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Partly methylated I-curine (’bebeerine’”, chondrodendrine) can
easily be separated into one unmethylated and one methylated frac-
tion with a counter current procedure using four separatory funnels and
three volumes of ether and one volume of buffer pH 12.3. Moreover,
the dimethyl ether of l-curine can also be easily separated from the
fraction of monomethyl ethers at pH about 13.6, using four volumes of
buffer and one volume of ether. The I-curine dimethyl ether, which has
resisted all previous efforts to crystallize it, crystallized from diethyl
ether, m.p. 172°C. One of the monomethyl ethers crystallized from
benzene, m.p. 142°C, and could also be crystallized from diethyl ether
in two forms, m.p. 132°C and 137°C, but did not crystallize from
methanol. The other l-curine monomethyl ether crystallized from
methanol, m.p. 148°C, but did not crystallize from benzene. The
l-curine monomethyl ether m.p. 206 —208°C previously obtained in
small yield by Spath and Kuffner was not found, but a monomethyl
ether fraction remained after the separation of the monomethyl ethers
which had crystallized. The possibility of the natural occurrence of an
isomer of l-curine is suggested.

he isolation of the alkaloid now called curine was first reported by Wig-

gers 1. From roots of a plant referred to as Cissampelos pareira he obtained
an alkaloid which he called cissampelosine. Later he 2 isolated this substance
from radiz pareirae bravae which at that time was believed to originate from
Cissampelos pareira L. He shortened the name of the substance to pelosine.
A few years later Bodeker 2 also investigated this substance as well as another
alkaloid, bebeerine, which had recently been isolated from the bebeeru tree,
Nectandra rodioet Hook., now called Ocotea rodieis (Hook.) Mez. Bodeker con-
cluded that pelosine and bebeerine were different substances.

* Present address: Institutionen fér organisk kemi, Tekniska hogskolan, Stockholm 70, Sweden.
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Some time later Hanbury 45:67 came to the conclusion that radix pareirae
bravae did not originate from Cissampelos pareira L. but from Botryopsis platy-
phylla (this name, however, was never formally proposed for the plant ¢),
which is now called Chondrodendron platyphyllum (A. St. Hil.) Miers. Since
Fliickiger 7 &, had been informed early about Hanbury’s opinion, he made up
and investigated an alkaloid preparation from Chondrodendron platyphyllum
and also from a safely identified specimen of Cissampelos pareira, which he had
obtained from Hanbury, and found pelosine in both plants. His results so far
have been confirmed: pelosine, now called curine, was identified in Cissampelos
pareira L. a few years ago ®. Fliickiger did not find any difference between
pelosine and the bebeerine from Nectandra rodioe: Hook., and he agreed with
and earlier assumption that bebeerine also was identical with the so called
buxine from Buxus sempervirens L. Later, it has been denied 1% 1! and disprov-
ed 12715 that pelosine, bebeerine, and buxine are identical. However, the mistake
was introduced into Hager’s1® handbook *, where the preferred name is bebee-
rine; this substance had been sold in England for a long time as a remedy 2.
This seems to have influenced the commercial naming of certain alkaloid pre-
parations of various botanical origins and thus differing chemical compositions;
cf. Refs. 12 The mistake about the identity also apperas in Die Pflanzen-
stoffe by Husemann et al. 28, but there the oldest of the names for these alkaloids,
buxine, is preferred, as suggested by Fliickiger ?.

Scholtz #:25 investigated a commercial, crude alkaloid preparation called
bebeerinum purum, said to originate from Nectandra rodioei. He isolated an
alkaloid — now called l-curine — which he found crystallized so remarkably
easily from methanol that he even suggested % it be used as a reagent for metha-
nol. However, Dutcher % and Anet et al. 27 had difficulties in crystallizing this
alkaloid from methanol. Scholtz 2® obtained the same alkaloid from rediz
pareirae bravae and, finding support in Bodeker’s investigation 3 (which he
quoted misleadingly as if Bodeker had discovered the indentity of pelosine and
bebeerine instead of finding a difference) and in Fliickiger’s investigation 7 8,
he considered the identity of bebeerine and pelosine proved. Subsequently
Scholtz used the name bebeerine and not pelosine for the alkaloid from radiz
pareirae bravae. It now seems justifiable to doubt that the bebeertnum purum
he investigated really originated from Nectandra rodioei (cf. Ref.17), particu-
larly since he mentioned not Nectandra rodioei but radix pareirae bravae as its
source in later papers 20222630 and in quoting from his original investiga-
tion 2 of bebeerinum purum; in some papers 2 3 he even stated that Chondro-
dendron tomentosum Ruiz & Pavon was the source of the root. This statement
about which of the Chondrodendron species is the source of the root is supposed
to be the consequence of a misunderstanding 31,58, A survey of the species of
Chondrodendron and their geographical distribution has been given by Krukoff
and Moldenke ¢ and by de Mello Filho 32,

