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on concentration of the chloroform - - chloride hydrochloride in .
150 mM of nethanol. solution consisted of crude N-acetyl-tris-

The resulting mixture:was stirred for 2 hours, dehydro-enetine chloride..
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have been drawn as if there were no free
: rotation of the cyclic portions of the molecules
o about the bonds joining them to the methylene
group linking them, since the relative con-
figurations of the asymmetric centres 1* and 30
3 \/'\/\ 11b can then be shown as well as each pair
: of optical isomers.
o 0/\/“\ ,n\ Tgese stereoisomers can be readily separated
("cx.‘,cu from one another. Chemotherapeutic investiga-
oy ' tions have shown that only the 2-dehydro- 35
ooy emetines possess the desired acuvxty, whereas
"/\ : " -the 2-dehydro-isoemetines are inactive. In
T ‘\oe order to obtain an increased total yield of the
E active substance, it is therefore desirable to

= . CH.0
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) ’ (Y convert theé 2-dehydro-iscemetines into 2- 40
S - dehydro-emetines. The object of the present
: ' Z-dehydro-emennes - invention is to provide such a conversion.
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the resulting solution until turbidity occurred Racem c

2- dehydro-eneti ne was obt ai ned 30 and the dispersion was then
permitted to stand from racem ¢ Nacety—2-dehydro-enmetine by 95

for ca 16 hours.at 5[err] C ~As a'result there. “hydrol ysis; for. _exanpie; hhy—f
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temperatures over 60° C should be avoided.

‘In the second step of the process of the
invention, the oxidation products are sub-

“jected to reduction, Suitable reducing agents
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are, for example alkaline-earth-metal hydrides
such as, for example, calcium hydride, alkali-
metal metal hydrides such as alkali-metal
borohydrides -or alkali-metal aluminium
hydrides, especially sodium borohydride—
preferably in aqueous methanol. The alkali-
metal metal hydrides are conveniently used in

a suitable solvent. The choice of a suitable .

solvent depends on the solubility of the re-
ducing agent, of the substance being reduced

‘and of the reduction product. Suitable solvents

are, for example, water or organic solvents
such as dioxan, tetrahydro-furan, N,N-di-
methyl-formamide and lower-alkanols (e.g.,
methanol. or ethanol). It is often advantageous
to use an organic solvent in an aqueous
medium. Carrying out the reduction in
aqueous methanol is especially suitable. The

_reduction can also be effected in a hydrogen

atmosphere in the presence of a hydrogenation
catalyst (e.g., platinum oxide, platinum,
palladium or RANEY-nickel) suitably in an

" alcoholic solution and at a low temperature,

As a rule, any N-substituent must be removed
by subsequent hydrolysis if it is desired that
the nitrogen atom of the isoquinoline ring be
unsubstituted in the end product.

The bases obtained after the reduction of

-the trisdehydro-emetine of formula IV or an

N-acyl derivative thereof are in the form of

isomeric mixtures of a 2-dehydro-emetine and
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acylation between the oxidation and reduc-_

tion steps. -

It will be appreaated that racemic as well
as optically active starting materials can be
employed. When a racemic starting material
is employed the racemate obtained after the
oxidation and reduction can, if desired, be
separated into its enantiomers,

The following Examples illustrate the in-
vention. i }

ExAMPLE 1.

80 g of racemic 2-dehydro-isoemetine were
dissolved in 3.2 litres of 10, aqueous ‘acetic
acid, mixed with 250 g of mercuric acetate
and the resulting mixture was maintained at
40° C for 15 hours. The resultant mercurous

acetate was_filtered off, the excess mercuric

salt removed as the sulphide, and the filtered
solution concentrated at 40° C (bath tempera~
ture) in vacuo. The residual product was con-
verted to its hydrochlonde with methanolic
hydrochloric acid and this was crystallized at
ca 20° C from methanol/ether. 80 g of -tris-
dehydro-emetme chloride hydrochloride of
melting point 176°—178° C were thus

" obtained. Treatinent of the methanolic solu-

tion of the hydrochioride with 60%, aqueous
perchloric acid vielded trisdehydro-cmetine
diperchlorate melting at 162°—163° C; ultra-
violet maxima of the hydrochloride in alcohol
at 232 my (shoulder), 285 mu and 365 mp,
€=23,200, 18,300 and 15,800.

