ismﬁ ls@h E)’# ha ﬁ"qu ngaggsqseneﬂafﬂféo and z

I somer ‘m xture of ( essure w'hllgﬂﬁﬂl  Of hy % mm l:g;ld '

met hoxycarbonyjevi-nyhydrogea, chnéuniptidn cucallbeﬁq:la (Alft@r _l_t_érhlg— through H flq, and

i ndol o[ 2; 3- al qui nol washing !Ylth 20 c6 q 131 PhiP thasoldﬂ @l \}b}d e#r |n :
10 cc of ‘nethyl ene ﬁmhgftg%%i "°Q é e d to a
prohydrogenat ed ni x bl pbﬁtea?exﬁﬁﬁt&ﬁvﬁt}ﬂmcaﬁﬂﬁ hlﬂn o
char coal -and 8isxc etzlmamqthylas chietifle phaseRare mfhed\mtbm cc'ﬁh&e sametvutee, cpmbinhdan _15.. :
hydr ogenat ed at roof;r“i;al org%r“%ﬁ‘ ma'naﬂ theaoﬁg 'lenhiqa’u ..
8 millinbls of hydr mn{l y n ﬁ
practical ly. stops. -ARBa6,Kli2l1ger loctghy&dhromgbio q)unoa | yI] - 21&1em3 kng
with 20 cc of Met hyPwrenoigacisk mefbylestn'aﬁebtamsﬂ)mzmde fore af yellpw-hrowniresidue. - 20
concentrated by -evaporation at 30/20 nmpg, ANPLES! due is dissolved in-20 cc

of net hyI ene chiori (m,mnesem-Moni-eihéa}mﬁut 20-cc .of.-2 N ammoni a .and ..
di vi ded. The.organi &pr?ﬂms\@ﬂars bidepar ated, xtract ed with 10 cc of rreth Iene

chloride, the ist a °as r n Wi t
20 cc of the. s?me 3 lﬁxliesgt}cgcgs ltiﬂ@ﬁglutlﬁg% ir% % g%‘“%ﬁﬁ?ﬂ? T%

reaction mxture i sn%noﬂwernaman m%e%ﬁ dlYnmgat ar@&ﬁmatmn]anqbﬁllmgewntlz ed
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d

[(1S,12bS) - 139 et GpLge, 13 cc of 10K v pBtassium lﬁydzxraeie%ub qiiﬁm“iy @% Shne. O

i ndol o[ 2; 3- 3] qU| nol stirring mgbrouslg;lt}xe -reslting rMedsh Gx tir?dll at —4( topenlmm: aacnd : -
met hyl ester i's obt aputeabizep pyith g9k sqlid carbansdigxidq wwm aatwmlx GIEXAI\/PLE

2. (38,14S, 16S)- 103Yuseasp Rl giricet bs t!,f g el methylen el nd 7. ¢
absol ut el y dr y3§md lgr[:lénr?ﬂa' iﬁa ueo an?eD)(c)t acg% w%ll%%gg_ WE ene &18}&1
354,4 my of (35, 168);anhe0wish mren-cmaownt csednmmlﬂtat mdrc nceﬁtfratert b;stwapcrramgx at

-[err] for-15 25 m ris erleiéﬁt ey mt"ﬂ_ﬂﬁ ness'
a1 o ressul T éﬁgrﬁ%g? D

nltrogen ~and- ggacug ,q;ntha sgldggmmat lﬂl m ar’e repeate tWI ce
residue is first su se, I %&g%ﬁﬁ w-ﬁnwmga‘?fﬁez_ t‘gtgﬂi eé'a% racierts atur_e
30 of [err], ‘1.5 céo' } aémfl jjﬂ ﬁj gg&wﬁgéed at
[err] while . . 30 st R]é)ehﬂglomugﬂi e i el E:?nﬁlbc sﬂiﬁtﬁi&r,usl l‘iﬁdn{ﬁEd at
[err] for-1 hous ando-figornepdvinsamineds starting tnatgndstbIZBQf (dembmd di-oxi de - whi | ¢
stirring. The reactlon mxture is subse%t Egl vi ded between 20 cc of

met hyl ene chl ori de - @dsg) -0 -Hetiox GArfine, (168 ILRDAUS diBRA-SHolificatitde] act ed
with 10.cc of .nethyl enesnm 16S) ¢ amdthodb- wncan{mt hndTEBlShyS eﬁSb ¢¢1I-bydrqbq phases

are successwelx washe negAting 5 ?C of the -+ '35 : _
process variant a)] - 50

L l 10:cc of 33% hydrogen bromlde in acetlc acid are added to 3.985 g of a mixture
e R - dfthe Z and E’isomers of 3 - [(1S,12bS) - ethyl 9 - methoxy - 1,2,3,4,6,7,12,12b- -
ST jctahydro - indolo[2,3-alquinolizin - 1 - yl] <20 methoxypropenmc amd methyl
%&ter .and stirring is effected in an atmosphere of nitrogen for half an hour ina . -
ath ofi60°. Subsequent concentrating by evaporation gives.a foam. This is dried at 55
. '5:0°/20 mm and pulverized. The residue is dlssolved in 20 cc of methylene chlonde,
i%ladded dropwise to 20 cc of 2 N ammonia stirréd at 0°, the water phase is

3

s

parated, extracted with 10 cc of methylene chloride, the Ist and then the 2nd

rganic phase are washed with 20 cc of the same wash water, are combined, dried 5
with 3 g of sodium sulphate and concentrated by evaporation at 30°/20 mm. The 60
‘resulting brown foam is chromatographed on 100 g of silica gel 0.05—0.20 mm, .
applied with methylene chloride/methanol (96 4) on a long, thin column, in 100 cc -
fractions with methylene chlonde containing 4—10% of methanol



sanme wash water, dried with sodi um sul phate and concentrated by
evaporation. The residue is (3S, 145, 16S)-10-fl uoro-vincamne with snall
amounts of (3S 1 6S5)-10-fl uoro-apovincamne and (3S 14R

165) -1 0-f 1 uor o- 14- epi vi ncanm ne as by-products. Crystallization fromtoluene
yi.el ds (3S,. 14S, 16S)-10-fluoro:-vincam ne, 40 | havi ng the L

' racteristics indicated in. Exarrple 1. ' ' = 40
14R, 16R) - 10- f | uor o- vi ncami ne, having the sane bhar act eri stl 8s/as

#14S, 16R) - 10-f | uor o-vi ncam ne, "but -an inverse directi on of rotati on, is
/aBned i n_anal ogous manner . éﬂ??g”?SR 16R) -10-f] yoro-apovi ncﬁm ne -as.