*”"Bebeerinum, Bebeerin, Bebirin, Pelosin, Beberia (der Englander), Buxin (C3H3NO#®
oder C,;,H,,NOg = 311) ein Alkaloid, welches in der Rinde von Buxus sempervirens Linn., in der
als Farbematerial benutzten Bibirinrinde, Bebeerurinde, Rinde von Nectandra Rodiaet Schom-
burgk, einem in Guyana heimischen Baume aus der Familie der Laurineen, in der Pareirawurzel
aufgefunden und als ein Ersatz des Chinins empfohlen wurde”. For the peculiar first chemical
formula here old atomic weights were used.
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Shortly before Scholtz’ first papers appeared about the alkaloid he called
d-bebeerine, Bohm 33-3 published his first results from an investigation of a
South American arrow poison, called tubo curare because it was available in
tubes of bamboo. Its botanical origin was unknown. Béhm found a substance
to which he gave the name I-curine. He crystallized it from benzene (m.p. 161°C)
and from methanol (m.p. 212°C). Although Bohm % and Scholtz % submitted
each a paper to the same journal within an interval of only slightly more than
8 months, it was 30 years later before it was found — by Spith, Leithe and
Ladek 3¢ — that Bohm’s curine and Scholtz’ ’bebeerine’’ were I- and d-forms,
respectively, of the same substance.

Scholtz obtained the I-form of curine in the beginning of his investigations,
but later 2237 he obtained the d-form. It appears from King’s 3 work that
this has to do with the origin of radix pareirae bravae: Chondrodendron platy-
phyllum (A. St. Hil.) Miers earlier, and C. microphyllum (Eichl.) Moldenke later.
A third species, C. tomentosum Ruiz & Pavon is used by Indians of the upper
Amazon for preparing curare 26:58

In 1933 Spith and Kuffner ® tried to prepare the two monomethyl ethers
of l-curine as part of a proof that its composition is CzeHz30gN, instead of
C,sH,yO;N as previously assumed 1% 38, Their efforts were only partly successful.
The following procedure was used. Curine was partly methylated with diazo-
methane. The reaction product was dissolved in a mixture of ether and water
containing potassium hydroxide; curine and its monomethyl ethers were
extracted from the ether phase with a strong water solution of potassium hydr-
oxide, whereas the dimethyl ether of /-curine remained in the ether phase. The
separation of l-curine and its two monomethyl ethers was not described in
detail, but it was mentioned that a tedious series of fractionated crystalliza-
tions from methanol and from diethyl ether was used, and that a procedure
starting with a series of fractionated extractions was also used. Two different
fractions of monophenol bases were finally obtained. One of them, in poor yield,
was crystalline; m.p. 206—208°C. This substance was not found in the present
investigation. The other was also crystalline, m.p. 1564—160°C, but it was con-
sidered to still be a mixture of the l-curine monomethyl ethers, possibly con-
taining [-curine.

The purpose of the present investigation was to elucidate the conditions for
preparing the two I-curine monomethyl ethers from partly methylated I-curine.
A similar work, in which the conditions for preparing the two d-chondrocurine
monomethyl ethers were studied, has recently been reported by the present
author . In each of these investigations the problem was divided into two
main parts. The first part concerns separating the partly methylated alkaloid
into three fractions according to the degree of methylation. The second part
of the problem concerns separating the group of monomethyl ethers into its
components.

