1, 024, 901 3

[err] Illa: R= Rerr] = Lower-al kyl [11b
c R=_lower-alkyl. Rlerr] = hydrogen lllc: R = Fthyl, Rerr] =
methyl 5 The correspondi ng { + ). "benzo[ a] qui nol i zi nes may be
fornmul ated thus: - 5.

[err] IVa R = R[err]._,:l_ Lower - al kyl

| Vb: R = Lower-al kyl, Rerr] hydr-ogen |Vc: R.= Ethyl, Rerr]

= methyl: 10 - The IHVBATEN% SPECIRICATRION process which
I ncludes the,initial st ep 10 YHP‘I}S separating a racem %’
al koxycarb | met -iygﬂ{'\ (I owerDR‘} _ 9,10 - - m %1

1,4,6,7 rabh {gg; NN beutezop Bpplication@hd fillay GomplereSpediication IMarabaf,i#i3pond-
ing (-) +) /& v A\ i . Lines/d3:) formfromthe (+) form using the
f or mer N CApPNtredh inddie IRSWeLzePRiNIANG 13388) dnfMurdhat tig62. Wi t h a
mercuri c, ri : ! Al t(;ompﬂr_‘ésPeciﬁcadioﬁddmdhE}gAﬁrh8 I9s6L dat i on product and
separati ng UG pogen c?,,wnc&,g@ne;%@l koxy- 15

car bonyl rretFH'!/I) gr al kyl) - -—dinethoxy - 1,4,6,7 -

tetrahydro - 11bH benzo[ a] qui noli zine into the correspondl ng (-)

and (+) forgg a,{}dwééi,w&_rh%ﬁ ﬁﬁ?@ %”%AWE&&'? AR, 9oV, |3213%7§/

conponent . ‘e carried ouf, for exanp
fractional %‘i‘ g_lfé‘giz tion of 20 the salts forrred bet ween the racenate
and a suita |y active acid such as di benzoyl D -

tartaric acid or L - taftaric aci®OMP WE@?’@@IFM’W@Fhod for the
preparation of I|lI|c AppvcksfortinmanutactiresdDeliydreFihékneoghdD -

tartaric acid to .the racenAmalogues fissreofol ati ng the di benzoyl D -
tartrate of IVc. Thegg ld he
LA ROCHE & ﬁkﬁﬁge&ﬁs%ﬁ o Gy 3 :
filtrate by Concermtmﬁ’gmem mwﬁwﬁ ft’egg'e e e o kal i
The conpound Illc mm wtckpmy the mpmnf meyjbé o dsha:sthd aethodalbyewhich it is 25
formed, to be particularly descnbed in and by the following statement:— :
5 e present invention is concerned wmh a process for the manufacture of dehydm- -
emeunesandanaloguesthsereof

The compound known as Z-dehydro-ememne represents an extremely uscful
chemotherapeutic agent for the treatment of amoebiasis and bilharziasis. It possesses
_ two asymmetric carbon atoms and, when obtained according to known methods, it is in :
10 the form of a racemate. The racemate consists of equal parts of (—) 2-dehydro-emetine 10
' and (+) 2-dehydro-emetine and it has now been found that only the (~) 2-dehydro-
emetine has the desired chemotherapeutic properties while the ( +) 2-dehydro-emetine
is inactive. These may be respectively formulated thus:

CHS\I\/'\ =

o . r 0’ N NN,
. . . '\g R
/'\

* “OCHy

J 15 L (-)series . : : ' 15
o ~Ja:R= eﬂ:yB ' ' -
W:R= lower-a.lkyl othcrthanel:hyl B

S

[Price 45 6d.]



The (+)-rotatory enantioneric base |Va can be reconverted into the racemc
formand this can, once again, be separated into its optical antipodes. By

this __procedure, the total yield of the desired end product is
Increased. The conversion into the racemate is carried out by oxidizing
IVa with a nercuric, cupric or ferric 30 salt, (advantageously wth

mercuric acetate in acetic acid solution) to forma 2 - (lower 30
al koxycar bonyl nethyl) - 3 - (lower alkyl) - 9,10 - dinmethoxy - 6,7 - -
di hyd2o - 11bH - = benzo[ dj04®Hol i Zzi ne which can subsequently be

reduced. The oxi dation products can be represented by fornula
V when present-in the f or m of the respective bases, and by fornula
VI when present as. quatern r}’éﬁlts : 3 ) 4 <5
1, 024, 901 N , ' __ Y
[err] 0/ /\ . (II) (M) M

In fornul ae V and VI the synbol s ‘Ffé’ﬁd R[err] both represent Iovver--al Kyl
groups and . X- rdﬁgresents an-anion (e.g. a halogen "~
anion). As can be seen from formul e V and VI tautonerism
I's invol ved. 5 | I;%‘sequent reduction can be carried
out using suitable reduction systleny; |5 . for exanple,

" pot assi um bor ohydri de or sodi um bd#0 ﬁtmﬂge in an al kanol contai ning

up to four carbon atons.such as methanol.  The reduction can al so be
carried (+) series out by cat al yt|c hydrogenatlon for exanple, by
hydr ogenat i onlla m Rt sethgk esence of pl ati num oxi de. '

10 P rR Fd“%@kﬂeﬁer@%aﬂlﬂon wi.th hom)veratryl amne, the (-)

2- (1 oger al kogy=y nd ldlais
advan?ggeou&&cx ﬁamrmt’ ¥ lr g ”é@f@eﬁ%ﬁﬁ ched-clusini alkyl gcorfpound-
[11b. The s:&msrm:lwmag nummamaméowantqneﬂmmgbyeMMtxybm ypais;, for =
exanpl e, bmﬁﬂqgl‘w )| Gimelart 5e, “SE‘F Y e ydrochl oric :
aci d. gThe 3 mn“mg e Rt .'_Q_ e YN |zaé on to (-)
2- dehydro B F'to a6 Y& st th?&pe!aﬂive@. thR alower&ﬂﬂw al é/ _
anal ogue th‘@cre!b#n mmwmemmtmww andy Mrareshesdesiyk nown

horovay o o ke éﬁﬁﬁ@" o) gm mw‘ma{ﬁ%f?nl or oo et

an aromat i (iomralkyl)analogueslbwonedf benzene, tolue (Di’o &I:
xyl ene) duri n{g IVWW!E ?fdehydm-emcﬁne consists in 2 f or med P s -
renoved. _T A4 ng m...,ﬁ od 5 '