- starting magg n??dductgaaq@r@hﬁedl% ftty%@omgnsattm whohmyl@ad i n @pal ogous
s+ manner,  iibridg/metagoll (96:45(38,168)-1Gméth ﬂ mmcamx ISt;SL artlng mat eri al ;

M P. [er tq- tlj 2} me, w1th methylene chlo - 10 - net hoxy
- apovi np m%g?"‘ the“ B 14548 % ‘°’;¥,§,tg§, ;H‘;; ﬁS 14§, 169) ;. 10 -
met hoxy 'alc\ﬂt ?&mtohy oxy Ivn ncam ne. 5
[ process. vari ant
. 50 1 [QScléS)dp‘ mmﬁwn‘brom dein acetl caci d are added to 3 985" g of
“a mxtur f, d %0 dS, 12b8) - 1.- et hyI - 9 - met hoxy
- 1 2,3, }'Ig(l})uf %@5 %%tgﬁgﬁ% ((%{sz?u%f)gg{:gj -3- a]qw noI|2|n -1 -y} -2 -
OXYpr.openoi ¢. aci ester and s lrrlng is effected in an .-
phe MR spegtrpm £ Qﬁgmﬁp megRgycles et sepone a bath of [efr]. SuH’sequent
-concentratogng by(-eva@(ar at o) ves a f oam : ~This is dni |yl at .55 nmm and
pul veri zed, The residue i's di'ssol'ved i n 20 cc of.net h& ﬁpe chloride, is
added drdf?ﬂrs%‘“t M20 cc ' of 2 N. anmmoni a sti rred at [er¥ Yt he. wat er phase is

. sparat ed,amg&gh@,gtaedgmhcg,g /18.0(20f met hyl ene chl ori de,- thp 1st- and then the
-2nd ¢ rgani ¢’ phase are wash hed W th 20 cc of 't he 'sane ;wash -water; are —

conmbi ned3:.88ri ed @ O wi RC-G—61%0di .um sul phate ahd Bbncent rated by
evaqgratl 3@ at 3 m gﬁ ﬁesul ting brown foamig) chromes ographed on
100°Qg of él lica eI 0 05- .- applied wth et hyI ene ~chl ori def net-hanol

1 (96: 4) o131 ong St hin coJ/'t!ﬁﬁ) i n- 100 ‘cc. fractl ons Wi t hHhet hyI ene chloride
-~ cont ai ni 4- 400/ f..met ha 15 / 1.H) .
1, 492, 57359% (@ ?ﬁb( ) .8 The products are el ut ed in
the fol | W8ng seqo.ehaepsmmmmet hyI ene chl orj def fret harloH) ( 96: 4)

(3S, 169) met h y then. (38 148, 169) - - /10gHret hoxy- vi ncam ne;
with et I?%qene cﬁ'ﬁbr d'(ca) ?ﬁﬁg}] (90 10) (3S,16S):-- 10- hygfoxy %gow ncan ne,
ther20(3871348 169p; Mhydn’ﬂwzm ncanm ne.: ¢3S, 16S)-10+ I5H) -

© met hoxy- ] mne may. be'. crystal l'i zed as hydrobromidé from i sopr-opyl

5 al cahol s Sl S0 apovi ncami ne as. base f.orm tol uene.
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' o o . 12 am)ng t at 1 Q7
p. 7§ /[et»ﬁrtéés ™M | TR Sy 3,85 ’Yﬁ?’ B
[err]- Oaﬁ(olag)mem at 1,92 (Q,7cps./H,C(20) 1 -3 Hy 15 3, 93 (s
[ err] COOC( 2 ./ 3 H) Cawd 418 - (S
HC(3) 392 /1 1§ 6,10  /HCOQE2) T po15) o o -
I H 6,78 - ¢Q 93 gueg- /KA1 oo om0 ]
" - ap.6 '.'_(br.S _ /HO—C(IO),exchangeable ' _' ' /v H) ' '. ': o o
0 ew s My om0
6,68 (Q,9+2cps /HO(ll) PO J1H) | .
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107 (D9eps. - HOUY B [TH)
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6, 91 (D, 3 c.p.s. [/HC9) / 1 H 20
7,13 (D, 9c.p.s. [HC(12) /1 H)
20 (38 1RQ\ 10 h\]ldr O)/\l ape\u nr\gnri n.n M- {eeer : 1
[err] (O, 25% [e r]). NI\/R spectrum (CDC1 ~*100 ‘megacy cond): 1,00
ST2373055) ?M flerr](21y . - 5 H) w0 3 . @
25 am)ngthe/mat 192-(Q 7cps/[err](20) 392 (S S
flerooaz2) 9 Ry I CR—
;Eg(% |) 0) exc\h‘anged‘{mgspectrum(CDCl,, lmmezac“;lep_yergeeond) 6 Ogo 668 /(3SH) |
E T;7 /H,C2! _

Ry M e A S o

,2 C.p.S. —
c.p.s. [HC(12) ﬁ lj—l) (3S, 14S;. -
16S) - 10-.net hoxy- vi.ncam Qnﬁehegkatzm‘LMoP(AB 14 crp]s 12))%J;{:@]o +[err] (0 3% R_lerr])
35 9 : 5. 380+382 (2S ; /H,C—Q—QB
9 NWR spectrum ([err;88 100 r{ggacycl es ?6@ second): 0, 90( (T /71 q{)p S.
/ H3C(21) x 1,12- 3,43 M _
/14 H) among them at4,, 09+2 (80" (AB mmle,exmewy L /._!._H) -
) 5 3,80+3, 82 (2 [c ]/H q ST ./'1_.1-_'1).
/ 6 H) 3,867 - (Q9+3vps HIhy 3y |
/ 1 H 4,60 (5535 7,20 (M/Hoqmb(gemoam/geable I /2H_) 1

6, 72 J 9+ 1 6 86- 7 20 M ' '
}_DHC( 9) +HC( 12) l(OQ (3S IAPS lGS)-lO-h%roxy—vmcannue? H) 10 H) L . ( - 10.
(3S,145,169) - 10- hyder‘B’ h‘&ﬂt‘%ﬁéﬂfhlﬁﬁateﬁzor(dec) - '
10. M P. (hydrogen frurga(mea%qsmr(qzsrya@ﬁc;l,) [err] (base) +[err]_.l_(0 25%
E:elro”s)- N}V[Reff]eftzg;‘”{rw rpLétru 0&66,9%86’%&%&% ?;&%W. . 0.89 4 gT517(M
/ 14 H. - 15 anonged hem af, Pofd+2, /mC((mB ‘14 ¢ p. s. /H2C( 15) /3:H).:
)H)3’38§3" (ES%- '- 114_34}|4§{r]m22) RER I N ‘T) /- 3151
4 54’ (br-s_ l@(tmw@m(zm)menm@wmrs k2w 200
20 6, 7777, OgQ(M C i C(g)) sHo(BS000RY) L ’32‘”H) The’
3 - [(1%12bS) - | '-39'!5 hyI -(59 - rret_hmq;;)- 1,2, 3 4 6, 7 12 12b - petEhydr o-
used ab starting marerkal idr 5 oducgraﬁéé&%ﬁ ORI SRR oL s 7 e
ethyl - 3--forpyl - [2 “( 5+3Jrie§ ‘indol. - 3.- yl) -etherIl H)" 2- '%
pi peridone . . 00 m Ilrmles of crueﬁ(;} et.hyl [3-'(--'--
t ol uyl sul phonyloxy) 67pr-d3:(M- y[] @& aH@@ﬁ%/de acid-ethyl’ este? B et hyI