THE USE OF ETHER AND BUFFER FOR THE SEPARATION OF PARTLY
METHYLATED [-CURINE INTO GROUPS OF ISOMERS

Diethyl ether and buffered water give immiscible solvent systems suitable
for the separation of partly O-methylated I-curine into three fractions: l-curine,
the group of monomethyl ethers of I-curine, and the dimethyl ether of I-curine.
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In these experiments, the buffer was made up of potassium phosphate, potas-
sium sulfite (to inhibit as much as possible the formation of coloured sub-
stances) and potassium hydroxide. Sodium salts were avoided because a glass
electrode was used in the measurements of pH. The partition coefficients for
l-curine and its monomethyl ethers were measured at various pH values in
those ranges which are of main interest in the separation procedure. The tech-
nique used was described in a previous paper 4° in this series. The results are
given in Fig. 1, where the logarithms of the partition coefficients are plotted
versus pH. For strongly alkaline buffer solutions the points for I-curine are close
to a straight line with the inclination —2, and the points for the monomethyl
ethers of I-curine are close to straight lines with the inclination —1, as can be
expected from the presence of 2 and 1 phenolic hydroxyl groups, respectively,
in these substances. The straight lines just mentioned are, of course, asymp-
totes.

It may be added here that the early problem 18 38 38 aghout the molecular
weight of curine, 4. e., whether C;gH,, O3N or CgH,,04N, is the correct formula,
could easily have been solved if the number of nitrogen atoms or phenolic
hydroxyl groups which can participate in acid-base reactions had been comput-
ed from measurements of the partition coefficients between ether and a series
of acid or alkaline buffers.

It was shown by Baker 4! that a counter current separation of two substan-
ces is most efficacious when the ratio of the volumes of the two immiscible
solvents equals the inverse value of the geometric mean between the partition
coefficients of the two substances. In Fig. 1, where logarithms of partition
coefficients for l-curine and its monomethyl ethers are given as curves, a line
drawn midway between two such curves represents the negative value of the
logarithm for the best ratio between the volumes of the two solvent phases.
Thus, for a separation of I-curine and that monomethyl ether of I-curine, whose
partition coefficient is nearer to that of l-curine, we can read from Fig. 1 that
the pH value at which equal volumes of buffer and ether give the best separa-
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Ftg. 1. The influence of pH on the partition coefficient K for l-curine (O) and its mono-

methyl ethers ( x and +) between diethyl ether and buffer. The dashed line gives the

optimum relationship between volume ratio and pH for separation of I-curine from the

one of its monomethyl ethers, whose partition coefficient is closest to that of l-curine, and

the dotted line gives the optimum relationship between volume ratio and pH for separa-
tion of the two monomethyl ethers of I-curine.
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tion (abscissa value zero) is about 11.95, and that, e. g., at pH 12.3 the ordinate
value is —0.5 and hence the logarithm for the optimum quotient obtained by
dividing the volume of the less polar (ether) phase by the volume of the more
polar (buffer) phase is + 0.5, 7. e., 3 volumes of ether for 1 volume of buffer.
We can also see from Fig. 1 that if we start the separation at pH about 12.3
with 3 volumes of ether and 1 volume of buffer, the difference in abscissa value
for the line from which we read the best separation conditions and the line
giving the value of the logarithm of the partition coefficient for I-curine is
about 1.2 in the logarithmic scale. Hence, at pH 12.3 [-curine distributes itself
in such a way that there will be about 16 times as much l-curine in the water
phase as in the ether phase. Similarly, one of the monomethyl ethers distributes
itself in such a way that there will be about 16 times as much of this substance
present in the ether phase as in the water phase. A still larger fraction of the
other monomethyl ether and of the dimethyl ether of I-curine will be present
in the ether phase. The distribution coefficient of I-curine dimethyl ether was
not measured, but it seems possible to assume safely from Fig. 1 that it is not
below 1.5.