20 o mXx }Mﬂ&ysﬁ) Hﬁyl 19 B R6,7.ecrkd ABLR orug,

oxychl or i d¢a]quinglibios phdiziis the Bsulting aad atmde and red nﬂmmdéﬁ&irol-m an inert

l a
so vent (sechigortiipenei Vi e s i iog il e

#sopropyl, butyl, or isobutyl group in place of the ethyl group, there are obtained
25 (lower alkyl) analogues of 2-dehydro-emetine.

It has also been found that the required isomer can readily be obtained by the
foregoing process if the (—)-compound present in the racemic starting material is
used as the starting material in the process and, further, that the unwanted (+ )
compound can be converted into the desired (— )—compolmd which can be used to .

30 supplement the starting material with the (—) 30.

According to the process provided by the invention, (~) 2-dehydro-emetine and . - ..
its 3-(lower alkyl) analogues are manufactured by condensing a (—) 2-(lower alkoxy-
carbonylmethyl) - 3 - (fower alkyl) - 9,10 - dimethoxy - 1,4,6,7 - tetrahydro - 11bH-
benzo[a]quinolizine or the comspondmg 2 - carboxymethyl derivative with homo-

35 veratryl amine, cyclising the acid amide obtained, hydrogenating the resulting 2-.
dehydro - O - methyl - psychotrine or 3 - (lower alkyl) amalogue thereof - and if
desired, separating the desired (—) -~ compound from the mixtire obtained.

- The (—) 2 - (lower alkoxycarbonylmethyl) - 3 - (lower alkyl) - 9,10 - dameﬂmxy-
1,4,6,7 - tetrahydro - 11bH - benzo[a]quinolizines used as starting materials may t be' -
formulated thus:




boiling point of the m xture). The subsequent
reduction of the cyclization product proceeds to a stereoisoneric
m xture consisting of I and V|| via the formation of a new asynmetric

centre—atr the 25 carbon atom 1' of "the isoquinoline ring.

25 _ - [err] (-) iso
series Vila: R = et hyl The reducton
can be carried out, for exanple, catalytically or by nmeans of an al kal

30 met.al - et al hydride such as |ithi upehsiohydride, lithium al um @i um
hydride, or 386 —sodiunTboronydri de. Vnere (-)

2- dehydr o- O net hyl - psychotri ne iscggduced there is

obt ai ned not, only the desired (-) -enmetine la but also (-)

2- dehy. n | soenet | gﬂyl a. " The
conpounds & the (-) 2-dehydro-is&8fet qeré ri es asfbe separated from

1, 024, 901 N R 5 t he conpounds
of the (-) 2-dehydroenetine series; for ex | e, by fractional
crystallization. The separation can be carfi“ed out, for exanple, by
fractional crystal-- - lization of t yneral acid salts such as the
hydr ohal i de salts (e.g. the dihydro- chl ori des and

di hydrobrom des). 5 mIa: R = R Fhewéeakygnd the (+) 2- (| ower

al koxycar bonyl net hyl )~%:(Rev\%vv;§&bﬂkﬂ,ll§‘-=9,hmn 5

di net hoxy-1, 4,6, 7-t€fﬁ§ﬁ$r’o- b@-ﬁgﬁg‘g’i | NQkLL Zi tioned earli@r
are claimed ° pel EE J%FhAOSpec'-ﬁ%ﬁﬂé&ﬁﬁ%ﬂkgﬁgﬁ%%ggﬁding s
application for Letters Patent No. 11454/ 165 (now serial no:
1024902) . - The oxi dati qper cts, namely, the conpounds of
formulae V and VI herein- 10 béf ejjar clainmed per se in the

speci fication of our copending appé{ LOQ/NQr Le%hﬁrs 10 -Pat ent
No. 11454/65 (now serial no: 1024903). 7| The honoveratryl am des
aforesaid are clained per se in the specifNa® on of our copendi ng

application for Letters Patent No. 43797/6 now serial no: 1024903).
The cyclisation products, nanely, 2 - dehydto - O - nethyl - psychotrine
and 15 its 3 - (lower alkyl) anal ogues? their acid addition salts
are clained per se in pecification of our copending