of 30, a sol uti, on 0f1nd1=; .- methoxypropenoic acid methyl ester, used as
_ startmg material, 'is produced as follows:. - - o
25 ‘a) (8)-3- ethyl - - formyl - 1= (2 - (5 methoxy indol - 3 - yl) - ethyi] - 2- 25
- o piperidone . - o
.- 100 millimoles of crude (S) - ethyl - [3 - (- ‘toluylsulphonyloxy) - prop-- 1-
yl]-malonaldehyde acid ethyl ester diethyl acetal are dissolved in 50 c¢ of
o dimethylsulphoxide at a bath temperature of 30°, a solution of 19.02 g of 5- . .
30 - methoxy-tryptamine in 50 cc of dimeth lsulphoxxde is slowly added while stirring, 30
. and stirring ‘is. effected .at 30° for 16 hours. 200 cc of-a 2 N sodium carbonate - L
~ solution and 100 c¢ of toluene dare subsequently added dropwise at 23° while
styrring. The resulting mixture is filtered and washed with 50 c¢ of toluene. The
.. water phase of the filtrate is separated; extraction i§ effected with 50 cc of toluene, - _
=35 . and both toluene. phases are successlvely washed with 200 cc of the same mixture 35
-water/ethianol (80:20). The. combined toluene ‘phases dre stirred with 20 g of
.sodium sulphate, filtered and concentrated by evaporation at 40°/20 mm, whereby
crudé (S) - 2 - ethyl - 2 - d1ethoxymethyl -[2-(5- methoxy - indol - 3 - 'y1) - ethyl-
- .- amino] - pentanoic’acid ethyl ester is obtained as brown oil. The so obtained
40  product. may be used without further purification for the reaction in imidazole. 40
' -‘This crude material is mixed with 100°g of imidazol. The mixture is melted at
100°-and left at 130° for 20 hours in an atmosphere of nitrogen. After cooling the
reaction solution to. 100°, the melted material is poured into 80 cc of toluene.
C s having a temperature of 100° The solution cooled with stirring begins to form - -
45  crystals at 45°, and at 0° is a mash whxch can st111 be stu'red 300 cc of 6 N 45

acetal are dissolved:i 53 Eﬁ&g‘%?'_y]_ sgulget%xryde 2a3t46a,7 Baltzp oct yehrmeturel. :




-~ indol ?phasey ¢parated i Yhe-cold|x

et hyl aceta q

30 met hoxy-tryptamne in 50 cc of .dinethylsul phoxide is slowly added
Wmle stlrrlng 30 and stlrrlng S effected at 30 for 16 hours. 200 cc of

ashed with 50 cc of toluene. The water phase of the filtrate |s
D& ated, extraction is effected with 50 cc of toluene, 35 and both
j¢ne phases are successively washed with 200 cc of the same m xture 35
¢7/-et hanol . (80: 20). - The. conbi ned- t ol uene phases are stirred with 20. g of
' -sodllam sul phate filtered and da28mtrat ed -by evaporation at- 00/ 20 mm

(5\, met hoxy

-' - wher eby Cl{ 16rR) acidre dQXLlro&@fe at A& hﬂ%&émﬁiﬂysltreﬁgb . wafer

T
tion isREEdted W3ih30 € i 'ds&her i s obtained as

brown oi Itolum@hgse%ungmhmt Imcl:co %’ t:lectuemts;;l mmwolmmmout further
puri i cat} uens pha rV'? L letnoxyy r|aI is
m xe% W tﬁg/ a)] ‘{&'r conééin ater 41‘0 ﬂill"s Oﬂ ¥ reﬁle‘ﬂ g%ﬁ% and left at 130

. for 20 hdignrsin amatmosphbms Affer mdhnpgemlveﬁm emaparaed;itpily he reaction

~ solution fP’t‘f;%é?P Seqtl ?%m I‘=c P@ m pictalupns andg@ainc of t ol uene

- havipg a wad by 8“8?“3% n Giger '§0’F fhéd"\ﬁr afd agqtie nggbegins to
fordPas = wyafgalmoatatdg%ﬁ} on a10Cpafs dB suics gal 0B5h0. 30" infeh waan stl Il be -
stirr ed mhyl =98: Zma}actmns, correspondmg to 5 parts, meldgg

: 1
10 hydrodft hsxaaé% a1, Mg b e S wite
st i Ng.jndk g.y ﬁ@nh&resm@ tioms s effected
‘Wi.t h SOC(:MtPf 19801 fnddhe: h(ﬂ/b(ﬂHCli)ol uene phases are vvashed with 100 cc of the

sane aquedug. ¥S @'gf;r Yhegthybr defte phases yiel d a
‘brown oi | é“"’“‘g W hotﬁiﬁdﬁ f%?fmea@mwe addeaafter
conczgnt rai'mpwgseatr oerte aﬁum a Tispen: _n_rgafe:tﬂmmhyalnaemdo of 26 99% acet ic

?ﬁl gnaggr?ggﬁfﬁ%}ﬂ? ge- -YI ‘g?;‘:ﬁ%;éy T’éj;el:é gt;y @tﬂtﬂnz%{gpg for half an hour
2

aé%

\ evapor at ed; the

oi |y resiadde : aﬁ;ﬁktemeu ctmswmbﬁtw sﬁfm%rmtwts of toluene and
~.agai2s co t\edﬂl_  Sybsgquently stisr Q,ﬂhi t}léefﬁbgt of 25! he water
“and aceti __-_ ] ours,- tad on 1cean extratlzlted :vhtthﬂmet ylen }ond eor
: ases-ar centrat eliowish o COHSIS ngora ture O
110 A roudidch oma;t.agraw -{(57-3-1;3;;133[21(5-:@ thosy- ik ﬂgla-ygghyl 2-9&53 20 mmwith

- nethyl en@whhxitz-dleﬂmmﬁtmmt@ﬁquthﬂ’hﬂta'ciswbhmed correspondl ng to 5 parts,

. yiel¥s |rFf i3 e;s o1l '.é - b '_“yb'Bybrysta?llzedfrom
L i&’l 1;?& - VLN ret | e(Sm .gs-et hyl - 3- forrryl -
11 2-( 131004, -mddi -3 ndedhyll% )em h)‘ﬂl] 1ﬁe y glrz dmﬁhe:l sy-e obt a| ned.