Distribution between the two solvent phases in one funnel thus gives a fair
separation. The result can easily be greatly improved by adding a few, say two
or three more separatory funnels for a counter current separation as previously
described 4% 42,

Suitable conditions for an efficacious separation of I-curine dimethyl ether
from the monomethyl ethers can also be read from Fig. 1. As previously men-
tioned, the value of the partition coefficient for the dimethyl ether of l-curine
is probably not less than 1.5; it is more likely larger than 2. Results from several
separations have not been contradictory to this. The buffer solution should have
as high a pH value as conveniently possible, because the partition coefficient
for that [-curine monomethyl ether which has the higher partition coefficient
decreases with increased pH and is as large as 1 at pH 13.5. It is not too in-
convenient to use a solution with pH about 13.6. If the volume of the buffer
phase is 4 times as large as that of the ether phase, the monomethyl ether with
higher partition ratio distributes itself in such a way that 5 times as much will
be present in the water phase as in the ether phase. The other monomethyl
ether distributes itself in such a way that about 15 times as much will be pre-
sent in the water phase as in the ether phase, and the I-curine dimethyl ether
can reasonably be expected to distribute itself in such a way that at least
10 times more will be present in the ether phase than in the water phase. This
implies that in a so called ’diamond separation’ or ’completion of squares’
separation 42 with four separatory funnels the recovery of the I-curine dimethyl
ether in the ether phase can theoretically be expected to be better than 99.8 9.
In the water phase the recovery of the monomethyl ether with lower partition
ratio can be expected to be still better, whereas the recovery of the mono-
methyl ether with higher partition ratio can be expected to be about 98 %,.

The various fractions are conveniently recovered as described in a previous
paper %: the pH value of buffer solutions is adjusted to about 8.5, and the
precipitate thereby formed ectracted with ether, whereby impurities remain
undissolved. Ether solutions are extracted with dilute hydrochloric acid. The
substance is precipitated from this water solution by adjusting the pH to
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about 8.5, the precipitate is filtered off, washed with distilled water, the pH
of which is adjusted to about 8.5, and dried ¢n vacuo. It is possible to purify the
preparation so obtained still more by extracting it with diethyl ether in a
Soxhlet apparatus and evaporating the ether 2 .,

THE USE OF ETHER AND BUFFER FOR COUNTER CURRENT SEPARATION
OF [-CURINE MONOMETHYL ETHERS

In Fig. 1 two lines are drawn which show how the partition coefficients of
the two [-curine monomethyl ethers between diethyl ether and buffer are
influenced by pH. Halfway between these lines a dotted line is drawn which
indicates how the optimum ratio between the two phases during a separation
depends on pH. As previously discussed 2 in the similar problem of separating
the two d-chondrocurine monomethyl ethers, a fair counter current separation
is obviously possible even with a small number of transfers, but a difficulty is
that the pH value of the buffer phase must be kept very close to its optimum
value. Experiments on the separation of the monomethyl ethers of l-curine by
a counter current method were discontinued when a convenient way to separate
these substances by crystallization was found.

THE USE OF A FLEXIBLE FOUR COMPONENT SYSTEM

The partition coefficients for I-curine and its methyl ethers were also deter-
mined for various compositions of the four component solvent system previ-
ously 3 used in the chondrocurine series.
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Fig. 2. The influence of the ratio of the volumes of benzene and heptane on the partition

coefficient K for l-curine (O), and its monomethyl ethers ( X and ) between two solvent

phases consisting of benzene and heptane in equilibrium with a mixture of equal volumes
of methanol and water containing buffering salts (pH about 8).
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Fig. 3. The influence of pH on the partition coefficient K for I-curine (O) and its mono-

methyl ethers (X and +) between two solvent phases consisting of a mixture of benzene

(1/3) and heptane (2/3) in equilibrium with a mixture of equal volumes of methanol and
water containing buffer salts (volume ratios 2:4:3).
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This solvent system consists of benzene, heptane, methanol, and water, and
has proved valuable especially for checking the identity and purity of the
alkaloids and the alkaloid derivatives considered here. As part of the procedure
for working out separation methods, partition coefficients for I-curine and its
monomethyl ethers were determined for various compositions of the four com-
ponent system. The results are given in Figs. 2 and 3. Some preparations
used for these measurements were not crystallized. The experiments and the
computations were done as described in a previous paper 40,

It can be seen from Fig. 3 that the influence of pH on the value of the
partition coefficient for the two I-curine monomethyl ethers is rather small in
the four component solvent system as compared to the influence of pH in
the case of ether and buffer, whereas the quotient between the partition coeffi-
cients has about the same order of magnitude for both solvent systems. For
distinguishing between the two [-curine monomethyl ethers by determining the
partition coefficients it is therefore more convenient to use the four component
solvent system than ether and buffer.