h 1
application for Lett eﬂ’,{, %@%Mﬁj@ﬁmd now

.I-Vc_: : R = Ethyl, R! = methyl

0 The invention also includes an extender% prohc;:tsh vguch3 inc(lludes r:lekyigiﬁa; ﬂ:)ep 10
: of separating a racemic 2 - (lower alkoxycarbonylmethyl) - 3 - (lower alkyl) - 9,10 -
dimethoxy - 1,4,6,7 - tetrahydro - 11bH - benzo[a] - quinolizine into the corrwpond—
ing (—) and (+) forms, isolating the (—) form from: the (+) form, using the former
as the starting material and oxidising the latter with a mercuric, cupric or ferric salt,
.15 reducing the oxidation product and separating the resulting racemic 2 - (lower alkoxy- 15
: carbonylmethyl) - 3 - (lower alkyl) - 9,10 - dimethoxy - 1,4,6,7 - tetrahydro - 11bH -
benzo[a]quinolizine into the corresponding (—) and (+) forms and supplementing
said starting material with the (—) component. - . R
The separation can be carried out, for example, by fractional crystallization of
20 the salts formed between the racemate and a suitable optically active acid such as 20
-~ °  dibenzoyl D - tartaric acid or L. - tartaric acid. A preferred method for the
preparation of Hic from the racemate comprises adding dibenzoyl D - tartaric acid
to the racemate and then isolating the dibenzoyl D - tartrate of IVc. The compound
. IIlc is then obtained from the filtrate by concentration, followed by decomposition
25 with atkali. The compound Iic can then be purified through the L-tartrate. . 25
g The (+ )-rotatory enantiomeric base IVa can be reconverted into the racemic
" form and this can, once again, be separated into its optical antipodes. By this
procedure, the total yield of the desired end product is increased. The conversion
. into the racemate is carried out by oxidizing IVa with a mercuric, cupric or ferric
- 30 ~ salt, (advantageously with mercuric acetate in acetic acid solution) to form: a 2 - (lower 30
- alkoxycarbonylmethyl) - 3 - (lower alkyl) - 9,10 - dimethoxy - 6,7 - dihydro - 116H- '
. benzo[a]quinolizine which can subsequently be reduced. L
- The oxidation products can be represented by formula V when present in the
- form of the respective bases, and by formula VI when present as quaternary salts.



serial no: 1024904.). Again, the (-) 2 - dehydro - enetine and

its 3 - (lower al kyl) anal ogues of formula I manufactured accordi ng
~to the process of this invention, are new conpounds 20 wi t h val uabl e

chenot herapeutic properties (e.g. anpebicidal properties) and are accord-

20 di ngly useful as chenotherapeutics in the treatnent of :

anoebi asi s. The conpounds of formula | are basic in nature..and, form

acid addition salts with both organic and i norgani c acids. They

form pharmaceutical |y accept abl ei,@gbsi addition salts with -,

medi ci ~U" [

hydrochl oric acid, 25 hydrobrom cgacid) nitricqacid, sulphuric acid,

phosphoric aci dcqu/par'at ol uene- ' 533\['\ k sul phonl c acid. Bot h the

3 forle l e, fin the '

conpounds and therﬁéA can bg ysed,. i
conventi onal phé&#; y(c | 3% m ChH eilther a base oM 1
| or a pharnaceuticall ept abl® aci g additi I}" t hereof can be

i ncor por at ed. Fof exanple, saifl active entl can be enpl oyed:i.n,
adm xture vvith a conpati:pl'e 30 phpr maceuti g8 drganic or i-norganic:
inert carrier material igtabl e for epteral o?‘\ 3Q1 . parent er al
.application; for exanple, water, gelatrn, starCh gnesr um st ear at e, taI c,
vegetable oils, gum poI aI kyl ene gl ycols and petroleumjelly. The

phar maceut i caI par ations can be in anventr onal solid form (such

as tabl ets, ees osr torr e and c ) or in conventi onal
l'iquid forlrl“ﬁ a :%p‘gﬁét?ﬁﬂ? %ﬂ = Si ons)__, They
can be sulvjae,gw r1 nafm armateu |ca?e proc res Such as .35

sterislizati ofhe ajbéq&ﬁﬂ’lredlﬁ:ﬁdirﬁtaﬂ tecoatied) otrOwiak smhhbrfedneiohrsgmlms,excr p’:l ent s or

~adj uvant s for example, po exr spgigtin horphyc _' i ’ |sifying
agents, sgPt 1, S28GE FEXE il ggﬁ};’ \% e S5 A7 ‘A fers.. They can
al so cont jafn erapeutl af Ib§/ 5%{ uable age ts. ""-'--ff,J_he

fol | twi ng Examplsfm kindatatiat eith hempeecy aste, db (t—bez~¢lmea1k¢xo-n 40
EXAMPLE 1ca1bonylmethy1) compound ITla is advanmgeously sapomﬁed to the ca . 82

g

'J&',"(d: md i drﬁlysfs tl-ﬁj rahydr 0- i
G heblid i P 8L adhidr-Hmédhyl-plychio@ib & 0| . TOthIS._

sol uld on 3-(lower alkyl)thslognevmﬁ-eotrwnbad:dﬁdi aazl:umdxﬁg/;o wethinds Sitnowrr | Ng .15 a sol ution

of 90 g o®“dibe prqugratryl am‘de s ftnaret .Y eafing) I U‘Fh met hanol .* Et her
was’ added%ﬁmﬂ% s{gﬂﬁf“b v;l’l‘fét “u'i’a; oy he mixture then
perm tt edgir@edt ‘hef éyurzsudnn, by ligﬂ@d ﬁ. t,ﬂtattge 45

t hen2% e pamigrerd a fph@photus eycfiza miémlé(hswhgﬁpltoaissxycﬁlfdmlebr Pliosphores Wa's 20001 ked up
to the (-mﬂgg@maﬂ msa§<évea=s(s gs:t%w ameterr@e%ewwmﬁ@raﬁbe Upon = .
crystalliza s t93Q et hanol there

wer e obt alnﬁ:&d-eﬁ&sﬂmgfofaaﬁl‘gﬁm fdﬁni &m the at
137[&r] t&ﬂ@[aemrl]’ﬁfthe[zmqm]wlmﬂng 49[err] (c 1 in nethanol). In2erder; to
obtain the 50 free bage, of this dibenzoyl D-tartrate were -~
partitioned between ether AW"d' At e 50 . - aqueous sodi um hydroxrde
after which the ether soluti separat ed; dried and

concentrated. The resi duety ny adi of 30.¢g of (+) 2- met hoxycar bonyI et hyl
- 3 - - ethyl -910-d|r4~e MXY - 1467-tetrahydro—. ‘11bH --
benzo[err]quinolizine in the form an oil. A fraction-di'stilled off-in a
hi gh vacuum of 0.05 nm Hg and at ) Bat h tenperature of 230[errLC exhl bi't ed

an optical rotation of [err] '&2 : v 2.2 1 Ny

met hanol ) . ~In order or‘ilatethe( ) antrpodethe*frltrate
nmenti oned earlier was concen ed to dryness and t-he resi due
partitioned between dil ute aqueous sodi um hydrOX| de .. .~ aﬁ%l et hrer,, ~and
t he ether solutjon separ ‘ated and concentrated. The reéVHhe -obt.aivied 60"