: . of 1 nneéRanalogousto thatge _ -

S 15 MSP %ﬁﬁé fl%zgﬁerebeyggrxx tyga s]of-_;_--:_e abgovg tltl§ coms%nBZs llg?’ et h o 1-[2

) p| per [ dyld) m p8) -1pret1ge-m4mmmy dl,z;ne,tt‘hyjlz ezbt emaﬁlydhsﬁn@l@f

- di met hyl pho ﬂ%} d )a?,:teﬂh rpepRie pid mety added 20. : dropwi se
-~ at rgom tzenggh %i °§;% -"e'- w'ﬁ@?oﬁaﬁﬁg‘gﬁ’gm de gn 10 20 cc

of . a sol UWjueh &Zﬁ&ttéﬁtcﬁhﬁéﬂhﬁﬁﬂﬁﬁl Péusmhsﬁdeseabe ter s 'itri-n'g at
room t em:fenaa 1=re®@1mm Zamdﬁll o digt égpyl-

() :-3-et I’%t “‘Sth dg %’w %:‘5 'a]?s“‘%’)zm tlh ll] ~3_pi peridone in 10
" cc.of abs Tth‘t"ep{o@fra yar & laer‘?[f?lso 44 dropwi-se at room tenperature to
" the45eact . on sol-uti on while sEXAMPRIE4.or 30 25 “minutes. Theg4seaction

- mxture-i %XYWFWIW at- roomterrperature for a 25 further 2

_hours, po f %%" te mgraﬁtl@ﬂawa% BRb B E A ofidln i The organic
.phases ar &7y rmgdsf 68 PIUCSIhIxg-apslinc A aebrohidel dt, ~BaNAf&Et | NQ of a m xture

N of t19e Z diiriihg §—78°5fgnt§( inutgs$, the. resultmg solution is evaporated to dryness. at

3 1(9)- };% ?égg ﬂg‘ez( e e E”Z ety dryigggerngand

pi peri dy 7 ¥ FiEEE QB REed -tawa dMters tping Sedbabmed. 30 . ©) ()
_ .- 1- et hyéf-g82% 15et biotON potﬂsmm@ﬁirex:dﬂrmh quenfly addﬁdetthéﬁWlahbonyl VI nyI )- 30
S 55 -sttrrmg gorously, the -resulting ‘mash. is sttrred at' —40° “for 1 hour-and is-.

: - neutralized with 1 g of solid carbon-dioxide while stirring. The reaction mixture is

subsequently divided between 20 cc of methylene. chloride and 7:cc'of 2 N
ammonia, the water phase is extracted wnth 10 cc of methylene chloride, and both
: methylene chloride phases are Successivel washed with 5 cc of the same wash

60 water, are dried with sodium’ sulphate ‘and: concentrated ‘by evaporation. " 60

' . The residue is (3S,14S ,168)- 10-methoxy-v1ncamme with small amounts- of :

(3S 16S) 10-methoxy- apovmcamme ‘and” (3S,14R,168)-10-methoxy-14-
epivincamine  as by-products. Crystalhzatton from 1sopropyl alcohol yields
- (38,148 l6S)-10-methoxy-v1ncamme ‘with the same data as indicated in Example 3



2,3,4,6,7 | 2- hexahydro-| H i ndol of 2, 3- a] qui nol i zi n-5-ium perchlorate 4.145 g
of a mxture of the Z and E i soners of {(S) - 3- ethyl - 1- ]2
met hoxy « e e
pr openoi c acr d rret hyI ester are treat ed I'n*a manner “anal ogous to that
described.in 35 . Exanple 1 d), whereby a mxture of isoners of the aboy
title corrpounds i s 35 obt ai néd. d) 3. [(1S I"2bS) 1 - ethyl 9 - nethox
1,2,3,4,6, %12, 12b - octahydro - .indolo- [2,3- a] qU| nol i zinl-yl)-2-
- et hoxy propenorc -acid nmet hyI ester The F 39 I somer mxture
of (S)-1-ethyl -9t ypthoxy = 3.- (2. neb#BP 0. 2. S
nmet hoxycar bonwl nyl ) RI4R, %R&l@m&tﬁoﬂe}h&hgiﬁbphavmglﬂe- salmedcﬂaa{cf&n&icalas 40
qui nol i Zi n-5-i um per( 14§r1&‘-’e)é01 thoKyeineagniniey; - bajt gﬁr]'? gﬁg‘g HOfptiphais
descri bed in Exanpl és’tﬁﬁ‘;g VEBIOERY . HARET ¢ Y. RPPISARING Bt 3-
[ (1S, 12bS) - 15 et hy: -Ra 1c NBinkeroxy _vindanfine3 isdoblaided; ihZBmaiogGu'ht Mbydf,Ousing | 5.
i ndol o[ 2; 3- a]'qui nol. |rz¢em1c- lmmethW]apowmmmtahmymammb%Paﬁpd(dqmw)t ester-
i s obtai ned - 45. : o 'EXAMPLE 5. EXAMPLE 4..

' 45" (38 (SS.mS,l@S‘ m'omﬂtr@mvr ncani-ne: [pr ocess" varr ant. b)] 1-' '
cc of absol. ute f wrth
2477 o of (39 168)35@3 sr da;i,gadwatﬁa%gd eelsccg SR3GHH

' '787[1)\ &fstifting [aCL TSP forAf t er
50 stirrinng at '-l'samﬁutes, emluug uonkseevamaléd tord@'tsslaut-ﬁénnd %ﬁﬁor ated

to dryness at’ 50 _[%R0 [raths reacte % ‘eﬁ’t‘ﬁd%dﬁh‘f“'?&‘?é and gyacnatign 8 i s

filled with drysnitrogesAds a:'éé%@nﬁhotﬂst-mgceasxrettamgtarteﬂwatarse s
repeat ed tw.ce.” The d’fe-38°d|ll.6c¢ Sftbermasﬁmp - udntl yaxicl‘édetc—m‘l‘wlabt tone

havi ng a -t enper at ur estigring| qr,_usly,lt 111?48 'dﬂi j f.'
\ etwee %%l ‘?‘o}f

subsequent |y added g} ko yPataps VISR

mash is- stirregpat ! Evﬂbhasafs xtrdtted With@ 0¢ dsfatatwedemwrtue;ta:g voth sol gl
car bon -di oxi de -whi Ileethxlmerqh jide - hﬁ@ewﬂaeqqcmvnh mahpsewith5§al9§ the seme mgsh. -
di vi ded bet ween 20 c‘tfat‘dii d’i‘@td .

wat er phase.is extraggje b‘&, R.E6 HI{S
met hyl ene chl ors de pkyqﬁ-&mcarer stamzaeen;ﬁrmels aiedmtm: se@egffumh@amlne 25
wash 60 = water, ayields)ciystals\wit (S ¥ ﬁ’r‘@é"ﬁ‘t fumagaie-| By '
evaporat-l on. . GUORRET }bé}y ;ﬁ,ﬁ: vies 1&%,@ TR EMarYdtdHRAGT B Wi th -
smal | anount's of (3538 'ms yeaamaylmam insers@ Witection of rotation, is

(3S, 14R, 16S) -.100 et h56 nedlm apalogppt aranhere using IR, b%d%r@oxv@r’y‘gtcamﬂzé& i on30°
fromi sopropyl al coh ﬁg 8 3RneM hidin he
same data as”indi cat ﬁdenlu&rt ﬁ}i%?}&épﬁzgmx T ;ﬁrﬁgﬁ%iﬁldﬁw}%nW {decomp.). gt 1.
, 492, 579 (3R 14R, 16R) ' 10- met hoxy- vi.ncam R&A MBIH 19 the same

'LE.

characteristicssas (@814841%8)L i DrohSvigkdaigX Y - VI NCaMi ne, "but. an“i nverse: s

di rection of -rot at i’clproces vedmtnarc ed | n anal ogous manner, using (3R, .