Thus, a solvent system consisting of 2 volumes of benzene, 4 volumes of
heptane, 3 volumes of buffer pH 8.0 containing sodium carbonate and potas-
sium metabisulfite, and 3 volumes of methanol was usually used for this pur-
pose. The monomethyl ether of l-curine which crystallized from benzene or
ether had a partition ratio about 9, and the monomethyl ether which crystalli-
zed from methanol had a partition ratio slightly less than 3. The partition ratio
was calculated as the concentration in the less polar phase (mainly benzene and
heptane) divided by the concentration in the more polar phase (mainly metha-
nol and water).

However, upon comparison of /-curine and the monomethyl ether of I-curine
with the partition coefficient most close to that of l-curine, it is evident from
Figs. 1—3 that in the pH range in which a separation can be carried out con-
veniently the difference between the logarithms of the partition coefficients
is roughly about 10 times larger for ether and buffer than for the four compo-
nent solvent system. Furthermore, the solubility of l-curine and its mono-
methyl ethers is greater in ether and buffer than in the four component solvent
system. Hence, the solvent system ether and buffer is better than the four
component solvent system for separating l-curine from its monomethyl ethers.

CRYSTALLIZATION OF THE METHYL ETHERS OF [-CURINE

The crystallization of bisbenzyltetrahydroisoquinoline alkaloids is greatly
influenced by impurities, and purification in the form of ether extraction 2 % 36
is highly advisable. Chloroform, however, has the disadvantage of easily dissolv-
ing many of the impurities usually appearing along with these alkaloids.

The l-curine dimethyl ether has previously been prepared by several scien-
tists 11> 34, 36, 38, 43, 44 byt they all failed to obtain it in crystalline form. Simi-
larly, l-curine diethyl ether seems to have been obtained only as an amorphous
substance 3 4, However, during the counter current separation of a large
sample of partly methylated [-curine, according to a slightly modified 3% 4 pro-
cedure of O’Keeffe et al. 47, I-curine dimethyl ether started to crystallize after
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a few days from the ether phase in the separatory funnel, from which this
substance was then recovered.

As described previously in this paper, a preparation consisting of a mixture
of the two l-curine monomethyl ethers, but almost completely free from I-curine
and from the dimethyl ether of I-curine, can easily be obtained from partly
methylated [-curine by two counter current separations, using ether and buffer.
One of the components of this monomethyl ether preparation crystallized
easily from methanol, but never crystallized from benzene, and it was, as al-
ready mentioned, identified as the component with the lower partition coeffici
ent. The other component crystallized from benzene and from diethyl ether but
never crystallized from methanol, and it was identified as the component with
the higher partition coefficient. It was actually first crystallized in benzene
from a preparation obtained by counter current fractionation (with the four
component solvent system) of the I-curine monomethyl ethers. Crystals
usually appeared over night if the mixture was dissolved in either methanol
or benzene. During one counter current separation crystals appeared in the
ether phase containing /-curine monomethyl ethers. Once crystals were obtain-
ed, they were used for seeding in subsequent preparations.

On one occasion 90 g of partly methylated [-curine was worked up as de-
scribed. Thereby all available I-curine preparations of varying origin and purity
were taken. In this case, there appeared as a result of the separation of the
monomethyl ether fraction 13 g of the component which crystallized from
benzene, and which has the partition ratio 9 in the normally used four compo-
nent solvent system, and 10 g of the component which crystallizes from metha-
nol and has the partition ratio 3. In addition to this, after the procedure of
crystallizing from benzene and from methanol had been run through twice,
0.5 g was obtained of a substance which crystallized from benzene and had the
partition ratio 3, and 8 g were recovered of an amorphous residue with the
partition ratio 3.

