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To obtain useful 'H NMR data for the structure
determinations of new aspidospermane-type al-
kaloids, we undertook a 400 MHz 'H NMR study
of 11-methoxytabersonine 1, vandrikidine 2, hazun-
tinine 3 and vandrikine 4, isolated from the leaves
or the stem bark of the Madagascan plants Craspi-
dospermum verticillatum Boj. (Apocynaceae) and
Hazunta velutina Pichon (Apocynaceae).! ~3 In con-
nection with this study we were also able to show
that the new Asgidosperma alkaloid (product M,
m.p. 214 °C, [«]3° —388° (¢, 1, CHCl3), M™ at m/e
398 (C,,H,6N,0y)) isolated from the root bark of
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Craspidospermum  verticillatum,* is 19-hydroxy-
vandrikine 5, and that vandrikidine 2 has a 19R
configuration.

The application of consecutive double resonance
experiments permitted all the protons in com-
pounds I—5 to be assigned. The chemical shifts
and the coupling constants determined are presented
in Tables 1 and 2.

Of the 26 protons of 11-methoxytabersonine 1,
the identification of 17 is straightforward: CH;—
(6 0.63), Hx—19* (5 1.00), Hg—19* (6 0.86),
CH,0—** (§ 3.75), —CO,CH,** (6 3.76), H—15
(6 5.70), H—14 (6 5.78), H—10 (6 6.38), H—12
(6 6.41), H—9 (6 7.10) and NH (6 8.96).

Irradiation of H—14 allowed the identification
of both H—3’s (6 3.44 and ¢ 3.16). The distinction
between these protons was mainly based on the
coupling constants (Table 1).***

The signals at § 2.42 and 2.54 were assigned to
Hg—17 and Hg—17, respectively. These protons
could be distinguished on the basis of the long-

* ** Assignments may be interchanged.

**x ]t is supposed that the D ring in compounds 1, 2
and 3 exists in a slightly modified half chair form and in
compounds 4 and 5 in a chair form. The present 'H NMR
results seem to be in good agreement with these sup-
positions.
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Table 1. 'H NMR data of 11-methoxytabersonine 1,
vandrikidine 2 and hazuntinine 3. Spectra were run
in CDCl, at 400 MHz. Values are in 6 (TMS=0), s,
singlet, d, doublet, t, triplet, q, quartet, m, multiplet,
br, broad. The coupling constants between the
aromatic protons are not mcluded The Hanson
prochirality nomenclature system* is applied to
distinguish between the H-atoms of different -CH ,-
groups. It should be noted that the priority sequence
at C-17 in compounds I and 2 is different from that
in compound 3. The signal due to the OH-group
of vandrikidine 2 is omitted.

H-atoms 1 2 3
Chemical shifts ()

Hg-3 3.16 brd 3.28 brd 293 brd
Hg-3 344 ddd 344 ddd 3.58 dd
Hg-5 302 brdd 3.03 brdd 3.05 brdd
Hg-5 2.67 ddd 2.76 ddd 2.72 ddd
Hg-6 2.04 ddd 2.06 ddd 2.10 ddd
Hg-6 1.76 brdd 1.82 ddd 1.70 brdd
H-9 7.10 7.18 6.80
H-10 6.38 6.40 -

H-12 6.41 6.42 6.49
H-14 5.78 ddd 6.06 ddd 3.26 dd
H-15 5.70 brd 5.73 brd 307 d
Hg-17 242 d 248 d 270 dd
H¢-17 254 dd 262 dd 254 d
H-18 063 t 1.00 d 074 t
Hg-19 1.00° dq 0994 brq
Hg-19 0.86° dq 3 25 q 097¢brq
H-21 263 d 3.30 d 243 d
CO,Me 3.76°s 3.76°s 378 s
OMe 3.75%s 375s 386 s
OMe - - 386 s
NH 896 brs 892 brs 8.88 brs

Coupling constants (Hz)

1t Jag,35=15; Jap.14%2; J3g14=35; Jag15%2;
Jspss=12; Jsp6g=T7; Ispes®1; Jsgep=10;
Jsg65=3; Jop.6s=14; J14,15=10; J74,17,=15;
J11521225 Jy8,104=7; J18,195=7; J1op.195=15.

2 ‘,3](35_15 -’33 1472, -13514=5 J3315~2
Ispss=12; Jspep=T5 Ispes®1; Js565=10;
Iss.6s=5 Jepes=145 J14,15=10; Jy7p 174=15;
J195,21%22; J1g,19=T.