16R) - 10- rret hoxy- apovj n(szllelir’r? g?“ﬁ’&rlgpi' F%lg ‘:g“otff;chl‘:n%& i dra"e '
10- met hoxy- vi ncam nebﬂox%xngfﬂl hl%ﬂ)rinrhr@- d%gxtg ‘After fue:h&acem c .

10- met hoxy- apowd nc arstitingos 0% foamalf hdmtlmacai 2N\Arﬂnorﬁh3ﬂ‘ea4¢éé,ah€r}m brdwAVPLEQ . -
ted,

5. (3S, 14S, 16S)- |0prndp ls\ﬁit es<of Whey a a e water | cc
of absofutely dry an é:eé\éd ?ﬁ%ﬁ'@ aﬁﬁf‘@ s e e a&ﬂ’@g 10

357.4 ny of .(3S 168)c ﬁbrhyﬂroxy apdvr ncam ne at - err After stirring at -
[err] for 15 ni4hutes, rpmmtnah%mn@t)rcenflmwg qershysav lanegus at 45
cryst hization occurs. i These crude crystal; -bromo-viricamine .

-78 and a pr €SSUre  are isolated at 0°.

_ ' Pure(38,148,168)-11-bromo-vincamine is obtamed by chromatografhy of the
oo crude crystals-on. slhcac .gel with methylene chloride: methanol_98 2 as solvent, and N
50, subsequent crystallizatlon from mopropyl alcohol . |
.. “M.P.214° (dec ); [alp®=+8,7° (1%, CHCL,). R o o

_ NMR spectrum (CDCl,, 100 megacycles persecond) _ .
086 . (T, 7cps /I-I,C(21) BEE - " 73H)

| LI8-349 (M o o o nawy
55 among them at ap. 2,07+2,16. (AB 15 c.p.s/H,C(I5) . : 55
' 3,80 - (ap. S /H,C000(22)+HC3) . /4B
. 4,63 S © /HO—C(14), exchangeable ' '/ I'H)

7,04 —748 (M COHCOE+1041) /3 H)



of 20 mm the reaction vessel is filled with dry nitrogen, and evacuation
and filling with nitrogen are repeated tw ce. 15 The residue is

i 5 cc of aceftone having a tenperature—Ii5—0& -78,
1.5 cc of I ON potassium hydroxide are subsequently added at [err] while
stirring vigorously, the .resulting -mash is stirred at -40 for "1 hour and
i.S neutrailized with 1 g of solid carbon dioxide while stirring. The
\action mxtuke is subsequently divided between 20 tc of nethyl erg
’ qrzr de and 7-cc of 2 N 20 1492aﬁg0n| a, the wat er phase |s1@xtracted W t h
- u e—c ¢ . O—rrethy e ases

N fe.succesi B@q khmnomenmee ﬁ‘“ %gg,, W‘%fer“sm&jrr edqm th sodium
sul. phate”éﬁ’ﬂ'c%ﬁléﬂfraﬁft@a‘%y’ Vgp % “a(:pgg Fesi-due is (3S, - .
148, 16S) - 10- hydr oxy- vi ncani neEXAMPLE $imal | anounts .of . (3S, - - :
' 168) 10- I(Bﬁd S) &ﬁuwwmmme and. (38 14R, 16S -10- hydr oxy- 4- epi yi ncam ne as

25, 2 at I |n5t he presence
3P urt gy éﬁ&f"@t}h (e ) TS SRR

} At

: h dro en;ﬁnumrmt-.eesulsngso Iev m@dﬂdbdtyaessartg—mhmdc?&mnmﬂds cated i'n Exanpl e
Rl vV act istics-as
148 Joﬁ. %ﬁ%‘l If,la B@acet@geﬁa a%i@ysw ) of Eirlbot atr on, is

T 0l n’uhgt oﬂoﬂslﬁrt liNhne lmss d =i£R-40° for 1 ‘hour,. is . * - o

: 16R) 10- g«! ﬁ'& e%“ ﬁbO%mde nggststlae ts|d %@ﬁhﬁéﬁ: C‘; Raceni c. &

' 10 dro g ragemc

: th aG )
ydrohﬁe&@ﬁﬂk&!ﬁﬁdﬁf ms,? Gthtion err ( ecorrp) EXAMPLE

_ _6 35 (3& ]glsiés f - i'hl (381148168 9-ﬂt(1%nlqzineamme with: small ‘amiounts of .

- 35. [pro pay kit %& g%“"\?f’%&%aﬁe and 10.81 g of
|ron tri CHPEE" %%‘%ﬁ?ﬂﬁ@ﬁ%&ﬂg £ FSTF)I? FIVPH™BY cc of: chloroform
and2044 cmwf21&°fdedm[aag°—sw0°tu%ccﬂmj) brom newini chi-orof orm are aztded dr.opwi se

thereto estrrr Q. 1) strrrrng at- [err] for half an

. hour" 120 MR gpeciumy : sgacyclsipes seoond) rusty brown™ 40 precipitate is

" filtered ogf, ther,msphasg;c(zli the filtrate are sepatrsaH)ad the wat er phase

is extracted with 40 cc of. rret hyl ene‘ chl ari de, the or ¢ phases are

viashed wiltl§—Heft &1 conbi ned; dried wiith. sodl um- “sul aﬁke and ‘concente at ed

by évaporalohPthem dfap. 2,09+2,17. (Aih¢3 lep/EyT19)s. taken upin 8P cc_of isopropyl
.al cghol , wher eby spont aneous. = 45 crystallization occurs: These .crude

 cry®als. of- (.35, 85, 3¥5)- 11 HBBbnp- vi ncari ne .aPe i sol ated at 025 Pure

- (3S,14S, 34§S) - 11. @ron‘o Vi-nggoty2d) s obtai ned- by chronet ggr a hy of the crude
crystals on sili ca gel with net hyfene chl ori de: net hanol 98 2 as sol vent
and 50 . 3.86subsed¥ient cryéﬂ@(:’)r zation. fromisopropyl-/di-Hbhol .