In this case the appearance of three different main components in the
monomethyl ether fraction, surprising as it is at first, is, however, what may
be expected if an isomer of /-curine occasionally occurs in commercial curare
material. A similar situation has been described by Dutcher 4 4% in the case of
tubocurarine and chondrocurarine, 4. e., two isomers which, in the normal pro-
cedure for preparing tubocurarine, appeared together in the crystallized prepa-
ration of tubocurarine. Whereas the distribution of phenolic hydroxyl- and
methoxyl groups is the same in tubocurarine and in I-curine, no isomer of
l-curine corresponding to chondrocurarine has yet been reported.

The I-curine monomethyl ether with m.p. 206—208°C which Spdth and
Kuffner 38 obtained only in small amounts, was not found in the present in-
vestigation, as already mentioned. It cannot be excluded, however, that this
substance occurs in the amorphous rest, m.p. 148°C, which once was obtained
after two main components of the Il-curine monomethyl ether fraction had
been separated by crystallization. It may be mentioned here that Spéath and
Kuffner used a preparation of l-curine with the m.p. 221—221.5°C, whereas all
others have found the m.p. to be about 213°C. Although Spéith and Kuffner
started with 6 g of curine, they obtained so little of the monomethyl ether
with m.p. 206—208°C that only about 3 mg were taken for methoxyl analysis
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instead of the usual about 100 mg. This may illustrate the difficulties they
encountered in the separation.

Spiath and Kuffner’s other crystallized I-curine monomethyl ether, which
crystallized from ether and from methanol, m.p. 154—160°C, and which they
considered to still be a mixture, may have mainly consisted of the same
l-curine monomethyl ether as that obtained in this investigation as a substance
crystallizaing from methanol, m.p. 148°C, but which was net in this investiga-
tion obtained in crystalline form from ether. This may possibly be a case of
polymorphism. The differences in m.p. for these compounds are about the
same as the differences in m.p. found for curine by Spéth et al. (221—221.5°C),
and by others (212—214°C), respectively.

EXPERIMENTAL

Curine. The l-curine used in these experiments was prepared from several lots of
curare raw material, originating from Peru, by a method similar to those published in
earlier investigations. The melting point of preparations recrystallized from methanol,
213—214°C, agreed well with the values obtained by Bohm %,3% (212°C), by
Scholtz 20 2, 2, 28, 20 (214°C), by King 31, 5, 81, 52 (215, 213, and 212°C), by Wieland et al. 5
(212°C), by Brazil et al. 54 (213 —214°C), by Anet et al. ¥ (213 —214°C), and by Bhattachari
et al.® (214°C) but did not agree as well with the value obtained by Spith et al. % 3
(221 —221.5°C). Kupchan et al. % recently for a preparation got m.p. 217 —219°C,

pH measurements. The pH. values refer to the standard buffer pH = 6.885 % and are
uncorrected. Sodium salts were avoided in strongly alkaline solutions.

Crystallization tubes. The crystallizations were usually carried out in 5 ml partly conical
centrifuge tubes, the tip of the bottom of which had been drawn out to a narrow but not
capillary tube about 1 cm long, and sealed. The centrifuge tube, thus transformed into &
crystallization tube, was placed in & larger centrifuge tube with a somewhat constricted,
ground neck, on the top of which was placed & gasket, cut from a rubber tube of the proper
size. The rim of the crystallization tube was just large enough to fit well on the top of the
gasket. After the crystallization was finished, the narrow tube in the bottom of the crystal-
lization tube was clipped, and the mother liquor was centrifuged off into the larger
centrifuge tube.

Procedure for obtaining crystals from the mixture of monomethyl ethers of curine. One
gram of the mixture was dissolved in a conical flask in 5§ ml of almost boiling benzene, and
insoluble impurities were allowed to settle on the bottom of the flask. The solution was
filtered hot through cotton into a crystallization tube. On the following day some wart-
shaped crystals of one of the monomethyl ethers had formed. They were recovered and
used for seeding in the subsequent separation. — One gram of the mixture of l-curine
monomethyl ethers was dissolved in 3 ml of almost boiling methanol in a conical flask.
Ondthe following day crystals could be recovered. They were subsequently used for
seeding.

