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This paper reports full assignments of 13C NMR signals of some morphine alkaloids,’ codeine (a, 

thebain w, and sinomenine @, and their related molecules. The present results will ba useful in vrew 

of the recent explosive development of 13C NMR spectroscopy in organic chemist+ and biosynthetic 

studies3 using the ‘3C-labelling method which generally requires canplete srgnal assignment of each carbon 

In molecules under study. 

Prror to the 13C signal assignments of natural products, 5, 3 and 5 we examined the natural-akm- 

dance 13C FT NMR spectra of 3-methoxymorphinane (y and several derivatives’ e-3 to obtain 

reference data. Signal assignments for these molecules were made by ‘H noise-decoupling (PND) and 

single-frequency off-resonance decoupling (SFORD) technques,2 using known substituent effects on 13C 

chemical shifts (SC)2 and comparing 6C values from compound to compound; the results are shown in the 

TABLE. It should be noted that considerable upfield chemical shifts of C-10 in all compounds, except NH 

derivatives hand b were observed; this IS due to a strong sterrc y-effect of the NMe group .* As ex- 

pected from an examination of molecular models, steric Y-effects* were observed for C-8, and for C-5, C-7, 

C-15 on introduction of an OH group Into C-6o (from k to 3 and C-14 (from Eta u. 

Using these reference SC data , we easily assigned 13C signals of 2. The SC values for the carbons in 

aromatic ring A were obtained from the suktituent additrvrty rule for a benzene ring;* the carbons in rings 

B and D were expected to have 6C values srmrlar to those of the corresponding carbons of 3 the remain- 

ing carbon signals In ring C were readily distinguished. In a similar manner, we assigned i3C signals of 

codeine w and IIS derivatives’ S&-s though the influence of the ether-linkage between C-4 and C-5 
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signal with a change from lf tozf as well as that from l,h to g. Further, 13C signals of thebaine (4aa 

followed by those of dihydrothebaine’ (s were assigned on the bases of data on codeine derivatives, 

SFORD experiments, and/or non-decoupling spectral anatyKs. 

Difficult problems in this assignment work were the differentiation between the C-2 and C-4 signals 

In morphinanes l_ and those between the C-3 and C-4 srgnals, and the C-l 1 and C-12 signals in morphine 

derivatrves 2-4. In fact, the small chemrcal shifts between C-2 and C-4 tn L particularly in band & __ 

made completely unambrgucus assignments difficult. On sane of morphine analogues, ‘H non-decoupling 

experimenk enabled the carbon signals described above to ba drstinguished from indirect 13C, ‘H spin-cwpl- 

mg features. However, non-decoupled spectra could not always ba used effectively. 

In this study, the relative signal Intensities of the quatemary carbons were fwnd to be useful for 

assigning the srgnals of 3_ and i as a conventional method. The relative intensities were usually observed 

in the order of C-l 1 > C-12 z C-3 > C-4 in PND spectra measured under almost the same expertmental 

conditrons. The relative signal mtenslty ratios obtained for these respective carbons of the morphmes 

exammed were found to be about 3 2 2 I 1. Recently, Wehrlrs assigned these carbon srgnals In +_ by 

means of spin-lathce relaxation time (T,) measurement, taking Into consideration the contrrbvtion of 

neighboring protons to a dipolar relaxatton mechanism of these carbons. The relatrve ratios of l/T, re- 

ported for &was calculated to ba about 5 2 2 1 for C-l 1 C-12 C-3 C-4, respectrvely, being In 

fairly good agreement wrth the above ratro. 
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Further studies of the 13C NMR spectra of other morphme and morphinane derivatives are in progress. 
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