~50: M P.- [4eJ4r] (deg ); ergﬂéo-l(ﬁﬁﬂx(cﬂné@ab[ee”]) NI\/R Z(pleﬁzrum ([err], -.'100

'.'negacycles per second):

/ 3H 1 6153—37@ (wvr - /HO(10+11412) CO3HY L / 14 H)
. %0 ﬁgM% -9 uo@tp vine M%%%& Qha?aJtJf-g&.(slsa)s 30
5 80 (3S 14S,1 ro-vinicamine of rotation, is obtained - / 4 .‘H)
' 4, 63 =  in a(a‘B)gous manner, usnny(mm)ﬁqquormp@haw @tartmg matenal | 1H
7,04-7, 48 (M S /HC(9+&QAI-&%}£8 _ _ /"3 H - 9
' 12 (38,148, lGS)-ll-chloro-vmcamme ST 1, 492 579 S e -
1235 [process variant a)] - 35
o : -(38,148,168)-1 l-ch]oro-vmcamme is obtained in a manner analogous to that . o
, 'descnbed in Example 1 by reacting a niixture of the .Z and-E isomers of 3- . IR
- [(18,12b8)-1-ethyl-1 g-chloro-l ,2,3,4,6,7,12,12b-octahydro-indolo[2,3-a]- ce

: quinolizin-1 -yl]«2-methoxy-propen01c ac1d methyl ester w1th hydrogen bromlde in o
40 . acettcacrd o _ o . _ 40



Racem ¢ 11-brono-vincam ne is obtained in anal ogous manner, using racemc
vincam ne as starting material; MP. [err](deconp.). EXAWPLE 7.
(3S, 14S, 16S) - 9-fl uor o-vi ncam ne 5 . [process variant b)]

51 cc of absolutely dry and brom ne-free hydrogen bromi de is condensed
with 354.4 ng of (3S,16S)-9-fl uoro- apovincamne at [err]. After stirring
at- 78 for 15 nminutes, the resulting solution is evaporated to dryness a
[err] and 20’ mm and is dried for. 16 hours undér these conditions. The
residue is firstysuspended at -[err] i of acetone having a -
tenperature 1 : siumhydroxide are fHen -
added at [err]u\ﬁl I M?tzzzr(deng,ng'gm ouqo]ly,,cntﬂ;) resul ting mesh is further
stirred at [err] forN hour eurallzed W|thl gof sol id carbon . :
di oxi de whi | € ‘st rrirtRg—Beg {y 10meg, smer seeotd)net hyliene chloride and =~
7 cc of 2 N ammoni apsrhe. aqmougsphaﬁe zllﬁ extracted 15 .~ vvrt? ]12) cc of -
met hyl efe chI oride, é&]e or gani ¢ phases ar'e ‘washediwi:t h. vvater g ried . .
wi th sodi'um” sul phatl ar?d“c@ﬁcentrat ed by evaporatl on The resrdl‘}eH)

(3S, 14S, 16S- 9 f§ Uor amuigwnaiad 2,0 7 (ABRI4 ¢ Ra g) . '5
(3S, 16Sy-9-f1 uor-o- asovr ncam ne and (3S, 14 16§) quoro ]14 epr Vi r?cam ne:
'Flllza(slonfrorﬁﬂsﬁﬂgﬁﬁé)ylelds S ) S

as by-products: -
(3S, 14S; 168) 9 fI uoa,gfvr ncam ne. 20 . MP.. 210 (dec.); [err] +[err]
(1% ([err]) . 20 NWR spectrum([err]

meacycl es per seconél'}‘2 0, geshoulder ( THOB) chggethet 4 3t (21)

3'H)118350(M /14H)
among t hem at 2409+2 17(b o(“iB 13’“0_0(5!4)7?-’12'5@5?}’1") 25 - /1H) at.
3,23 (H2 ) ' 694 740 (M _ ) /HOO+10+12) - 25 3, 9 H) - -(ﬁ
/[err] COOC(22) S Ei{ ;PLZ‘D 386 (s o _
IHC(3) - : (38,148 l6S)-9-hydroxy-v1neainme %4 S S

/ HO- C( 14) exchangealp@essvamnta)] " 1 H) 6,57-7, 20 (M S e

[H. C(10+11+12) )1s (38,148 l6S)-9-hydro 'WHWHN)IS Bblalned in a manner analogous to that

(3R 14R 16R)-9-Fl U desc"begr;‘s%llﬁx oL rifogierscef as 30 -

(3S, 148, 16S) - 9-f | umlmmﬂzlleamﬁﬁq2bu&etam2%5§§c %ﬁ?ﬁgﬁ %%:'ﬂ ﬁﬁ&e

obt ai ned i n anal og tic (SR 1 }‘ 9-fli uoro apow nca ne as
. 3‘%‘?4'5’ ‘B‘S)" l°ﬂ¢€,chl or o-vi:ncani ne. 35

starting materggal .
[ process vari ant -a)'
35 (3S, 14S,169) -1. . 13M 806D, il60 muaayqube: secandbmnner anal ogous to
t hat descrl bed in Eygnpl-e act m-xture of the Z and E ‘i-soners
of . [(1S,1 2bS)- iethyrjq’?yc‘{ﬁeoro’hr&%ﬁs467 12, . ... 13H)

12b- oct al.i'ydr o-i ndol@[23.30 4M- " qui nol i zi n-1.-yl ] - 2- et hoxy pr operym macr d ..

methyl ester with MBQ&%QaPi%Q?(Ad’Mcpiﬁhgé gL' c.acid.

40 13 579 M P. : [err])(dec) N
[err]=+1, [err]zs(o 1%. [err]absl(NI\/R spectrurm((t(e,rr] 100 msgacycles per - }5
second)::; '0.-87. (T, 7 C. /[er 1 _ . _ /.
H 1,08-3,46 (M 367 ?s ’{‘]éo%&”) iy H) 5
anong' t hem at 2, 0782,117 (AE 14 c. p/H 3ierr](15 L -."/lH) :
53,78 S coocr A ' :
| o 5,69 ' &fl‘ I"] 1/2 H_‘,Cl,:- - N - /1 H)
. 6% - (J7cps  mHCUO .. " /UH)
| _lao: 6,50 (D, 8cps /HO(12) S , .' o '.’"‘H)'-' %0
- 660 S /HO—C(14),exchangeable . /1H).
em -:(apT8+7cps{HO(ll) A B
9.05, . s - /HO—C(9), exchangeable R / 11-1)
. 35 : (SS 14S8,16S8)- l2-methyl-v1ncammex_é'_ LEID. . '. : _' ' 35

lrocess 19516812

-1 -methyl-vmcamme is obtamed in a manner analogous to that
described in Example 1 by redcting a mixture of the Z and E 1s§mers of g- '
[(18,12bS) - 1 - ethyl - 11 - methyl - 1,2,3,4,6,7,12,12b - octahydro - indolo[2, 3-a]- -

- 40 -g::xll(ri:ohzm- -yl]-2-methoxypropenoxc acid methyl ester w1th hydrogen bromlde inar 3 ' 40



s g e

(3S, 14S, 31%‘5) 12-%ret hyl - vi ncami.ne

1.3 H)- 3 Sémpound, or(t ll-bromo compoup_ . 3)

and 3, 82 (shoul der HC(3) /together 4 H); .4,55 (broad

[ HO- C(14), exchangeabl e /1 H 10 6,94-7,40 (M

/| HC((9+10+12) [ 3 H 10 EXAMPLE 9.