-was -di ssol veg-?a’rﬁ"l?_ ] of acetone and 23 g of finely pul ver,'?é_%t;t artarl C
aci d added ther eto. The mixture was then warned-untid: ‘C*orrpl ete
sol ution occurred The - sol-ution-was then permtted to- stand f'or ca
16 hgurs ifie redugsie _wamsrt@%afpre lt,catalyucaﬂyortw

filte}ed

! %Iﬂl out and__ __vvas

the deslred ( -) 2-dehydro-emenne Ia bur also (—) Z-dsehydro-

1soemet1ne Vila.
The compounds of the (—) 2-dehydro-isoemetine series can be separated from



6 1, 024, 901 yi el di ng 50 g

of an L-tartrate nelting at 103[err]-105[err]C, [err] = - 150[err] (c =

in methanol). In order to isolate the (-) base, 45 g of this
L-tartrate were partioned bet ween sodi um hydroxi de and ether. The
ether solution was then dried and con- centrated, yielding 00 g of
(-) 2 --methoxycarbonylnmethyl - 3 - ethyl - 9,10 - 5 di net hoxy -
1,4,6,7 - tetrahydro - 11bH - benzo[err]qU|noI|2|ne in the formof an 5

oil. A sanple obtained by distillation in
at a = bath 1
[err]Derr] = - 255 terdomaunds
- et hoxycar,bonyl rre- .,.A .,

h vacuum at 0.01 mm Hg and
of
& the (- 2divirpecion o ffjw‘tS’P“( )

example, 2
e RO
tetrahydro 11bH - 4R& 2| n’;éI et Ssorved N of 3 -
C

hydr o- ? | Dhe 6~ RGhdl, thet he) rB@oweﬁ |a1€k@ym4bohyknmmmas(dobra1 Iahrl)-mﬂ-r ef | ﬁx
for 1 hour then codumemxry‘am-tetrah w-ll'bHMO q'emhz mmmqg%@sgvtﬁ% esi due
di ssol ved i n sodi ungﬁg %ﬁ‘b ng ap]

removed by extracti W'M&&ﬁn@%&d&nﬁ&l@&ﬁmww

adj usted to pHgb.5 beforéheeaﬁﬁﬂ bmlmﬁleaﬁeﬁdaﬁonaﬂloﬁl‘coﬁhﬂmgiambdﬂmnml de 10
was then 15 addedemNerolgfﬁ/ﬁr{lnﬂsegﬂéFMr%d the nixture was.then
extracted with chIorof%‘erﬁ‘ - ¢ ’r“.”'"" €S were
concentrated and thé& r@ﬁ@@iﬁ 35 fgﬂ tz%’l%deh dm/@@g?%% ggﬁgmw)iﬂhe

ethyl acetate ol ut 98 -V@aserikyl) raﬁdldgyes emdrdeiatmﬁhmhoarsdmtaiteﬂmpﬁrm fetim he 15
to stand until crysmcxﬁantﬁomoeMW&eppMﬁer @Y\A@F@d’ﬂmr Ne-g#385B8/6% (ow

G ecnony L5007 ot R e i Sié‘aﬁ%ttﬁﬁrmwmm ng

at l4lferr] %S[EMtbmmbEmhe}xﬂh&ﬁﬁeimapm (egra]n otord- 2020

22 g of .the corrpound tuerﬁﬁeachsepeer@ms
of homover aff %ﬂg ;L t‘,’t‘m %@?ﬁhheat ed
medmnaﬂ? bl U&ds

at reflux for 16 W@rb rodhivREl a\a,S
removed from tie reammﬂmaxiupmmc acid, sulph amlecnhosplpnnc ashdsandl b@:@tﬁlme- The25

reaction m xture wagulp “* aEtO’@EP“P ms%mbe
treated with ether gHFiY FEVELE p\'ﬁl tfi
I o8 e

'-l

25 ) was t hen Ho uga&;, sa@l boti ®le

yi el di ng 26 g ad th@hz(mgoeuncat orgamcrrmrmarmtm cmnrolreaﬁ@ifalszsuﬁabbaﬂob@msmleomyl 30
3 - ethyl.- 9,10 - @FHE j licatiog , o gﬂgﬁmaﬁ?ﬁ% )

benzo[ err] qU| nol i zi et ,' fo @QE%,

(c =1 in methanol ) an f,rrtrsnaarsm‘%taE %ﬁﬁmﬁ

di ssol ved-30 35 i ns@8p mhethb@n@n@sdawdw&@umal pmsdlms s@tﬂ e i de35
added to the sol uti §sizstioa Eca“ contain HIR emuls S o°"f%5’|'“"? our
at 80C and subsequeriiyls COgRERIPAIIS Tt er“%ﬁoﬂ'f’mp 11?

di ssol ved in water, thmmmﬁxﬁh@aalm he addr ti on

of dilute sodium hydroxr de and the free base then extract ed wi th ethyl

acetate. The 40 eEQVE Etﬂox?& lhqﬂ_dlcrirr c&gtraté‘&
i ﬁ%

and the residue di sa9b8dizd r"ﬁ o@.CI d
was then added ther Ethemq wasn y, siiﬁmg, a soluuon f 20 lgl‘d! &behmyleu- wth

ether until tur d|t adﬂ@(y{lmr;nltﬁ\
(90: 10), s g,,}- %ﬁ%ﬁ et hd?

