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hSTRACT.-The stereochemistry of tubotaiwine has been reinvestigated by nOe-meas- 
urements, 13C-H coupling constants, and protonation shifts. It was proved that C-20 of 
tubotaiwine has the S configuration. The reported isolations of tubotaiwine and dihydrocon- 
dylocarpine were evaluated. Most of these appeared to concern tubotaiwine, identical to our 
sample. No indication for the existence of 20R- 19,20dihydrocondylocarpine was found. 

Tubotaiwine, synonymous with dihydrocondylocarpine, was isolated for the first 
time from PIeiocarpa tubicina Stapf. Since then, it has been found in a large number of 
other species, and in recent years it has also been.isolated from several cell-cultures. 

The isolations, reported in the literature, are listed in Table 1 (1-42, 62, 64). As 
can be seen, tubotaiwine occurs in all four alkaloid-containing tribes of the 
Apocynaceae (46). Apart from the Apocynaceae, it was only found in two Strychnos 
species, belonging to the closely related Loganiaceae family. As indicated in Table 1, in 
the literature two structures are given for tubotaiwine, 1 and 2, differing in the 
stereochemistry of C-20. This, however, does not reflect the existence of 20-epi- 
tubotaiwine, because almost certainly in all cases the same compound was meant. 20- 
epi-Tubotaiwine should be clearly distinguishable from tubotaiwine (47). Catalytic hy- 
drogenation of condylocarpine 191 yields only one of the two possible isomers (1) .  

Only one study, by Schumann and Schmid in 1963 (l), concerned the 
stereochemistry of C-20. Structure 1 as proposed by them is almost entirely based on 
chemical evidence. A few melting points, optical rotations, albeit in different solvents, 
and uv and ir spectra were recorded as well. This is one of the weak points of the struc- 
tural proof for tubotaiwine. None of the initial, intermediate, or end products was di- 
rectly characterized by more modern methods of analysis such as 'H nmr, 13C nmr, ms, 
and cd. Even if one assumes all products to have been correctly identified, a close study 
of the reasoning which led to the proposed structure 1 reveals a weak point in the evi- 
dence. For convenience, the most important experiments carried out by Schumann and 
Schmid are briefly summarized and discussed as follows: (1)  When tubotaiwine was 
heated with 3 N HCI in vacuo at 115- 120" for 1 . 5  h, 93% crude condyfoline 131 was re- 
covered. No data are given about the final purity or the identity of the other 7%. (2) 
When condyfoline [31 was submitted to the same treatment, no isomerization could be 

'After the first submission of this publication two other reports on this subject appeared in the litera- 
ture Atta-ur-Rahman, et al. (62), Lounasmaa etal. (63). This urged us to a second submission of a revised 
version. This article commemorates the 50th year of publication of the Journal ofNatwaf Prmfucts (formerly 
Lloyd&). 

'Present address: Laboratory oforganic Chemistry, Agricultural University, De Dreijen 5 ,  6703 BC 
Wageningen, The Netherlands. 

3Member of the Editorial Advisory Board of thejournal of Natural Products (Lzoydia) since 1984. 
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T ~ L E  1. Reported 

Species’ 

. . . . . . . . . . .  Aspidorpennalimae.. 
Pleiocarpa tubicina . . . . . . . . . . . . .  
Vallesia dichotoma 
Amsonhtabmraemontana . . . . . . . . . .  
Tabenaemontanu staphnab 
Tabentaemontana mauritiam‘ . . . . . . . .  
Tabentaemontana ewepalad 
Alstonia quatemata . . . . . . . . . . . .  
Tabenaemontana minutifia‘ . . . . . . . .  
Alstonia scholaris . . . . . . . . . . . . .  
Valksia antillana 
Melodinrrramrrr 
Strychnos angohis  

Catharanthus walis 

. . . . . . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . . . . . .  
. . . . . . . . . . . . . .  

. . . . . . . . . . . . .  
Stemmadmiaglabra . . . . . . . . . . . .  

