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'H- AND “C-NMR SPECTRAL DATA OF FIVE SARPAGINE-
TYPE ALKALOIDS

Reija Jokela and Mauri Lounasmaa*

Laboratory for Organic and Bioorganic Chemistry,
Technical University of Helsinki, FIN-02150 Espoo, Finland

Abstract - Revised 'H- and PC-nmr spectral data are presented for normacusine
B (1), E-akuammidine (2), pericyclivine (3), polyneuridine (4), and voachalotine
(5).

As part of our continuing effort to obtain useful spectroscopic data of indole alkaloids, we analysed the
'H- and "*C-nmr spectra of five important sarpagine-type alkaloids: normacusine B (1), E-akuammidine
(2)’l pericyclivine (3), polyneuridine (4), and voachalotine (5) (Table 1).




1016 HETERQCYCLES, Vol. 43, No. 5, 1996

For the most part, the 'H-nmr spectra of the sarpagine-type aikaloids (1)-(5) can be found in the
literature,>' However, there are several misinterpretations of the 'H chemical shifts, which are now
corrected. The published "C-nmr spectra contain major mistakes and the “C-nmr values for
polyneuridine (4) appear to be totally unknown. In this paper, our intention is to put the "H- and “C-nmr
data of the five alkaloids (1)-(5) of sarpagine-type on a firm basis and remove the confusion existing in
the literature {vide infra).

We have previously introduced the 'H-nmr spectral data of compounds (1)-(5).? According to
homonuclear COSY- and some nOe-measurements, our chemical shift values for compounds (1)-(4) are
corrected (Table 1), but a few corrections need to be made to the chemical shifts of voachalotine (5). The
accurate chemical shifts for H-17,17" are 3.57 and 3.68 ppm (J;; ;7 =11 Hz) (Table 1), and not 3.67 ppm
and 3.67 ppm as earlier indicated.”? For H-21x and 8 the chemical shifts are ~3.7 ppm (Table 1).

The "H-nmr spectral values for compounds (1)-(4) have also been given by other authors.>'2 Most of their
reports contain partly incorrect or insufficient '"H-nmr data.>*™"* The structure referred to in Ref. 8 as
polyneuridine actually represents E-akuammidine, which isa C-16 epimer of polyneuridine. Thus the 'H-
nmr data given for polyneuridine are those of akuammidine. The 'H-nmr data for polyneuridine given
in Ref. 9 are erroneous as well. The chemical shifts reported for H-5 (2.65 ppm) and CO,Me (2.85 ppm)
point to a different stereochemistry at C-16 {¢f. Table 1), so the compound cannot be polyneuridine.

Regarding the assignment of the *C-nmr data of compounds (1)-(5),%”*1%7 the situation is even more
confusing than for the "H-nmr data (vide supra), although correct *C chemical shifts for compounds (1)

(2)"**B and (5)'S are known.
Our new “C-nmr data for normacusine B (1) are in accordance with those of Clivio er al.®

The chemical shifts for E-akuammidine (2) reported by Jewers e al.® are misleading. The values
presented are those of an unknown compound, which definitely is not akuammidine."® For the correct *’C-
nmr data of E-akuammidine (2), see Table 1.

As far as we know, the only “C-nmr data introduced for pericyclivine (3) are those of Mukhopadhyay
and Cordell." Several of the *C-nmr values must be interchanged, however. We have confirmed our C-

nmr data for pericyclivine (3) by heteronuclear correlation spectroscopy.




Table 1. 'H- and *C-nmr data for compounds (1) - (5).
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Table 1 (continued). Coupling constants for compounds (1) - (5).

Compound 1.

Biua = 11 Hz; I3 145 = 2 Hzy J56,= SHz; J5g = 1,5 Hz; Jsy6 = 1 HZ; Joo 65 = 16 Hz; Ty 005 = 13
Hz; Jy4o1s = 2 Hz; Jiypys = 3 Hz; Jis16 = L5 Hz; Ny 13 = 8.5 Hz; Jig1p = 6 Hz; Iy 4 = 11 HZ; Jig 40
= 7Hz

Compound 2,

Jisso = 11 Hz; Iy 35 = 2 Hz; Js 6, = S Hzy Iy = LS Hzy Yo, 05 = 10 HZ, Yiyp1ep = 12.5 Hzy Jiguss
= 2 Hz; Jyqpys = 3 Hz; Vg0 = 11 H2; Ny 49 = THZ; g0, = 2 Hzy Y1505 = 2 Hz

Compound 3. |

J300a = 10.5 H2Z; I3 14p = 2 Hz; J56, = S Hz; J560 = 1.5 Hz; J5 36 = 11 Hz; Jo 05 = 16 Hz; Jjgo 10 =
13Hz; Jypups = 2Hz; Jigg5s = 4.5 Hz; Ji5 06 = 2.5 Hz; Y300 = 7 HZ Ny g0 = 2 Hz; g9 = 2 Hz
Compound 4.

Ve = 95 Hz; Ny 145 = 4 Hz; Js6. = 6.5 Hz; N5 = 1 Hz; Jg, 55 = 16.5 Hzy T4y 14 = 13.5 Hz; Jyge s
= 2.5 Hz; Jyygys = 3.5 Hz; Jj3,7- = 11.5 Hz; J3,4 = 6.5 Hz

Compound 5.

Ba = 10.5 Hz; Iy 4 = 3.5 Hz; J56, = 6.5 Hz; J55 = 1 Hz; Jg, 55 = 16.5 Hz; Iy, 14 = 13.5 Hz;
Jass = 2.5 Hz; Jiugys = 3 Hz; Ji50p = 11 Hz; Jig40 = 6.5 Hz; Jig 0, = 2 Hz; Jjg0 = 2 Hz

Cordell et al. have presented the C-nmr spectrum of a compound they call polyneuridine (4).° In fact,
the chemical shifts belong to a compound that cannot be polyneuridine (2) (vide supra, *H-nmr). The new
and correct *C chemical shifts for polyneuridine (4) are reported in Table 1.

Our "C chemical shift values for voachalotine (5) are in accordance with those of Reis et al.'

As we can see, there has been much confusion in the literature about the 'H- and *C-nmr spectral data
of alkaloids (1)-(5). Their chemical shifts are now revised, and they can be used as reliable reference data
in analyzing the nmr spectra of other alkaloids of sarpagine type. l

EXPERIMENTAL

'H=and "“C-nmr spectra were measured with a Varian Unity-400 NMR spectrometer working at 399.952
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MHz ('H) and 100.577 MHz (*C). The solvent in all measurements was CDCl, (the solubility of E-
akuammidine is poor). Chemical shifts are given in ppm by reference to TMS (‘H-nmr; 8, = 0.00 ppm)
and CDCly (*C-nmr; 8, = 77.00 ppm). Signal assignments were confirmed by APT- and 'H,"H-COSY
measurements, and when there was enough of the sample also by 'H,"C-correlation spectroscopy.
Abbreviations s, d, t, g, m, def, and br are used to designate singlet, doublet, triplet, quartet, multiplet,
deformed, and broad, respectively.
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