Procedure for separating the components of the mixture of monomethyl ethers of curine.
A solution of the mixed [-curine monomethyl ethers in almost boiling benzene was prepa-
red, containing 3 ml of benzene for every gram of solute. The solution was filtered hot
through cotton into 5 ml crystallization tubes, and they were immediately seeded with
several drops of a benzene suspension of crystals obtained by crushing in a mortar the
crystals previously obtained, together with benzene. At least 1 mg of crystals per ml solu-
tion should be used. After the crystallization was finished, the narrow tube in the bottom
of the crystallization tube was clipped, and the mother liquor was centrifuged off into the
larger centrifuge tube. The mother liquor was poured into a Petri dish and frozen and
then allowed to evaporate, frozen, in a refrigerator at about 4°C. The substance remaining
was dissolved in almost boiling methanol, about 3 ml for every gram of solute. The solu-
tion was poured into crystallization tubes and immediately seeded with a few drops of &
suspension obtained by crushing the proper crystals together with methanol in & mortar.
At least 1 mg of crystals should be used for every ml of solution. After the crystallization
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was finished, the crystals and the mother liquor were recovered as described. The mother
liquor was poured into a dish, and benzene was added. The solution was partly evaporated
and then freeze-dried as described. It was found advantageous to purify the substance
remaining after this freeze-drying by extracting it with diethyl ether in a Soxhlet appa-
ratus before it was further worked up. More crystalline substance could be recovered by
repeating the procedure with the remainder.

The dimethyl ether of 1-curine. This substance crystallized from diethyl ether, m.p.
172°C. It did not change weight on drying n vacuo at 65°C. (Found: C 72.6; H. 6.8; N 4.6;
CH,;0 20.5. Cale. for Cy3H,,O¢N, : C 72.0; H. 6.7; N 4.4; CH,0 19.5).

The monomethyl ether of 1-curine with higher partition ratio. 2.0 g of the crude crystallized
compound (crystallized in benzene from the mixture of the two l-curine monomethyl
ethers) were dissolved in 17 ml of boiling benzene. The solution was filtered through
cotton into crystallization tubes and seeded. 0.7 g was recovered as recrystallized sub-
stance, m.p. 142°C; 1.1 g were recovered from the mother liquor. —1.6 g of the crude
crystallized compound were dissolved in dilute hydrochloric acid and thereafter the pH
was adjusted to 8.5. The mixture was extracted with about 60 ml of diethyl ether, and the
ether phase separated and filtered through cotton. After about 15 min the substance
started to crystallize without seeding, both on the glass walls of the container and in the
solution. The yield of crystals was 0.4 g, m.p. 132°C; 1.0 g of the substance was recovered
from the mother liquor. —6.9 g of the crude crystallized compound were extracted in a
Soxhlet apparatus with about 50 ml of diethyl ether. The weight of the undissolved
remainder was 0.3 g. Soon after the extraction was begun, small compact separate crystals
started to form on the glass wall of the flask. The yield of crystals was 6.0 g, m.p. 137°C,
and 0.7 g were recovered from the mother liquor. — Analysis of the substance crystallized
from benzene: C 74.7; H 6.8; N 4.3; CH,0 14.3; the substance recrystallized from
wet other: C 72.4; H 6.9; N 4.5; CH,0 17.8; an the substance recrystallized from boiling
ether: C 73.0; H 6.6; N 4.6; CH,0 16.1. Calc. for CyH,ON,-CiHy: C 75.2; H 6.8;
N 4.1; CH,0 13.6; calc. for Cy,H,ON,: C 73.0; H 6.6; N 4.6; CH,O 15.3.

The monomethyl ether of 1-curine with lower partition ratio. 2.0 g of the crude crystallized
substance (crystallized in methanol from the residue obtained after one of the l-curine
monomethyl ethers had been crystallized from a benzene solution) were dissolved in 19 ml
of boiling methanol. The solution was poured into crystallization tubes and seeded. Yield
of crystals 1.7 g, m.p. 148°C. Recovered from the mother liquor 0.4 g. (Found: C 72.8;
H 6.5: N 4.6; CH,0 15.3. Calc. for C3Hy,OeN,: C 73.0; H 6.6; N 4.6; CH,O 15.3.)
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