Phytochemistry, 1980, Vol. 19, pp. 485-486. © Pergamon Press Ltd. Printed in England.

0031-9422/80/0301-0485 $02.00/0

THE R, S NOMENCLATURE OF PTEROCARPAN STEREOCHEMISTRY

CareL A. X. G. F. SicHerer* and ANNEMARIE SICHERER-ROETMANT
* Laboratory of Phytopathology and 1 Laboratory of Organic Chemistry, Agricultural University, Wageningen,
The Netherlands

(Revised received 14 May 1979)

Key Word Index—R, S nomenclature; isoflavonoids; pterocarpans; glyceollin; inermin; pisatin.

The majority of known natural pterocarpans have
negative [a]p values and are considered to have the
same absolute stereochemistry [1-4], which is consis-
tent with results from ORD curves [S, 6]. Formula 1
shows the absolute configuration established for these
compounds [2, 3] which is currently indicated as 6aR,
11aR. According to the R, S system [7], this designa-
tion is correct only if both C-6a and C-11a as well as
C-6 bear only hydrogen atoms: the presence of a
substituent on any one of these carbon atoms can
cause a change in priorities [7, 8], often resulting in a
change of R to S or vice versa. Especially if the
substituent of lowest priority (here, hydrogen) is re-
placed by a substituent of highest priority (here, a
hydroxyl group) the R, S designation is reversed.

(—)-pterocarpan
1la R=H; 6aR, 11aR
1b R=OH; 6a§, 11aS

Consequently, the configuration of (—)-6a-hydroxy-
pterocarpans (1b) such as glyceollin [6], should be
indicated as 6aS, 11aS. Similarly, if the configuration
assigned to the few known (+)-6a-hydroxyptero-
carpans, such as pisatin [9], prove to be correct, it
should be designated 6aR, 11aR. Thus the R, S
nomenclature has been often applied incorrectly for
6a-hydroxypterocarpans (e.g. refs. [2-4, 6, 10]).

(+)-pterocarpan
2a R=H; 6a$, 11a$
2b R=OH; 6aR, 11aR

The necessity of designating the absolute configura-
tion correctly is demonstrated in the biogenetically
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interesting case of 6a-hydroxyinermin, which is pro-
duced in both fungus-infected red clover [11] and peas
{12,13] from inermin and pisatin, respectively. Since
inermin ((—)-6aH-pterocarpan, 1a) and pisatin ((+)-
6aOH-pterocarpan, 2b) are considered to have oppo-
site absolute configurations (though both should be
indicated as 6aR, 11aR), their respective metabolites
might be enantiomers. If so, the first metabolite should
be indicated as 6aS, 11a8S and the other as 6aR, 11aR.

The case of 6a-hydroxyinermin also serves to illus-
trate that chemically similar series and biogenetic
families are not necessarily correlated in R, S nomen-
clature, as pointed out by Cahn [14], because any
alteration in structure or substitution, particularly on
or near the chiral centre(s) may change the R,S desig-
nation [8]. As a result the proper use of the R, S
nomenclature can cause confusion in naming iso-
flavonoids. In discussing the family relationships of the
isoflavonoids, one might adopt an «, 8 type nomencla-
ture [15], analogous to that long used in steroid
chemistry [8]. However, this system must be coupled
to an international agreement on the convention for
drawing pterocarpan formulae (preferably with the
A-ring top-left). For the moment, however, we sup-
port the R, S system, because if correctly used, it
provides the only unambiguous description of the ab-
solute configuration of the specific compound consi-
dered. Nevertheless, it is important that it is properly
used and its vagaries understood.

Acknowledgements—The authors are indebted to Dr. A.
Fuchs, Laboratory of Phytopathology, and Dr. Ae. de Groot,
Laboratory of Organic Chemistry, for advice in preparing the
manuscript.

REFERENCES

1. 1t6, S., Fujise, J. and Mori, A. (1965) J. Chem. Soc.
Chem. Commun. 595.