resul ting crys i

di hydr ochl ori de |n t3|0@ndlofmttba?no]ahere Were et ot cbiebood This chvediet  Of

crystallizati on i; %ﬂ’r '1] 5 - +98r(ﬁn—ofl lamq@}anol) In @ : :
MRl te

product whi ch x:tde, m e ;, ;
wat er) &bi&ﬂr isﬁ@oﬂi@(g oxyerBony

ylcL
m[err] [err] = 17emo 910 dxmethoosoe,s,s -wgno a]qmmoz
9 g of the fre«%Sb'as M%gm:?%‘%ﬁg‘% % Hﬁ@g““
treatnment . ) WOF lﬁ) wer &
di ssol ved in 100 m of mammm@aaql— aa@ummmwnhwmﬂmg of
sodi um bor ohydri de. thtedae d@tlmdmlyreﬂdm mummmmmmmnmet he

d tit d ony RAra . The |v:~'. ied; t
e e e ey el S0 O

solution was then permitted to stand for ca '16 hours whereupon an te salt
crystaliized out and was filtered off. This was then recrystalhzed from methanol/ether




aqueous hydrobrom c acid and permtted to stand, whereupon 4 g of (-) 2 -

dehydr o- | soenetine crystallized as a di hydrobrom de hydrate which
nmelted at 258[err] - 260[err]C 50 after recrystallization from nethanol ;
[err]Dlerr] = -107[err] (c =1 in nethanol). Utra- 50

viol et absorption maxima in ethanol at [err] = 282 m{[err], [err] = 7, 300.
In order to effect I solation of (-) 2 - dehydro - enetine, the
hydrobrom c acid filtrate was first con- centrated to dryness t he

resufue di ssol ved in met hanol 1 9dlhe resul ti ng sol utlon then - ”
t r eat ed—w 0(5°<; m WW& é -t-he sol ution
was flltene@digﬁﬁofanlfmmﬂe ﬂ@%—f—l Ge = tfiret i ne

di hydrobr"Eﬁ’—?“}“ﬁl e tgé’If s Lrtartrate. i zation from
met hano! /ERaRs, w&ﬁ?ﬂmﬂ’?@uﬂ o] - err]
(c 51 lilmiﬁfokyaDQk-)ﬁ,? Ui !ajkitoOJ Eﬂﬂ-ﬁbb&ﬁqﬁ{h qﬁmoummmummmol -a'z ferr] =
282 m [ epil. A sample M%br]dmﬂaﬁmm hifn acpuny. a0.01 gehllgrgt at @net i ne was

obt ai ned; s teg @R Gpicat rotation of [elsiF i R0 TR heni hydrate
with dil 3 e3@ FLLy 2 oxfy Jaas1 ML g a;log_aﬁm%&[ h67- 60 after
recuyst aldualig omlmoaanzd[snﬁmﬁw were liasolved ésop dhias 3] E!'lyﬂ;'})- -1083[err] (c
= 1.in @loric acid, the repultihgamizture was boiled at reflux for Thwurs ghee ted eoi soneric

i f 2
mture IR Q’E%%ﬁ& uﬁ%@%%%ﬁawgmwwﬁza;ﬁ@ of (-)

pr ogsgdur eddaa thhmmmbedm@mnl dne thel Mixtul Saseridangiricted with chloroform. 15
(-) 2 - %ﬂ?ﬁ@@eﬂ hyergrogeskntaiell ded tdepesijee wistdissaledlit n a simil ar

manner m:;te'::;,:_! % emyl;ﬁ%@?%&%mﬁy % robromide. It is

obt ai ned& 6,10 - dimethoxy - 1,4,6,7 ~ L 1fgconposi ng at
235p@r | Gergolel] quinblivina mekibg atawl%kaﬁs%wmat: OIMA4PH Hmmmeﬂmﬁﬂ)hanolzo

o 252 and oA evpe{ gm0 i B 7

10 g of bf;‘?‘;zém‘m” A g&iﬁ%&tﬁ e edfmm&;,yinmth ‘““g':&'ﬁﬁi‘“ di net hoxy -

1, 426, 7 -and the residue treated with etheg urti) uon]oi:duued m}xqm nol i2gi ne :

(obt ai ne%i%tél% ﬁm‘ﬁﬁ Ms@: yagfg% g%gofvhe(— in Exanpl e

1) were fo bl ag[a inltzind il ﬁéwc s an - ,’%79"6 g of .

Mer Curi C (ALl dd ehethiRioh. th —t) ﬁm&ﬁlryl @sioEd M xture was:

heas®d fmZﬁOmlofbenze!!Oand 12n2©f ¥ toﬂnebdlmdm ee @b the

Mer cur ou H’E&Wa{@'“f °rillT@”1“¥¥QPz}P ”"m wated in vacuo. at about

3ol orr] G %grﬁagmﬂau&e@ta@ﬁ,@g lie';h;f i nutes. After

t he ethyl acetate solutioh @& ithef [iried XiddU tﬁdhssdmew ous sul phi de

was 38 i | t apeee. ofMetMH@Ctmrémhiom raatle”as then added thereto andc tha cresmitipgt ed 350 about: 120
cm.in at{ErE %g Eﬁgﬁf“ﬁf‘&? in. Aftef"‘“":;fg"" 7 stand, the  The concentrate

was made piidkglib e LJ‘zﬂoﬁﬂéﬂ%ilﬁé ﬁfmw (e (BB o 15

wher eaf t enydrh mﬂmﬁtmleif\mm afxdrysailizaion. WThE hfe #hs 0 ftheClakn® b0 Or m  The
chl a6 of o own Pmduct which melted 21767 ac 1804Es [dheentp®ied tider M8duced
pressure & ’ém?)ﬁ‘t%ﬁsha? 305 and 359 mp, ¢ = 17803 ¢ of a Tesidue

whi ch, fsfep gr&cw&%a st rrrcﬂanﬁ £ g%h?éroaﬂonder:? paxmar bonyl -
met hyI i donith amn@nia seluﬂwyland tlﬁ cifdormary working) @, ywere ilbydtof - 2H -

ben#®| er of and treated portionw %@%ém o %Whﬂtgdat After 3faaitipg -. A4l err ];:

U travi olrzzlﬂzn d%d “‘?dg ether sl um hydr oxi de
sol uti on agdeoud
20

o SOk ‘“‘ﬁ‘f':egm(—yz- g, 113470, 16,900
isoemetine crystallaudasZaL? romidg wdme : ﬂpm?t-r-mm‘tme car bonyl band
wthSchanollc

was 59 Oundﬁ%{%@{ﬂg metfgano [a)ip” = —107° {c =—,-7 31

hydr ogen jifalié & lep ?cglbnm at,{g % STH A erm - L

car bonyl nlsa{tﬂa mdé.m ue'd'qul 4hel 2% Bind s ﬁmd‘m /*"” ;

di h%dr obdyexe] m nmll mion U rifter allomng 0 stand, the sol h rrel...r.l,.ng"_poi nt

204 2rr ] GIHEL gﬁe(?;gﬁ)ggﬁg'gl i m B W z??ﬁ’é""i’ﬁf”ke‘@l@t_“é%*----éf

(¢ = 1 in methanol). Ultraviolet absorption maxima in ethanol at A ‘= 282 mjg- ——""
e = 7,300. The (—) 2 - dehydro - emetine was obtained:as the fiee base by decom- :
_ position of the hemihydrate with dilute alkali.. The free base melted at 93° — 95°C, '
60 afteﬂl;a;egysmﬂmnon from isopropyl ether/ether, [e]lp®® = —i183° (¢ = 1 in 60
methano _
The same diastereoisomeric mizrure wasalsoobtainedbydlecamlym hydro- '
genation of (—) 2 - dehydro - O - methyl - psychotrine and was separatsed by the same
procadme as described earlier in this example.

3-8




25 maxima in rectified al cohol at 232 (shoul der), 269 (shoul der), 286

and 365 m[err] ([err] = 25 11,900, 9,400, 13,700 and
12, 300). The carbonyl band was found in the jnfrared
spectrumat 5. /9 [err]. 1 gof 2-

met hoxycar bonyl net hyl i dene - 3 - ethyl - 9,10 - dinmethoxy - 6,7 -

di hydro - 2H - benzo[ a] qui noli zi ne was suspended in 10 m of nethanol,

wher eafter 30 0.5 g of sodium borohydride was added to the
suspension in portions with slight 30 1,024,901 - cooling so as to7 =

prevent the tenperaisre—fremrising—above 25 err i C Al .5 MOUr'S

the reaction mxture wés)éori?ﬁé%? %%Wﬁlgﬁﬁm ™ one

third ) o OE ik letlil Wi t h
pow t &?&2

XX
wat er and e& ract ed 3 284 mp (¢ = 15 300and7,30¢)1 oroform Th resr due | eft upon
concentration of the chI orof orm extract was con- verted

5
into the hydrodhl oride sr tha ol i I916€ ginte¥syt Pi 4,8, 781 1 on,
35 @ﬁ ﬁ&ﬁ%%é rﬁdi L-(%cﬁn e gattbedt her

gave 0.65 g of r acenk ple 1) were d1ssolved in 500 miref crmtdhy39‘6.g:yf
ethyl - 1, 4 6, 7 - t ateraiy dcamte w&rph@ded tglnherscm;wgs qugmm was “heated: for
(S

benzol err] qui ndPr zi r?é’ 0 i %""'a ‘W E\mﬁ ?mt 0
BT

t he opti cal reacnon fhd khe filage ( - )

anti pode can be conv 720 ml. in a watefgkt - _enetine
according to the procedﬂteonstemuewbemadenﬂﬂma Ia@dms aqueo“s SOdMnh d“;,ﬂ“‘f"“”l
EXAVPLE 3 2.0 of m&fﬁ B PRI rUU he ¢ mj 15
tetrahydro - “of‘?iesﬁfé“"i aftegréE? or, 54« gofz methozycarbonyl-
benzo[ err] qui noli zi nﬁeﬂdﬁﬂﬁe di ssolwed 9,10 Gmet rﬂaxydib 2H - benm{a]-

By adding 32.5 2% of guinobizine @clamatallé%-he?l

was heated 45 o ré‘Fl‘i‘ c lusigoap, 24 ﬁu&?ﬁl@&g j;rggstSpensi ot
was filtered, hydrog® th ARnciNAgd ddﬂih&&f /- thettiosy-and

t he mercurous sul phld&oﬁmmd \BlaSeth‘yEn’B\led oxy 67 dmydmbenzo[a]gwoﬂxmpmon
The residue obgzal nedchl!wldit alfﬂ gy )EA’ o) e 9OBHTGS %{“Pﬁ the,
hydro- chl ori deusin %5 ‘l}?ﬂﬁ »: 1y ,' L ovas

i nduced by addi ng ?Fjﬁm@gﬁ% hg’%Therg ?eba gobt alned 4.05 g of
2 - met hoxycar bonyl et hy kg of 23 ImeBPlidene - 3 - ethyl - 9,10 - dmeﬂlﬁxy- GVhydro

- 9,10 - di met hoxy - d E‘FFZOFH - Ezﬁlm @Pﬁn#ﬂllﬂéoﬁél"f rr]C
(With decorrposr%q on) too fi;s‘;fi '. e‘? tn({&bx d%o@/a

fromthe g o ' y;asrarﬁea I Ny m@to
Exanpl e 2, racem c 2~of the original volnmed, hibe yeormeriorata ydilwed hwith wa@r ambtenyalcted withq 6, 7

