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In 1957 Barton and Cohen (1) suggested that the hydrophenanthrene
alkaloids of opium might be synthesized in Papaver somniferum by way of an
intermediate diphenolic benzyltetrahydroisoquinoline (I)., Feeding experi-
ments with the radioactively labeled compound (2-4) and short-term exposure
to 1’*c02 (5) have confirmed the correctness of this hypothesis. The dex-

trorotatory *somer of I was first isolated from Anona reticulata and named

reticuline (6). It was shown recently that opium contains an appreciable
amount of (¥)-reticuline (7,2). Since only the (~)-iscmer has the correct
steric configuration to serve as a direct precursor for the morphine alka-
loids, a question arises as to the fate of (+)-reticuline., It seemed
reasonable to expect that one of the enantiomorphs should predominate in
the pl-.t. We have now demonstrated that the reticuline fraction of opium
cot sists of approximately 60% of the (+)-isomer and 40% of the {-)-isomer.
Reticiline was extracted from opium as described previously (8) and
purified by preparative thin-layer chromatography. The purified alkaloid
gave the characteristic NMR (2) and IR spectra (9) of reticuline and pro-
duced single gas chromatographic peaks with thres stationary liquids of
greatly different polarity. The alkeloid base was dextrorotatory, [a]§5 =
+21.4° (¢ = 1,16 in 95% ethanol). Optical rotatory dispersion measurements
showed it to have the same absolute configuration as (+)-N-methylcoclaurine

(11), (+)-laudanidine (III, R = CH3, R' = H) and (+)-laudanosine (III),
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N-Hethylcoclaurine had previously been isolated from Cocculus lauri-
folius and mistakenly characterized as I (11,12). It would be difficult to
detect a relatively small amount of (+)-N-methylcoclaurine in () -retic-
uline by NMR and IR spectroscopy. However, the alkaloids were readily
separated by gas chromatography on a polyester column.

Codamine, another phenolic dextrorotatory opium alkeloid belonging to
the benzyltetrahydroisoquinoline group (III, R = H, R’ =\ 1H3) was synthe-
sized (13) and found to be easily differentiated from reticuline by NMR
spectroscopy and by gas and thin~layer chromatography.

Methylation of the purified reticuline frection with dimethyl sulfate
gave a 97% yisld of laudanosine, identified by IR and NMR spectroscopy and
by gas and thin-layer chromatography (14), [0155 = +21.6° (¢ = 1.2 in 95%
ethanol). It was separated by repeated crystallization from ether-petro-
leum ether into (+)-laudanosine, m.p., 89.5° [6]35 = +105,3% (¢ = 0.55 in
95% ethanol) and (¥)-laudenosine, m.p. 114°, These values are in good
agreement with those reported in the literature (15,16). It, therefore,
follows that the methylated reticuline fraction consisted of about 60%
(+)-laudanosire and about 40% (-)-laudanosine. Based on this ratio, &
quantitative determination of reticuline in a sample of opium gave the
following results: 0,22% (+)-reticuline and 0.06% (+)-reticuline corres-

ponding to 0.17% and 0,11% of the (+)- and (-)-isomers, respectively.
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Thus, it appears that reticuline is one of the six or seven principal al-
kaloids of opium, and in view of the intensive work which has been carried
out in the field of opium chemistry for more than 150 years, it: i1s indeed
surprising that this alkaloid has for so long escaped detection.

Acknowledgments. The authors are grateful to Dr. M. Tomlita who kindly
provided samples of (+)-N-methylcoclaurine and (+)-landanidine, and to Dr,
A, R, Battersby and Dr. J. C, Craig for permission to read their manu-
scripts (4,10) prior to publication,

This investigation was supported by a research grant Mi-03487 from

the National Institutes of Health, U.S., Public Health Service, Bethesds,

Maryland,
REFERENCES
1. D. H. R, Barton and T. Cohen, Festschrift fur A, Stoll, Birkhauser,

Basel, p. 117 (1957).

2., A. R. Battersby, R. Binks, D. M, Foulkes, R, J. Francis, D, J.
McCaldin and H, Ramuz, Proc, Chem, Soc., 203 (1963).

3. D. H. R, Barton, G. W. Kirby, W. Steglich and G. M, Thomas, Prog, Chem.
Sce., 203 (1963).

4e A. R, Battersby, D. M. Foulkes and (in part) R, Binks, J, Chem, S0¢..,
(In press).

5. R. O. Martin, M, E, Warren, Jr. and H. Rapoport, J, Am, Chem, Soc. g.
4726 (1964).

6. K. W. Gopinath, T. R. Govindachari, B. R. Pai and N. Viswanathan, Ber.
92, 776 (1959) .

7. B. Brochmann-Hanssen and T. Furuya, J, Pharm, Sci. 53, 575 (1964).

8. E. Brochmann-Hanssen and T. Furuya, Planta Med. 12, 328 (1964) «

9. J. Kunitomo, J, Pharm, Soc, Japan 81, 1253 (1961).

10. J. C. Crailg and S. K. Roy, Tetrahedron, (In press).



r.
Je
Ge
E.
H,
M,

No.18

Kusuda, Pharm, Bull, (Japan) 1, 189 (1953).

Kunimoto, J, Pharm, Soc, Jspan 81, 1261 (1961).

Billek, M, Chem. 87, 106 (1956).

Brochmann-Hanssen and T, Furuya, J. Pharm, Sci. 53, 1549 (1964).
Corrodi and E. Hardegger, Helv, Chim, Acts 39, 889 (1956).
Tomite, J, Pharm, Soc, Japan 82, 734 (1962).