A solution of 4.4 g of sodium borohydride
in 25 ml of water was added, in the course

100

105

110

115

120

125

130 .




25

salt and
i ncl udes

insofar as it conprises oxidizing a racem c or

optically

2- dehydr o-i soenetine or an N-acyl derivative thereof with a
reducing th _
the step or [err] 30 steps of isolating: ‘the desired r

optically active 2-dehydro-enetine or an N
stereoi soneric mxture consisting of a racemnic .nﬁ

from

active

the resulting
or optically active 2-dehydro-enetine and a-35
i soenetine 8%

24 dehydr o-

acyl

racemc or opt

R acyl deri'vative of either

active
mercuric

acem.c OI’

derivative thereof ~

ica{lyzuv”
ant”

i f desi r'eglo.8aRas it NGolAR o rz@cﬂmt@s thid Gerhd fith chlorQBEN O FBfaRe and,
eﬁ:u: Sobtadhed on clicenfratiol df ahd eilorafbrmt he pr ocess

Pﬂ&e solytigne énsisted oof s omileat -

desired,
set fort
cIa|n1 2

than an
degradat
acyl at

tepsi0

- 4) A proees® Cn %0cer damgenin z-thehmdrw m‘lsdﬂ;ydro@hlhtﬁ]m

3, where
used iﬁ
emeti né
50

one

35

45

50

6 @rsolutichQof iy of wrisdebydk
%ﬂpwe hydrocilarid.in 11
é“@}‘%&g ’Eé‘"‘fid

WHE chlSoftnf
aﬂmmnhau

i V'Ehee‘f€$1@et° @we% *é
rill 4. ;vvieof
added thereto On standmg forle

#l

es1d

c¥§

dst acid : o

’;Ig: ((:é crystalhzed ou,te

1Cw ys identical with

Fﬁaﬁﬁﬁfﬁﬁfyw

@ﬁ?“%ﬁﬂﬁa r

a@@ﬁthenm ecimen. It

Hes

R

s akecer
methanolic hydrochloric acid was - added
thereto in slight excess. Either was added to
the resulting solution until turbidity occurred
and the dispersion was then permitted.to stand
for ca 16 hours at 5° C. As a result there
were obtained 5.6 g of 2-dehydro-emetine di-
hydrochloride in the form of a hydrate melt-
ing at 245°—247° C (decomposition) which,
in all respects, was identical with an authentic
sample. The filtrate contained a mixture of
the  hydrochloride of 2-dehydro-isocmetine
and 2-dehydro-emetine. By repeating the
separation  described earlier - there” were
‘obtained a further 2.05 g of 2-dehydro-
isoemetine oxalate and .04 g ofvdehydro-
emetine dihydrochloride.

ExXAMPLE 2.

26 g of racemic N-acetyl-2-dehydro-
isometine (melting at 153°—154° C) were
dissolved in 150 ml of 109 aqueous acetic
acid. To this solution were added 64 g of
mercuric acetate and the mixture was stirred
for 12 hours at 40° C. in a nitrogen
atmosphere. After working up the reaction
mixture according to the method described in

-example 1, there was obtained N-acetyl-tris-
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dehydro-emetine perchlorate which, upon re-
crystallization from - methanol/ether, melted
at 233°-234° C and exhibited ultraviolet-
maxima at 232 mgy (shoulder), 268 mpu
(shoulder), 282 mp and 367 mp. [N-acetyl-
trisdehydro-emetine perchlorate can also be
prepared by the following method: 3 g of
trisdehydro-emetine chloride hydrochloride in
20 ml of pyridine and -12 ml of acetic
anhydride was permitted to stand for 20 hours
at ca 20° C. The reaction mixture was thén
concentrated in wacuo and the residue - dis-
solved in dilute hydrochloric acid. This was
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Racemic 2-dehydro-emetme was obtamed '

from racemic N—acetyl-z-dehydro-emetme by -

hydrolysis; for example, by treating the N-
acetyl compound for 4 hours at reflux with
20%, aqueous_hydrochloric acid. By the con-
ventional working up procedure and crystal-
lization via the oxalate there was obtained
racemic 2-dehydro-emetine. The hydrolysis of
the N-acetyl group was also effected prior to
the separation ~of . the mixture- containing
racemic  N-acetyl-2-dehydro-emetine  and
racennc N—acetyl-Z—dchydro-xsoemeune
-EXAMPLE 3..