- tetrahydro - 9 10 chlorpfam. gi‘?ﬁmm T¢f¢-upon conomtranon of chioroform extract was con-

0 35
voncol o1 i o 1 A PR SR AP D GPrLit
anti podes as methoxycarbonylmethyl - 8 €%l DE4J6,7 D rebrXiiiie oﬁy)l‘lbﬁt-l pode
can be converted i nt bengo[ ]qﬁmehzuleh oride. This compound canbeseperms@mwe @B?Fﬂdl ng
to the p;,g‘e re des Egample 1. The {-) antipode can be con'vemqq,'gl

fol | owi Bg.EX f‘bs | {’raﬂngtmﬁﬁ Eé‘ﬁfhe@mlcedeef)sﬁlrlbe?r bR2®S dt ai ni ng t he

conmpounds. pr \f/| ded by the invention: EXAMPLE 3

1, 024, 901 20 g olf (+) 2 - methoxy carbonylmethyl -3- ethyl - 1,4

Tabi ef s¢EAgh W ghi L L

enmet i ne*gh S; r oy oni ﬁ sulphid 45

conposi ti qrivof - was mtroduced mﬁahedﬁltr&b amf &e\m&um hlﬁ@med was removed by 5

filtration.

gCt ive s UbST anee . The residue obtained by concentration of the filtrate was converted to the”qudm

meﬂml/w&ac chloride using mehanelie hydrogen chloride. Crystallization was induced by adding '
50 ether. There were thus obtained 4.05 g of 2 - methoxycarbonylmethyl - 3 - ethyl - 50

6,7 - dihydro - 9,10 - dimethoxy - benzo[a]quinolizinium chloride melting at 204°C
_ : (with decomposmon) An additional 0.5 g of this cbloride was obtained from the
N mother liquors. By reduction of the chloride according to Example 2, racemic 2-
T methoxycarbonylmethyl - 3 - ethyl - 1,4,6,7 - tetrahydro - 9,10 - d1methoxy 11bH - .
.55 benzo[a]quinolizine was obtained and was separated into the optical antipodes as 55
described in Example 1. The (-) antipode can be converted into (—) 2 ~ dehydro-
emetine according to the procedure described in Example 1.
The following -Examples illustrate pharmaceutical preiparatlons containing - the
compounds provided by the invention:



| act ose 80 ny

corn starch 2 ng
gelatin . - 2 m.
talc ' ' 16 ny o

10 ' EXAMPLE B g

10 A sterile aqueous solution for injection*purposes
was prepared in the usual nmanner; said solution containing
10g‘rg of (-) 2 - dehydro - ei‘,@&bﬂ? -di hydr obr om de and : » 0.8
CLAL R Ex!sn@ump hi h f V\:‘HA(T ;AEz
CLAIM1S: - 15 rocess or the nuf acture o -
dehydr oee%g’ﬁﬁ" ‘5 110 %V@F" red containing (—) 2 - deh ¥l ) anal ogues,

whi ch prsig @b rfm cgﬂ enst ng E Ye-s)ub?n’ge (The\/\/e(?np‘ésf oxycar bonyleg :
methyl) - 3 - (lower alkyl) - 9,10 - dinmethoxy - 1,4,6,7 - tetrahydro -
11bH - be_nzo- [err]quinoli ZI ne or the correspogdl ng 2- :

et Mtlve wi th honoveratryl - 80 . cy__cl I sing
the acid.- ;’, a6raRfAt ai ned, reducing the resul'ting 2 ---ﬁ%ydro - 0- '
20 et lgthein- psychotrine or 3- (lower alkyl) analdgge thereof and,.
- desired,” sé‘ﬂ‘ar ating the 20 desi redl*im}g “conpound fromthe
m xt ure obtai ned. ' ' . 2) A process in.accordance with claim
1, wherein (-) 2 - met hoxycarbonyl met hyl -. - 3 - ethyl -.9,10
- donmethoxy - 1,4,6,7 - tetralﬁymkPmB 11bH - benzo[err]qw nolizione is

; o ém (@Wa&m‘m wgscprepared in the us
oo ds ' ﬁ_p‘g\gfgﬁdrﬁro@?é’g’ée @WSFMBE%OCGSS ; L

accorda ,
further an g [js Q rati-ng.a racemc 2 - (lower

al kexycar bcllny\l mday'br)the mSnufacture of( -)2- dehydrocm(tinamsa3 khv)er- _9,IBO' -

di met ho gues, ch (_ ‘.e- » byt | zi ne -
~into th #zTolalate; "%‘K e LA ) form from the
(+) ni ﬂzdt fes'u&ﬁgt deéhfdis L1d g material ‘and

oxi2@li si éﬁ“h%\ewmorw-tmwamwmmm , if deBifed, separatiogihe i ¢ O ferri, c:

salt, r angj slepaaﬁatl eresultlng 30 °
e < AT e G o R 57107

di et hoXyed-as the starting material. - tetrahy ro - 11bH S
be#2o[ er r] qmmmopmneachﬂ@cet Hemx:brqre@p@rﬂdl sg rintludes the 25 (+)

fornms a tﬂg (P yimethyls- ‘) conponent ,

4) A prgkbShe ;: %fﬁngﬁy%‘ []qmn ine and its-3 -
(1 ower form,twmg tﬂej Q.gd.l&&dm |n)é:rcﬁﬁc descri bed wi th

r ePRr encupricoorEfe ucing 8¢ 0x1d product and separatmg “the res'-@lg( ) fBonpounds of

the: for °2 a""’“ mmyl>'3'am alkyl) - 9,10 - represents a
et o e m&&s:n°mpx,ﬁ§ﬂimfﬂg“'Ef‘—tf‘an' R represents

process for the manuﬁactm'e of (—) 2 - dehydro - emetine and its 3 - (dcwer s
35 alkyl) analogues, substantially as described with reference to Examples 1 to 3. ; 35
5 (- ) Compounds of the formula

i
NSNS
CH30 j ' |
1’\“
2 .
/

'\ / oc113

whereinn R represents a lovm'-al‘kyl group, and ac1d addmon saalts dxerecf | " o ,
' " 6) (=) 2 - dehydro - emetine and acid additior saits thereof.. e T T
40 7 (—) 2 - dehydro - emetine dihydrobromide. | o

