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Absolute Configuration of Cy, Sulfur-Containing
Nuphar Alkaloids Determined by
Circular Dichroism!

Summary: The circular dichroism resulting from an
a-thioimmonium ion function was studied in 6-hydroxy-
thiobinupharidine,  6,6’-dihydroxythiobinupharidine,
and 6,6’-dihydroxythionuphlutine B to determine the
absolute stereochemistry of thiobinupharidine and
thionuphlutine B.

Sir:  We have recently reported in detail the evidence
for the relative stereochemistry of the Ci, sulfur-con-
taining alkaloids thiobinupharidine (1) and thionuphlu-
tine B (2).2  An appreciation of the influence of sulfur—
immonium ion interaction was instrumental in arriving
at these structures. Manifestations of the interaction
were (1) the demonstrated stereospecificity of the
deuteride reduction of the bishemiaminals 3 and 4 to 1
and 2, respectively, and (2) the appearance of the acid-
induced bands in the 290-300-nm region of the uv of 3
and 4 as well as the naturally occurring monohemi-
aminal 5 and the model compounds 6 and 7.
Measurement? in 959, ethanol of the CD of the im-
monium perchlorates derived from the hemiaminals
mentioned above provides data which allow the assign-
ment of the absolute configuration to these Csy alkaloids.
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Figure 1.—The circular dichroism of immonium perchlorates
derived from 7g-methylthiodeoxynupharidin-6e-ol (6) and 7o~
methylthiodeoxynupharidin-6g-ol (7).

Thus the pseudoenantiomeric pair of perchlorates 6 and
7 give, respectively, positive ([6]5s 22,000, ¢ 1.5 mg/10
ml) and negative ([8]55 — 14,000, ¢ 0.8 mg/5 ml) CD
bands as shown in Figure 1.  The relative configuration
of the C; sulfur atom in 6 and in the immonium ions de-
rived from 3 and 5 is the same. On the other hand, the
relative configuration of the sulfur atom in 7 and in the
immonium ion from 4 is the same but different from that
of 3, 8, and 6.2 Since 6 and 7 are derived from (—)-de-
oxynupharidine whose absolute configuration has been
established?? (1R,4S,78,108), the set of curves given
in Figure 1 can be used as comparison standards for
ascertaining the absolute stereochemistry of other a-
thioimmonium ions of the nuphar alkaloid series.
Significantly the immonium ion 8 also gives a positive
CD band ([6]2% 8800) but at a much lower wavelength,
a result consistent with the report that simple im-
monium ions absorb in the uv in the 220-230-nm region®
and our earlier observation that interaction of sulfur
with an immonium ion is necessary for the appearance
of the longer wavelength absorption in the 300-nm
region.?

As the curves of Figure 2 show, perchlorates derived
from bishemiaminal 3 and monchemiaminal 5 give
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Figure 2.—The circular dichroism of immonium perchlorates
derived from 6,6'-dihydroxythiobinupharidine (3) (—); 6,6'~di-
hydroxythionuphlutine B (4) (~ - -); 6-hydroxythiobinupharidine
(8) (===, in neutral IitOH), (-~ X -, in EtOH with added per-
chloric acid).

positive CD bands ([0]5s 13,000, ¢ 3.5 mg/5> ml and
[8]555 7800, ¢ 1.3 mg/1 ml, respectively), whereas the
perehlorate of bishemiaminal 4 gives a negative CD
band ([0]&% —3200, ¢ 1 mg/2 ml). Therefore, since
the relative configurations of carbons 1, 4, and 10 in the
Cyo alkaloids and in (—)-deoxynupharidine were demon-
strated to be the same but the configuration at C-7 to be
variable,? the absolute configurations of chiral centers
in the AB quinolizidine system of the Cyo alkaloids arc
now known and arc represented in the struetures given.
Reasonably the configurations of corresponding centers
in AB and A’B’ quinolizidine ring systems would be the
same judging from the near symmetrical (C2) incorpora-
tion of two deoxynupharidine moictics into the Cy
skeleton.  However, this latter proposal is being
checked experimentally by studics now in progress.

The appearance of positive CD bands at 275 nm for
the perchlorate of 4 and at 265 nm for the perchlorate
of 3 results from an A’B’ immonium ion. The CD
bands in the 230-240-nm region evident in the CD of
perchlorates of 4 and 5 possibly are duc to the presence
of a-cthoxyamines which arc in cquilibrium with im-
monium ions. These CD bands become more intense
in dilute solution but disappear altogether, with simul-
tancous enhancement of the immonium ion bands, when
several drops of perehlorie acid are added. This is
demonstrated in the case of 5 by the CD curve in Figure
9

These results demonstrate that the CD of immonium
ions holds considerable promisc as a simple method for
gaining stercochemical information. Since many im-
monium ions are naturally occurring in the form of
hemiaminals and are readily available by oxidation of
tertiary amines, the CD of immonium ions would appear
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to have special applicability to the study of alkaloid
structure.
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Reversible Deuteration of
2,6-Dimethoxy-1,4-benzoquinone in Alkali

Summary: Base catalyzes rapid replacement by deu-
terium of the ring protons in 2,6-dimethoxy-1,4-benzo-
quinone in D0, establishing that nucleophilic addition
of a hydroxyl ion to form an o-quinal structure is the
primary step in alkaline decomposition of the quinone.

Sir:  On treatment with alkali, quinones undergo rapid
decomposition and polymerization to yield dark pig-
ments of humus-like character.! Quinone percursors of
humins arise in nature as fungal metabolites? or as
products of biodegradation of plant lignins by fungal
phenol oxidases.® One of the quinones frequently en-
countered as a product of fungal or enzymatic degrada-
tion of lignin® or lignin model compounds®—* is 2,6-
dimethoxy-1,4-benzoquinone (1). This compound and
its conversion products are therefore considered to be
likely components of soil humus.

The rate of decomposition of unsubstituted p-benzo-
quinone in 0.1 N sodium hydroxide is so fast that special
flow methods had to be applied in efforts to study the
kinetics and course of the primary reaction.® However,
the dimethoxy-p-benzoquinone (1) is relatively stable in
alkali, where it undergoes unusual base-catalyzed ex-
change reactions which indicate that a nucleophilic
addition of a hydroxy! ion onto the quinone must be the
initial step in its alkaline decomposition.

The quinone 1 was prepared by nitric acid oxidation
of 2,6~-dimethoxyphenol® and purified by vacuum sub-
limation (mp 255°). Addition of alkali to a yellow
agueous solution of 1 [Ayex 289, 396 nm (e 14,500, 660) ]
produced a colorless solution with only a sing'e maxi-
mum at 249 nm (e 15,300). On immediate reacidifica-
tion, the original spectrum was regenerated and un-
changed 1 could be recovered almost quantitatively
from the solution by extraction with chloroform [Amax
(in CHCl;) 286, 376 nm (e 18,000, 600)].

A sample of 1 {pmr in CDCl, § 3.82 (s, 2,6-OCHy),
5.85 (s, 3,5-H)] was dissolved in alkaline D,O and the
solution acidified 1 min later with HCI in D;O. The
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