Tabemaemantam mccqmysii‘ . . . . . . . .  
Strempeliopsis strempelioides . . . . . . . . .  
Tabenaemontanu amblyocarpa 
TabenaemontanaheyneaMg 
Tabenraemontrrna artenvatah 
Tahmaemontanu psychtrifilia’ . . . . . . .  
Strychnos dolichotbytsa 
Hunteria zeylanica 
P t e r o t a h  incompicua . . . . . . . . . . .  
Tabenaemontana eglanaklosa 
Alstonia sphaerourpitata 
Tabentaemontana paclysiphon 
Tabenaemontana humblotiii 
Tabentaemontana siphilitid . . . . . . . .  
Kopsia hainanensis . . . . . . . . . . . . .  
Tabenaemontanaaficad . . . . . . . . .  
Tabenaemontana ebgam . . . . . . . . . .  
Tabemaemantana dichtoma . . . . . . . . .  
Tabenraemontana mtricosa . . . . . . . . .  
Tatmmmontanadvariuta 
Alstonia angustiloba . . . . . . . . . . . .  
Alstonia pneumatophma . . . . . . . . . . .  

. . . . . . . . . . . .  

. . . . . . . .  
. . . . . . . . .  
. . . . . . . . .  

. . . . . . . . . . .  
. . . . . . . . . . . . .  

. . . . . . . .  
. . . . . . . . . . .  

. . . . . . . .  
. . . . . . . . .  

. . . . . . . . .  

Isolations of Tubotaiwine 

Configuration C-20 

reported actualo 

Family“‘ Tribe” . References 

A P S n.d. 1,2 
A C S n.d. 1,3 
A R S 0) 4 
A P s 5  
A T R n.d. 6 
A T s 7  
A T S 8  
A P R $ 9  
A T S 10 
A P R/S n.d./S 11,12,62 
A R n.d. 13 
A C S n.d. 14 
L S R S 15 
A T R n.d. 16 
A P R S 17 
A T S 18 
A P n.d. 19,33 
A T n.d 20 
A T (SI 21 
A T R s 22 
A T R S 23 
L S R S 24 
A C S 25 
A T S 26 
A T R S 27 
A P s 28 
A R R S 29 
A T S 30 
A T R S 31,32 
A R n.d. 34 
A T s 35 
A T S 36 
A T s 37 
A T s 38 
A T S S 624 
A P s 6 4  
A P s 6 4  

cell cultures 

Stemmadmiatmtosa . . . . . .  
Tabenaemontanadivaricata 
Taberncmtheiboga 
Catharanthrrr meus . . . . . . .  
Tabenaemontanuelegans . . . . .  

. . . .  
. . . . . . . .  

sortp 

S A T R s 39 
S A T S 40 
S A T S 40 
C A P S 41 

S 42 C A T 
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I t  

C02Me 

1 
2 R=H, R’=C,H, (20R) 

R=C,H,, R’=H tubotaiwine (20 S )  

H H 

6 R=C,H,, R’=H 
7 R=H, R’=C,H, 

I 1  

C02Me 

3 R=C,H,, R’=H condyfoline 
4 R=H, R’=C,H, 2O-epi-condyfoline 

5 tubifoline 9 condylocarpine 

observed. (3) Condyfoline [3] heated in vacuo without HC1 at 117-120” for 3 h was 
partly converted to 20-epi-condyfoline 141 and tubifoline 157. (4 )  20-epi-Condyfoline 
[4] submitted to this treatment was partly converted to condyfoline 131 and tubifoline 
c57. 

The C-20 stereochemistry of 3 and 4 was determined by NaBH4 reduction to the 
corresponding indoles 6 and 7. Indole 6 was also obtained by NaBH4 reduction of 
tubifoline E51. In a separate study (48) tubifoline was shown to have the same C-20 
stereochemistry as 19,20-dihydro-akuammicine (20 R ) .  The C-20 stereochemistry of 6 
was, thus, correlated with the known stereochemistry of 19,20dihydroakuammicine. 
These facts, which are summarized in Scheme 1, led Schumann and Schmid to propose 
structure 1 for tubotaiwine. 

Although this reasoning is not necessarily incorrect, we feel that at the same time it 
also proves little, as the data can also be interpreted in another way. This alternative ex- 
planation is depicted in Scheme 2. The fact that 3 is not converted to 4 in HC1 at 120” 
can be explained by a non-equilibrium situation (no reaction) under these conditions, 
but it can be equally well explained by the fact that 3 is more stable than 4 under these 
conditions (equilibrium). An interesting experiment which might have distinguished 
between these two possibilities is the heating of 4 in HC1. If only 20-epi-condyfoline [4] 
would have been recovered, this would have proved the correctness of the reasoning of 
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tubotaiwine (20 S)  

condyfoline 131 e 
BH,- I 1 1 E: 

20-epi-condyfoline [4] e 
BH,- 

SCHEME 1. 