8) (—) 2 - dehydro - emetine dihydrochloride. | A



6) (-) 2 - dehydro - enmetine and acid addition salts thereof. 40
7) (-) 2 - dehydro - enetine di hydrobrom de.
40 8) (-)2 - dehydro - ernetine dihyrdrodchl ori de.
1, 024, 901
EXVAPLE A g Tabl ets, each ygi@bi ng 110 ng, were prepared
contai ni ng (-y—2——dehydro— —enetT e —drhydrobromde enthydrate as
the active substancq.able'ghe c%ovggJ sitign EyAMPLE A mdco&gdugg aplzet ﬁeh% as
fol | ows: S emetine di %gﬁﬁx]ﬁﬁ'%as the acnve substance. The composition of {-
10 ny sdid tablets was as follows:| act ose &
80 ny corn starch - -
2 ngy gelati T .
R s R e 10 mg 5
16 ngy 10 corn starch EXAMPLE B 2 mg
10 A's | e aqueous solution for injection pur Mes was
prepared in the usu manner ; sai d solution contai ni gglO ng of
(-) 2 - dehydro - enetine di hydrobrom' de and : 0.8 ng of nethyl p -

hydr oxy - ben
A process fH

(1 oner al koxy

zoate per nl. VWE CLAIMIS:- 15

by

¢

vvera 910-

1)

t he nuf cture roerretln d S IoJ\%r

15 o ot S %:nﬁ&aé@fmwﬁf; Stk 2"
carb@ methyl p -

di met hoxy - 1,
the correspbh
amne, cyclis
dehydro - O -
t.her eof and
fromthe m?&
claim1l, wher
di met hoxy - 1,
used as the_s
qlain1 1 or*
initial step
(I ower al kyl)
benzo[err]q%i
i'sol ating the
starting mate
or ferric sal
30

g,10 - di me?
benzo[err]qw
suppl enenti ng

4,6, 7WEH1’£'EWI%1 DIS -ile - benzo- UI noI | Zi ne or

?'nS (,@ﬁ' 0 ufWI g é Eegﬁxyﬁﬁs-dgi

2Qa]qumohzﬁB Aytle con&ﬁ()hﬂx QIZI‘J krﬁwemmlﬂéiﬁbv)era&ﬂal ogue

desm,r @dlsmg gt #mide bl thened,?@tducmg the resul@SsZ ¢ dehydro)- O -conpound
ur e Hi c‘;nf“ne or3 - 0°t‘§°‘ n‘ﬁk‘d\ Aue shesrop and; §f desized, sperapgdhey  h20
ein t 00@1?1? mmfe €in (—) 2 - metho; boﬁ}lrﬂéﬂll - 9,10 -
4, 8, -7ethyl F agloamdmxy - ﬁb[eu*bhqu [k ]guindlizins is
tarmedl thaxtmgaimma% gr ocess in accordance

| ai m 22 1 °’ f process i t;}P‘Fer aldy

of $i5h) 1, 15@ m'ﬁ A aW?ﬁ%ﬁmm fid ) - 3 -
- td_ﬁhe- cod-espmidhg)(y—)- and (4-)65013113— 1sblﬂingahg/ (17 )] formlfkderthe (+ )

nol ﬁg{nn@smg the former asjthg ﬁéﬂ‘g’@e %T‘Tgﬁ 1200 B,

- % ?’g‘;@“'t"aﬂgd @ﬁmﬂmm 8 as Bhe

rialg %lagydﬁj ng ﬁton@ :3_) and Cupric
t, r(edtiginm deplaandﬁgsa(d qériabwith ste(( &r)atbn; gi;&;wr esul ting
acenjg i %w etige an lts & kyl )_,’
1) anal ce les
oy L) b B S bygerie |
nol i zi ne N0t he correspondl ng (-) and (+) forns and
said starting material with the (-) conponent.
‘:}13\/"\/'\‘!I
CH O/i\_/'\'_/‘ \.|
: l\/f'\n
5
AN
-
NN\ Nocu

wherein R represents a lower-alkyl group, and acid addition saltg thereof.
6) (—) 2 - dehydro - emetine and acid addition salts thereof.
7) (~) 2 - dehydro - emetine dihydrobromide. 40
8) (—) 2 - dehydro - emetine dihydrochloride.

T

-



4) A process for the manufacture of (-) 2 - dehydro - enetine and its 3 -

(l oner 35 al kyl ) anal ogues, substantially as described wth reference
to Exanples 1 to 3. 35 2)_(-) Conpounds of the fornula

[err] wherein R represents a | ower-al kyl group, and acid
addition sal{s thereof. 6 (-) 2 - dehydro - enetine and acid
addition salTs thereof. 40 7) (-) 2- dehydro - enetine

di hydr obrom de. 40 8) (-) 2
- dehydro - emetine di hydrochl ori de. 1,024,901 o

1, 024,901 Wm&H—e&F—e&mpes#ﬂ—eﬁ%HﬂpH—stg—a—f—)——eeﬁaﬁeﬂnd
as clained in clai repageptical eerapesitioneeothprising abpend s |cunmdldldamn sal t
t hereof, in assommmgz%mlﬁla@dﬁ%?% (herech |in asgyciation, with

W D. V\HI {AKER, P"gent Agent ,

for F. Hoffmann-1a Roche & Co. W. D. WHITAKER,
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