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STEREOCHEMISTRY OF CYANOMACLURIN?
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We assigned structure (I) to cyanomaclurin (1) on the
basis of NMR data and the inertness of the non-phenolic
hydroxyl function towards chromic acid oxidation and cataly-
tic hydrogenation. The relative stereochemistry was also
deduced from the following considerations. The three protons

of the heterocyclic rings showed separate absorptions at

4.61, 4.88 and 5.67 in the spectrumb of its trimethyl
ether (2). 1t was suggested that the signals at 4.61
and 4.88 might be assigned to protons Ha and Hc res-
pectively, since Hc is adjacent to the phloroglucinol ring.

The former signal is broad, and the latter quite narrow.
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Clark-Lewis and Jackman (3) have shown that for flavan-3,4-
dlols J3,4(ax-eq) is about 6.6 cps, while J3’4(eq-eq) is
nearly zero. On the basis of the assignments for H, and E,
it was concluded that Hy is trans to Hy and H, in ring C.

In ring D, which is also part of a flavan-3,4-diol system,
protons Hb and Ha’ which are at the 3~ and 4-positions,
would therefore be in axial-equatorial relationship and the
coupling between them woulcd be large. Although the actual
coupling constant could not be determined from the published
spectrum of cyanomaclurin or its trimethyl ether, the fact
that the signal for Ha was broader than that for Hc appeared
to be consistent with this stereochemical assignment. Since
in cyanomaclurin we have a fusion of two flavan-3,4-diol
systems, the molecule is somewhat strained and the dihedTal
angles between the proton pairs cannot be quite the same as
in ordinary flavan-3,4-diols. However, the ineguality,

J3,4(ax-eq) > J3’4(eq-eq), should still hold.

We wish now to point out that, in making these assign-
ments for Ha and Hc’ the paramagnetic shift often shown by

benzylic protons on the introduction of ortho oxygen substi-

tuents waé overlooked and that these assignments have to be
reversed, necessitating in turn an inversion of the configu-
ration suggested for position 3. 1In agreement with the
assumptioh made earlier, that protons benzylic to a phloro-
glucinol ring absorb at higher field than those benzylic to
a resorcinol ring as in (I), it is seen that the methyl
signal of C-methylphloroglucinol trimethyl ether is at 8.04,
0.14 ppm upfield from that of 2,4-dimethoxytcluene.
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similar shift is seen for the corresponding hydroxy com-
pounds in formic acid solution. However, the C, proton of
4~hydroxy-5,7~dimethoxy-2,2~dimethylchroman absorbs at 5.20,
0.25 ppm downfield from the corresponding absorption of
4-hydroxy-7-methoxy-2,2-dimethylchroman. The CH absorptions
of the isopropyl groups of p-cymene (4), thymol (4), and

its methyl ether occur at 7.17, 6.85 and 6.74 and form ano-
ther set illustrating the reverse order which is clearly the

effect of the ortho oxygen substituent. The paramagnetic

shift is apparently dependent on conformation. The chromans
examined are conformationally mobile and the observed absor-
ption positions for their benzylic protons are presumably
averages of those characteristic of the quasi-axial and
quasi-equatorial enviromments. Since these compounds are
closer than the methyl substituted compounds to cyanomaclu-
rin as model systems for comparison, it is clear that the
assignments previously made for Ha and Hc have to be rever-
sed. The signals at 4.61 and 4.88 in the spectrum of the
methyl ether thus represent Hc and Ha respectively.

I a; R=H

Ve
OH Il b; R=mOMe

I B on
These assignments have been confirmed by the synthesis
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of two cyanomaclurin analogues (IIIa and IIIb) containing
methoxyl groups in the 7- and 5,7-positions respectively

of one chroman ring. 2'-Hydroxy-7-methoxyflavanone

(m.p. 200°), prepared by the cyclization of 2,2'-dihydroxy-
4 -methoxychalcone (5), gave on reduction with sodium boro-
hydride a mixture of epimeric flavan-4~-ols (1lA as the
major product and 11B), which were separated into the com-
ponents (m.pe. 164° and 151° respectively) by fractional
crystallisation. By treatment with acid both epimers were
cyclised to the same neutral non-hydroxylic compound (IIIa;
mepe 105-106°), whose NMR spectrum showed it to be an
analogue of (I). The benzylic protons of (11la) appear
together as a triplet at 4.81 and the methylene protons
(Hb) at 7.87. The second analogue (I1IIb; m.p. 118°) with
an additional methoxyl at the S-position was prepared from
2'-hydréxy-s,7-dimethoxyf1avanone (5) by a similar proced-
ure, and its spectrum showed absorptions at 4.45 and 4.80
for the benzylic protons, illustrating the deshielding
effect of the 5-0Me group on the Hc-proton.

The revised assignments for Ha and Hc makg J larger

be
than Jap a0d Tequire Hy to be g¢ig to H and H, i% ring C.
From spin decoupling experiments on cyanomaclurin Jab and
ch have been estimated to be 2.5 and 3.5 cps respectively.
The relative magnitudes assumed for Jab and ch are thus
confirmed. A Dreiding model of cyanomaclurin shows that
the dihedral angles made by H, and H, with Hy are about 75°

and 45° respectively.



No. 44 5361

Acknowledgment. - We are grateful to Dr. A. Melera of

Varian &G, Zurich, for the spin decoupling experiments.

REFLRENCES

(1) P. Madhavan Nair and K. Venkataraman, Tetrahedron
Letters 317 (1963).

(2) G. Chakravarty and T Re Seshadri, Tetrahedrop
Letters 787 (1962).

(3) J. W. élark-Lewis and L. M. Jackman, Proc. Chem. Soc.
165 (1961) .

(4) NMR Spectra Catalog, Varian Associates (1962-63) .

(5) T. H. Simpson and W. B. Whalley, J. Chem. Soc.
166 (19865) .



