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Hawkins 1 has recently presented the
first definite example of Cotton effects
in d-d-transitions of metal complexes
induced by a chelate group containing an
asymmetric carbon atom outside the
metalchelate ring atoms. The ligand used
was (—)-N,N’-bis(1-(chloromethyl)pro-
pyl)ethylenediamine which forms optically
active copper(II) complexes of unknown
structure. The effect was very small.

In this paper it is shown that nickel(II)
complexes of optically active thiosemi-
carbazides (prepared from optically active
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amines) of the general type I or II may
exhibit circular dichroism.

R is a carbon radical containing an
asymmetric carbon atom. The structure of
such complexes is well known %* and
the Cotton effects observed are appreci-
able. Therefore, a study of the circular
dichroism of these complexes has con-
siderable stereochemical interest.

The absorption and circular dichroism
spectra have been measured in ethanolic
solutions of the ionic complexes, I (as
chlorides). Due to their low solubility,
the inner complexes II could not be
studied quantitatively, and the following
discussion therefore only refers to the ionic
type of complexes.

The results given in Table 1 show that
the complexes  containing the bulky
3(R)-menthyl- and (S)-x-methylbenzyl
groups have higher circular dichroism
intensities than those containing the
(R)-sec-butyl group. Further, the intensity
of the circular dichroism is higher for the
2-methyl substituted thiosemicarbazide
complexes. The sign of the observed
circular dichroism in the d-d-transitions
is positive for the complexes derived from
thiosemicarbazides of R configuration and
negative for those of S configuration.

It has been found that only when the
a-carbon in the R group is asymmetric
a Cotton effect is observed. Thus, no
circular dichroism was observed when the
radical in the 4-position was (S)-(2-
methyl)butyl.

According to the present theories of
optical activity in metal complexes, a
necessary condition for the chromophore
to exhibit optical activity is that the two
chelate rings in the complex have the same
out-of-plane conformation. The asym-
metric carbon atoms may exert, through
the N* atoms, a continuous asymmetric
transformation on the chelate rings by
forcing them to occupy such out-of-plane
conformations. The N* atom will also
become asymmetric (although this is not
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Table 1*
Dichrogram Absorption spectrum
Nickel complex of:
Amax Aegax X 1072 Amax e
R1-NH-CS-NH-NH, 435 —26.5
570 —8.5 435 49.3
R!-NH-CS-N(CH;)-NH, 423 —120
565 —32 428 128
R*.NH-CS-N(CH;)-NHCH, 440 —16 440 47
R*.NH-CS-NH-NH, 440 84
500 10.0 480 79
R3-NH-CS-N(CH,;)-NH, 490 25
555 ! 23 { 438 130
R4NH-CS-NH-NH, 440 —2.5
575 —2.5 440 32.1
R4-NH-CS-N(CH,)-NH, 425 —7.5
560 —37.6 431 107

* No circular dichroism was observed with the thiosemicarbazides R!-NH-CS-NH-N(CH,),
and R!.NH-CS8-NH-NHC.H;, which do not form nickel complexes of type I, and with
R3-NH-CS-NH-NH,; and R3-NH-CS-N(CH,)-NH,, in which the «-carbon in the R group is not

asymmetric.

considered essential). It is thought that
amine radicals having bulky groups around
the nearest asymmetric carbon atom might
produce equilibria favouring one of the
configurations of the chelate rings more
than the other. According to the general
rules for asymmetric synthesis the con-
formation of the chelate ring, and thus the
sign of the circular dichroism, will be
correlated with the configuration of the
asymmetric carbon atom.%® However,
the observed circular dichroism magnitudes
are surprisingly large to be explained by
the effect of an asymmetric transformation
over several atoms and thus suggests
a more effective interaction between the
asymmetric carbon atom and the metal
chelate ring than the normal dispersion
forces. A probable explanation seems to
be that the conformation of the chelate
ring is stabilised by hydrogen bonds
from N? and N* to a common solvent
molecule.