2. Wong, E. (1970} Fortschr. Chem. Org. Naturst. 28, 1
(and refs. cited therein).

3. Gross, D. (1977) Fortschr. Chem. Org. Naturst. 34, 187
(and refs. cited therein).

4. Grisebach, H. and Ebel, J. (1978) Angew. Chem. Int. Ed.
Engl. 17, 635.

5. Pelter, A. and Amenechi, P. 1. (1969) J. Chem. Soc. C
887.

6. Lyne, R. L., Mulheirn, L. J. and Leworthy, D. P. (1976)

485



486

J. Chem. Soc. Chem. Commun. 497.

7. Cahn, R. S, Ingold, C. K. and Prelog, V. (1966) Angew.
Chem. Int. Ed. Engl. §, 385; errata, Angew. Chem. Int.
Ed. Engl. 5, 511 (for a partial, simplified account see ref.
[14]).

8. IUPAC (1976) Pure Appl. Chem. 45, 11.

9. Perrin, D. R. and Bottomley, W. (1962) J. Am. Chem.
Soc. 84, 1919,

10. VanEtten, H. D. (1976) Phytochemistry 18, 655.

Short Reports

11. Bilton, J. N., Debnam, J. R. and Smith, I. M. (1976)
Phytochemistry 15, 1411.

12. Van’t Land, B. G., Wiersma-Van Duin, E. D. and Fuchs,
A. (1975) Acta Bot. Neerl. 24, 251.

13. VanEtten, H. D., Pueppke, S. G. and Kelsey, T. C.
(1975) Phytochemistry 14, 1103.

14. Cahn, R. S. (1964) J. Chem. Educ. 41, 116; errata, J.
Chem. Educ. 41, 503.

15. IUPAC (1978) Eur. J. Biochem. 86, 1.

Phytochemistry, 1980, Vol. 19, pp. 486-487. © Pergamon Press Ltd. Printed in England.

0031-9422/80/0301-0486 $02.00/0

CODEINE FROM CELL SUSPENSION CULTURES
OF PAPAVER SOMNIFERUM*

W. H. Jou~n Tamt, FriepricH ConstaBel and WorrGanc G. W. Kurz

Prairie Regional Laboratory, National Research Council, Saskatoon, Saskatchewan, Canada, S7TN OW9

(Received 3 April 1979)

Key Word Index—Papaver somniferum: Papaveraceae; cell suspension culture; synthesis; morphinan

alkaloids: codeine.

Presence of alkaloids in callus tissues of opium poppy
has been reported [1-3] but no isolation and identifi-
cation have been attempted. There have also been
reports on the presence of phthalic acid ester in poppy
tissues [4, 5]. Furuya et al. [6] and Ikuta et al. [7]
reported the presence of benzophenanthridine, pro-
topine, and aporphine type alkaloids but could not
detect any synthesis of morphinan alkaloids in the
callus tissues of Papaver somniferum. In their
biotransformation experiments, Furuya et al. [8] indi-
cate that the cell cultures of Papaver somniferum lack
the ability to metabolize (RS)-reticuline to thebaine,
codeine and morphine, but are able to metabolize
(—)-codeinone to (—)-codeine. The present paper de-
scribes the synthesis of codeine 1 by cell suspension
cultures of Papaver somniferum L. cv Marianne.

MeO

1 Codeine

*NRCC No. 17964
N.R.C. Research Associate.

The cell suspension cultures of Papaver somniferum
cv Marianne, after incubation in 1-B5C medium for 3
weeks, were harvested and extracted for alkaloids by
the procedure described below. The crude product
showed presence of codeine 1 when compared with
the authentic codeine on TLC. Purification of the
crude product by preparative TLC yielded a com-
pound (1.2 mg) having the same R; (0.22) as the
authentic codeine when co-chromatographed on TLC,
mp 146-148° (lit. 154-155°). The MS displays a
molecular ion at m/e 299, corresponding to
CsH,,NO;, the molecular formula for codeine 1 and
is identical with that of the authentic codeine. This
indicates that the compouad is codeine, the yield being
0.15%. Examination of the other seven fractions from
preparative TLC purification by GLC with authentic
morphine and thebaine as references showed neither
of these alkaloids to be present. Comparison of these
fractions with authentic protopine, norcodeine and
papaverine on TLC showed absence of these alkaloids.

EXPERIMENTAL

Mps are uncorr. MS were recorded, using a direct inser-
tion probe. GLC was performed on equipment with a FID
using a glass column (180x 0.2 ¢cm) packed with 3% OV-17
on Gas-Chrom Q (80-100 mesh). Solutions of the fractions
to be examined were subjected to GLC isothermally at a
column temp. of 245° with He at 40 ml/min as the carrier
gas. The injector and detector were at 230 and 250°, respec-
tively.