1. The oxidation step. '

-~ a) 3.64 g of disodium cthylenedlamme-
N,N,N*, N tetraacetic acid and 3.08 g of
mercuric acetate were added to a solution of
2.39 g of 2-dehydro-isoemetine in 50 ml of
10%, acetic acid. The resulting mixture was
then warmed for_2.5 hours at 40° C and then
conceritrated i1 vacuo at & water-bath tem-
perature of 40° C. The residue was then.
taken up in ethanol and treated with alcoholic
hydrochloric acid, The insoluble mercury

salts were ‘removed by filtration and -the -

filtrate was treated with ether, whereupon 1.25
g of trisdehydro-emetine chlonde ~ hydro-
chloride: crystallized out.

'b) 8.57 g of mercuric nitrate “were- added

to ‘a solution of 239 g of 2-dehydro-

100

105

110
115

isoemetine in 100 m! of ‘water and 1.05-ml

of 659 nitric acid. The resulting mixture was
warmed for 20 hours at 40° C
trisdehydro-emetine nitrate.

and yielded -
. ©) 0.5 g of (—) 2-dehydro-isoemetine_ di- . -

hydrobromide was dissolved in water.” The ¥ - -
solution ‘was made alkaline with sodium 330-;
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or opucally active Z-dehydro-emeune and a
racemic or optically active 2-dehydro-
isoemetine or N-acyl derivative of either and,

" if desired, separating any racemates into their

enantiomers and, if desired, removing any
acyl groups.

3) A variation of the process set forth in
claim 1 or claim 2 insofar as a 2-dchydro-

‘isoemetine is used as the starting material,

which variation comprises the inclusion of the .
further step of acylation between the oxida-
tion and reduction steps.

4) A process in accordance with claim 1,
claim 2 or claim 3, wherein the mercuric salt.
used is mercuric acetate.

5) A process in accordance w1th any one
of claims 1 to 4 inclusive wherein the reduc-
tion is effected using an alkaline-earth-metal
hydride or an alkali-metal metal hydride. _

6) A process in accordance with claim 5,
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or an N-a ] derivative thereof in association -
. with an afion derived from an inorganic or

organic acid (other than an acid having a
degradative effect on said cation), and acid
addition salts of same.

12) Trisdehydro-emetine chloride hydro-
chloride.

13) Trisdehydro-emetine - diperchlorate.

14) N - acetyl - trisdehydro - emetine  per-
chlorate.
" - W. D. WHITAKER,
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For 'F. Hoffmann-La Roche & Co., hq
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racemic or optically active 2-dehydro-
isoemetine or N-acyl derivative of either and,
if desired, separating any racemates into their
enantiomers and, if desired, removing -any
acyl groups.

3) A variation of the process set forth in
claim 1 or claim 2 insofar as a 2-dchydro-
isoemetine is used as the. starting material,
which variation comprises the inclusion of the
further step of acylation between the oxida-
tion and reduction steps.

4) A process in accordance with claim 1,
claim 2 or claim 3, wherein the mercuric salt
used is mercuric acetate.

5) A process in accordance with any one
of claims 1 to 4 inclusive wherein the reduc-
tion is effected using an alkaline-earth-metal
hydride or an alkali-metal metal hydride.

6) A process in accordance with claim 5,
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or an N-g "1 derivative thereof in association
with an anion derived from an inorganic or
organic acid (other than an acid having a
degradative effect on said cation), and acid
addition salts of same.

12) Trisdehydro-emetine chloride hydro-
chloride, .
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14) N - acetyl - trisdehydro - emetine

chlorate.
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