(3S, 145, 16S) - 9- hydr oxy- vi ncani ne [process variant a)]

( 14S, 16S) 9- hydr oxy-vi ncani ne, i s obtained in a manner anal ogous to t hat

- described in Exarrple 1 by réacting a nixture of the Z and E.isomers
/| 15 3 - [(1S,12bS) - 1 - ethyl - 8 - hydroxy * ‘1,2, 3,4,6, 7%¥2,12b -
ghydro -.indol o[ 2, 3-a]- qui nglizin =" 1 - yll -- 2 - rretho>g - propenoic
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I n. part i cgbmprising.a compound of formuIa

acceptable acid addition ‘salt form, in assocmtlon with'a pharmaceutlcal CArriér or

" . diluent. Such composmons may be’i in the form of, t‘or exam‘ple, a‘solution:or'a’

E 30 2 tabh,"i'hc 14-epi forms of the compounds of formuta: Fare useful mtefmedlatcs for - 30 :
o the’ preparatlon of pharmacologlcally active compounds -
- 'WHAT WE CLAIM'IS:— . f torma 1
1 A process for the’ productlon of a compound ‘of formula

oA . lkoiy, - 35. .
: s bromine," fluorme, chlorme, hydroxyl lower alkyl or lower a . _
35 . x:ltir:l;l; grloglsorthat when R, isin the 11 or 12 p0s1t10n Rl is other than methoxy, :

which. comprises
a). cychzmgpa compound of formula II

cn oocmz"mca:n
| 40 - Wherem R, is as defined abovc, and R2 is lower alkyl in the presence of acxd or 40

b) treatmg a compound of formula IIT,



e it ]
t he corrpou -.‘thi bit vigilanc incresing and psychostinulation activity, as
i ndi¢at ed /f n~st andard tests for- exanple in mce by an increase in . .
~excitabil{ty./And by a decrease in sleep and increase in wakefulness in rats &
accordi ng 4 ine 15 el ectroncephal ogram The corpdunds are therefore
further indicaded for use as vigilance-i h#28d%i ng agents. For this use Hn
i ndi cated daily ‘do | a8 28 O veni ently adm nistered 1n
di vi ded doses 2 toiﬁptﬁﬁeéggs'ﬁgf “|+2’% J?)@Qge form containing fromO. 2{
to 250 ng, or in sNM&smMm&Dﬂseoheganycleiﬁer'Ebnamg)SS 14S, 16S) corrpounds
are the preferred ound t fluoro 20 conpound ¢
I'l-Dbrono corrpound b e corrgrdunﬂqof ?f@#ﬁ} may be adm ni steréd3 H:
pharmaceutical ly- a¢n33ﬁ{3a4il @Macid addition sal t form Such acid/gddytion
salt forms exdibit _t f ac as.the free base salt -
forns and ar)§1read|'f‘ %ﬂ)%ﬁzé)g ﬂfngn\(jerﬁﬁ’c{haéﬂ% 25 conprising a cbnpound
of formula I, in free baseatfzmm o(s i n pharsrgEug)t cal |y acceptable jiCI d
addi tion salt form6 * n ass&maat ion with a ﬁhar maceutical carri er
di l uent. Such conp &l tions y be i FLROYA m of, for exanpl e, /3 Ié‘bl ution
or a tablet. 30 Thegd4-epiforns of HAdG) corrpounds of fornula I sgrgyuseful
I nternmedi ates for y 30 the preparation. of pharmacol ogically active
conpounds. VWHAT VB3 AMIE- 1. A ff lé)-F’EFP‘“tSH‘tb“product i on &fl é) conpound

of formula Iyo[errps8a744 (MWherei ”/li@ﬂlbﬂ% brom ne, flouriney, 3cﬁ% Oringg .
hydroxyl | ower al kyI or | ower al koxy ;- 5 wth the proviso that when

[err] ‘is in the 11 orThEZ:omﬁ&inHt O forenidd I bxhitsit SHaBRdcololied) abVith O Ypartitliath
conprises a)cycli z"lhh. ggégimﬂdt @mldnge -imgteasingl and[ pswliost#ﬂxlatxon acumyr en [err]
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3,99 (§ _ manner /]':q@ pigvides a pharmaceutical compogitidd) 10 25
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accordi ng to the 15 L A presiessdbr thaq:eqsﬂnaﬂndngdfa:rnompound of formula I,

15 Thie conpounds are therefore further indicated for use as

vi gi |l ance-increasing agents. For thisg jpdicated daily dose is froml
to 500 ng, conveniently N I
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35 wherein R, is bromine, fluorine, chlorine, hydroxyl lower alky! or lower alkoxy, - 35

with the proviso that when R, is in the 11 or 12 position, R, is other than methoxy,
which comprises

a) cyclizing a compound of formula II
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40 wherein R, is as defined above, and R, is lower alkyl, in the
b) treating a compound of formula mz ¥l presence of acid, or 40
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adm nistered in divided doses 2 to 4 tines a day in unit dosage form
containing from0.25 to 250 ng, or in sustained release form 20
The (3S, 14S, 16S) conpounds are the preferred conpounds, e.g. the 10-fluoro

20 conpound, er the 11 -brono conpound. The conpounds of Tormurat+—ray—be
adm ni stered i-n.pharnmaceutical l.y acceptable acjd addition salt form -Such.
aci d addi.tygon salt fornms exhibit the same order of -activity as the fre -

base forms.and are readily prepared i.n conventional -25 manner . - The 2 S,
present i nventildn al so provi des a phar mackdhjsepl conposition 25 - ' e
e LT ‘Ff\lf'mf\r |n - . 1

conprising a -_Egr'rﬁbu.hd“c)'f“‘f ormur a1+ L freetase ferm-or—-n— :
phar maceuti calfy accept abl e aci d :addi ! 1] A~ orm in associatioh with a
phar maceuti cal- ‘carrier or diluent. Sughscegpsgiijons may be in t hg formof, .
for exanple, a solution or a tablet. 30 - [ ‘he .14-epi forns E',the '
conpounds of. fornula | :are useful intefREHi aYda3Ffor 30 the preparation of