3: J3R_3s=14; J3R,l4z0’5; JSg,le-S; J5R»5s=12;

=7; Jspes®1; Jsgen=10; Jsg65=35;

SR,6R
Jop6s=14; J1415=45; J175,125=15; J17p.21%2;
J18,10p=7; J18,105=75 J19g,10s=15

*b<4d Assignments may be interchanged.

Table 2. 'H NMR data of vandrikine 4 and 19-
hydroxyvandrikine 5. Spectra were run in CDCl,
at 400 MHz. Values are in 6 (TMS=0), s, singlet, d,
doublet, t, triplet, q, quartet, m, multiplet, br,
broad. The coupling constants between the aromatic
protons are not included. The Hanson prochirality
nomenclature system* is applied to distinguish
between the H-atoms of different —CH,— groups.
The signal due to the OH-group of 19-hydroxy-
vandrikine 5 is omitted.

H-atoms 4 5
Chemical shifts ()

Hg-3 294 brdd 298 brdd
Hg-3 271 brd 2.76 brd
Hg-5 293 brd 296 brd
Hg-5 2.64 ddd 2.82 ddd
Hgy-6 2.00 ddd 2.00 ddd
Hs-6 1.72 brdd 1.81 brdd
H-9 7.10 7.15
H-10 6.39 6.42
H-12 6.40 6.40
Hg-14 1.95°m 1.95°m
H-14 1.92°m 1.90°m
H-15 365t 373t
Hg-17 2.28 brd 2.37 brd
H¢-17 272 d 278 d
Hg-18 3.80°m 393/dd
Hs-18 3.72’m 3.567dd
Hg-19 1.42°ddd -

H-19 1.30°ddd 4.07 dd
H-21 277 brs 3.21 brs
CO,Me 3.76s 3.77%s
OMe 3.75% 3.76%
NH 8.86 brs 892 brs
Coupling constants (Hz)

4: J3p,34=10; Jag1ag =755 T3 145725 J 31457 4;
J3s',4sz4; Jspss=12; Jsp6g =T Ispes1;
Jsson= 15565"‘5 Jop6s=14; J1ag,15=3;
J1ag15=3; J110,175=15; J17.21 15 J1gp, 185~ 10;
Jlsk 19R_9 JIGR 195'—5 JIBS 19R_7’JIBSI93 75’
19,196 =

5t Jag,3s=10; J3p 14p=7.5; 35,1457 2; J 31457 45
Jag1a54; Jsp ss=12; Jsp 6o =75 Isp 6515
05 Jsg,65=55 Jep,65=14; J1ag,15=3;
J14s,15=3

18g.19=9; J185,19="7.5.

Jsgop=1
s J17g175=155 175,217 15 J185,18=10;

4.8 Assignments may be interchanged. > f Tentative
assignments.
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range coupling (~2 Hz; W-configuration) of Hg— 17
with H-21. This coupling also confirmed the correct
assignment of the signal at ¢ 2.63 to H-21.

The remaining 4 protons represent the C(5)— C(6)
ethylene bridge and form a separate system, which
could be easily resolved by consecutive irradiations.

The assignment of the signals of vandrikidine 2,
hazuntinine 3 (Table 1), vandrikine 4 and 19-
hydroxyvandrikine 5 (Table 2) followed a procedure
similar to that described for 11-methoxytabersonine
1. A comparison of the 'H NMR data of vand-
rikidine 2 (Table 1) with those of 19R-hydroxy-
tabersonine and 19S-hydroxytabersonine * indicates
a 19R configuration for vandrikidine 2. The coupling
constants (/5. 14~0.5 Hz; J3 ,~1.5 Hz) found
for hazuntinine 3, support the presence of a 14f,158-
epoxy group. The spectra of vandrikine 4 and 19-
hydroxyvandrikine 5 are very similar. The coupling
constants (Jy 4, 15 =3 Hz; J 14,5 = 3 Hz) indicate
that H-15 bisects H-14’s. The chemical shifts and
the coupling constants found for the three proton
system of the C(18)—C(19) ethylene bridge of 19-
hydroxyvandrikine 5, compared with those of the
corresponding four proton system of vandrikine 4,
clearly support the proposed 19-OH structure.
This structure is further supported by the strong
influence of the OH-group on the chemical shift
of H-21.

Experimental. The NMR spectra were recorded
on a laboratory-built 400 MHz 'H high resolution
spectrometer (LE.F. 400)® and obtained by col-
lecting 8 to 16 free-induction decay signals for
a=x0.01 M solution of the samples in 450 ul of
CDCl,;.
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