If the stability of the configuration of
the chelate ring is determined by the
Yagymmetric bulkyness’’ of the amine it is
expected that the sign of the circular
dichroism of the corresponding nickel(II)
thiosemicarbazide complexes generally will
reflect the absolute configuration of the
amine.

Experimental. Circular dichroism measure-
ments were performed with a Roussel-Jouan
Dichrograph. The absorption spectra were
measured with a Cary Model 14 recording
spectrophotometer, and the optical rotations
with a Perkin-Elmer polarimeter 149.

The optically active amines were prepared
as described in the literature.®~!! It proved
necessary to work with amines of high optical
purity. Thus, 4-sec-butylthiosemicarbazide pre-
pared from (- )-sec-butylamine with an optical
purity of 28 9, became almost inactive on
recrystallisation because the racemic com-
pound had the lowest solubility.
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The optically active amines were trans-
formed into optically active isothiocyanates
as described in the literature ®1!2,)3 except that
(R)-menthylisothiocyanate was prepared by
the thiophosgen method.

The thiosemicarbazides were prepared as
described by Jensen et al.l* for the racemic
thiosemicarbazides from the optically active
isothiocyanates and hydrazine or substituted
hydrazines. With the exception of (S)-4-a-
methylbenzylthiosemicarbazide ((S)-4-a-phen-
ethylthiosemicarbazide) which has been de-
scribed by Ohlsson 13 all the optically active
thiosemicarbazides are new. For analyses,
etc., see Table 2.

The thiosemicarbazide complexes were pre-
pared from nickel(II) chloride and the thio-
semicarbazides in alcoholic solution as de-
scribed by Jensen and Rancke Madsen.?
Usually the complexes were not isolated but
the alcoholic solutions were used directly for
the measurements (see Table 1).
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Studies on the Determination of
Isothiocyanates and Vinyl-Oxazo-
lidinethione in Seeds of Rape and
Turnip Rape
L.-A. APPELQVIST and E. JOSEFSSON

Chemical Department, Swedish Seed
Association, Svalov, Sweden

As the amount of thioglucosides in seed
meals from rape and turnip rape limits
their use as animal feed, investigations
into the varietal differences in content
of the split products from the thiogluco-
sides were initiated.1? It was found,
however, that the analytical methods of
Wetter %* were not wholly satisfactory,
with regard to the precision obtainable.
Furthermore a less tedious method was
regarded as essential.

The following steps of the procedure
of Wetter have been studied and changed,
viz: the pH of the myrosinase reaction, the
separation of isothiocyanates (I) from
oxazolidinethiones (II), and the determina-
tion of I. Also pretreatments of the seed
and the defatted seed meal are included
in our method. According to Schwimmer *
the pH-optimum of the myrosinase reaction
is 6—17. Wetter,® however, reported the
optimum conditions for release of I from
rapeseed meal to be at pH 4. This dis-
crepancy prompted us to look for some
destructive agents in crude rapeseed meal.

Van Etten et al.® found higher IT content
in Crambe Abyssinica seed meal, when
hot water extracts of thioglucosides were
incubated at pH 7, than at pH 4 as in
Wetter’s method. They estimate, however,
volatile I after release at pH 4. As I at
pPH > 5 reacts with proteins (see, e.g.,
Edman? and Goksoyr®), an apparent
pH-optimum of 4 for the I release, as
reported by Wetter, is easily explained.

André® avoided the loss of I in
unbuffered reaction systems by treating
the meal with hot water, cooling the slurry
and adding a myrosinase preparation.

Attempts to extract the thioglucosides
by successive hot water aliquots as in the
procedure of van Etten et al.® were found
to give higher IT values than when the
slurry was incubated at pH 4. This is
partly due to the slow cyclization of
the 2-hydroxy-3-butenylisothiocyanate to
vinyloxazolidinethione at acid pH. As the
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