. -VWHAT WE CLAIM 1S:- 1. A process - -for the
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bromi ne, f1uogine, % braritating (I5/1A5.06RYT (IK1ORA
with the provi'so tWﬁf’eﬁRﬂ@!‘f"@F\PPundsofI}ﬂﬂmhﬂ",llor 5200 0) ] °¢ _
ot her than nethoxy, . whi'ch conprises-a). cyclizing a conpound of formula I3
[err] 40..  “wherein [err] is as defi oﬁ vgand [err] is lower alkyl,
in the -presence of acid, or 40 b) traatsta~gopound-of fornmula I,

15 [err] - | |chbeeWNERET N ferr] is as defined
above, at a tenperatulg b \ k W.th a hydrogen halide, and subsequetly
hydrol yzing the 't esls_wubsiai'xg%rl’y%& ﬁ‘ﬁiﬁl{,’é‘?}éﬁhﬁggﬁwgﬁd formulal, apatateddn 8,

14S, 16s), (3R, 14FEX@RIes.or racem c vincam ne to prOatis 1o aay one of the -
cor respondi ng. Conpgurd S5 PBIIRA dormulalarhehever pradwe0 6 s Brdcek abdduRy RUC N
of a compound of f O:f-ﬁmlﬁ@c-sffhpa;nﬁ;d%f%tﬁﬂlai fEsCJeEAeQ"'l' subst anti'al'l'y*as ‘herei n
bef ore described_Wi.t%A@D@Wéﬁfl&ﬁimpywmnm;}Egﬁ MExanples. 10 .

3. A conpoungs of f or guf$omPoundef slained, wietshu®etk flugstise, pr ocess according to
10 claimd or, 2. 4.. A %é{;’ﬁﬁgﬂﬁ 2 ﬁgﬁﬁrﬁﬂ‘&’"} Rap dilotinned in claiml. 5 A.
conmpound of -cl-ai m 4, vkepmpdun ﬂ&@:m&’%{eﬁﬂﬁé‘swfﬁ lcompound of ¢l aim 4,
. - : T30 A i e oen IR 4, WIIEreln -1 18 107 er 3 ]O e o
wherein [err] .is fl.ofitheompoBnd of claim 4, whereih RONRMS KOS, C!.ai m 4, wherein -
[err] chloriZe. posiion .  Peund ageptifing o anvenswficlaiin 1o i0aberedn RYWRKkIRIoD. [err]. -

i's hydroxyl. 9. A’ cofPaLdthpeindGlairdh a\ﬁ@g i ,E)ér. J.ibs  Tover al'’kyl .- 10, A
conpound of cl.ai m"‘?ﬂ’?3 8rein | ér’r]"--_i‘ésl'pl' e} greéglilk%‘uﬂﬂ’mﬁr%ﬁ‘pﬁ fhe
e e 2 Lo e e oot ool e A alae 0
[err] is the 10-pbegsiion. Pe -"'d‘a%’q"r i @y 8ot i 1016, wheren R, s mthe - g5
S C g ) Sompound of any one of claims 3 t0.14 jn racemic. e T
o ot one & s 1 14 BRSO
R I8 (5148, 165)-10 fuorovincamine. - ° 1+ CRMRCIGR) form,

19.. (3R, 14R; 16R)-10-flworovincami "
20, Racemic:10-fluorovincaming - *
21. (35,14S,168)-10-methoxy-vincamine. N
s 22 (3R, 14E, 16R)-10-methoxy-vincamive,
35 :23. Racemic-10-methoxyvincamine., ' ' : S
- 24.7(35,145,168)-10-hydroxy-vincamine, - -

O

25, (3R,14R,16R)-10-hydrox -vicamiis
- 26. Racemic.10-hydroxyvincamine. | -
- .27. (38,148,168)-1I-bromo-vincamine,
- 28..Racemic-1 I-bromovincamiie, - e e B
- . 29.(38,148,168)-9-fluoro-vincamine., O
- 30. BRI4R I6R)9-fluoro-vincamine, . - - . .4
C 3L (38145,165)-11-chlorovineamins: " |
45 o 32 (SS,14S,l68)’-9-,hydroxy'-vincamine. .
S ;2 gsc,(l){;ls,l-6S)&.lZ-m-etdhyl-__'vincamine. . :
: .. pound according to any -one of claims 3 in free | -
ook i , Ot ciaims 3 to 33 in free base form. 45
o compoup_d according to any one of claims 3 to 33 in acid addition s?n : 45
- 36. A pharmaceutical composition comprisi i .
. : ] mprising a compound a i
50 ;);}: tg)(_frclag s3to 33in free base form or m_.pharmaceuticglly accec;tzﬁlengdtdoitqny
. salt fo mT;]n association with a pharmaceutical carrier or diluent o
: 37. The 14-epi isomer of a compound of any one. of claims 4 to 33 0
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13. A compound according to any one of clainms 4 to 10, wherein [err] is in
the 11-positon. 25 14. A conpound according to any one of clains 4
to 10, wherein [err] is in the |2-positiaon.

25 15—A—eenpourtd—of—_any one of clains 3 to 14 in racenic form 16. A

conpo of any one of clainms 3.to 14 in (3S, 14s, 16S) form 17. A"
.conpo, _any one of claims 3 to 14 in (3R 14R 16R) form 30 Y,
18. ( AS, 168) 10-flurovi ncam ne. 19. (3R-.14R -

16R) - uor ovi ncant ne. _ ST 16: 30 20
Raceqgs+10- f | uuor ovi ncani ne. 21149? H8_ | 45168 —+BrethOXy-VITCaART e, 22.

(3R-HAETBR=TU_ net hoxy- VigNGaFORKE 3320 Racem c- 10- nmet hoxyvi ncam ne: 24
(3S, 14S, 16S)- 10-'hydroxy- \ghagered Ratent Agents,

35 25. (3R 14R’ 16R)-10- hydrs8 ﬁgﬁﬁgﬁnln 26. Raceni c- 10- hydroxyV|ncan1ne
27.. (3S, 14S,16S) -1 1 br OND- Y AGak W WMEP. - . 28. Raceni.c- 11- bronovi ncani ne.
29.. (3S, 14S, 16S) - 9-f 1 uor o- Vi ncam.ne

©: 40 30. (3R.14R, 16R) —9=f1 uoro V|°&ceawtghec;§,1ap(e&&.é&f”§f 1'!. chl or o- vi ncani ne
32, (3S, m%é?% W 23.:(35,:14S, 1 . :
. 6S)-12- rretPH cam ne.. Stlﬂch H‘b‘bffn ccordn ng- to° -any’ one of -clainms 3 to

'33'infree base.form - - .45 35, A.conpound accordlng to any one of clains
3 to 33 in acid addition salt.form 36. A pharmaceutical conposition"
conprising a conmpound accordlng to any. 50 - one.of clainmse 3 to 33 in
free base formor in pharmaceutically acceptable addition salt form in
associ ation with a pharnmaceutical carrier or dil.uent. - 50 37.
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