Wol. 50, No. 1 

tubifoline 151 

120° 

indole 6 

indole 7 

Schumann and Schmid, and structure 1 would be the correct structure for tubotaiwine, 
assuming that all products were correctly identified, of course. 

If, however, condyfoline 131 had been found as the major product, both explana- 
tions would still be possible. Regrettably, such an experiment has not been reported, 
which makes a definite interpretation of these chemical data impossible in our opinion. 

Obviously, Schmid also began to have some doubts about his own experiments, for 
a few years later, without an explanation, he gave the opposite stereochemistry for 
tubotaiwine in another publication (6) ,  and subsequently structure 2 has almost exclu- 
sively been given for tubotaiwine-to our knowledge without any underlying evi- 
dence. Recently, Husson in reviewing Strychnos and closely related alkaloids also men- 
tioned that according to him the stereochemistry of tubotaiwine had never been satis- 
factorily solved (49). 

So there has been a lot of confusion and a thorough investigation of the 
stereochemistry of tubotaiwine was needed to remove all uncertainties. 

Two publications on this subject appeared when this publication was first submit- 
ted. Atta-ur-Rahman (62) reported on the stereochemistry of 19,20-dihydrocon- 
dylocarpine isolated from Ewatamia coronaria E= TabwMemontana divaricata (43)} and 
Alstonia scholaris. The compound was reported not to be identical with tubotaiwine, 
however, the stereochemistry of C-20 was concluded to be S, i.e., the same as originally 
reported for tubotaiwine (1). The proof, however, is doubtful, e.g., noes between H- 
20 and both H-3a and H-3P are impossible according to a model. Lounasmaa (63) re- 
ported a 20 S configuration for his sample of tubotaiwine. The evidence was mainly 
based on a cross peak of H-20 with H- 148 in the 2D-NOESY spectrum. A cross peak of 
H-18 with H-14, that was at least equally strong and could prove the opposite configu- 
ration, was not commented upon. In both publications several 'H- and 13C-nmr as- 
signments are erroneous. 

tubotaiwine (20 R )  

120" 
e indole 6 

tubifoline 151 
SCHEME 2. 
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Proton irradiated 

NH . . . . . . . 
H- 12 . . . . . . . 
H-21 . . . . . . . 
H-3b . . . . . . . 
H-15 . . . . . . . 
H-20 . . . . . . . 
H-18 . . . . . . . 
H-19 . . . . . . . 

RESULTS AND DISCUSSION 

nOe 

H-12 
NH, H- 11 
H-9, H-5a, H-20, H-19, H-18 
H-3a, H&, H-l4b(?) 
H-14a/b,H-18,H-19,H-20 
H-15,H-18,H-19,H-21 
H-9, H-15, H-19, H-20, H-21," 
H-9, NH, H-15, H-18, H-20, H-21 

C6D6 

9.26 
6.85 
6.73 
6.88 
6.29 
3.52 
2.83 
2.26 
2.81 
2.44 
2.70 
1.56 
1.80 
1.80 
3.16 
0.60 
0.81 
1.95 
3.74 

aromatic signal. This was, thus, assigned to H-12. Irradiation of H-12 gave an en- 
hancement of the N H  signal and of the most downfield aromatic triplet, which was as- 
signed to H- 1 1. Finally, irradiation of H-2 1 gave an enhancement of the other aromatic 
doublet, which was assigned to H-9. The 'H-nmr data are given in Table 3. 

Interpretation of the coupling constants showed the structure and stereochemistry 
of tubotaiwine, with the exception of the side-chain of C-20, to be identical to the one 

bs 
d 7.8(10) 
dd 7.8(9),7.8(11) 
dd 7.8(10),7.8(12) 
d 7.8(11) 
s 
ddd 12.4(3b), 5.6(14a), 3.0(14b) 
ddd 12.4(3a), 12.5(14a), 5.6(14b) 
ddd 11.9(5b), 11.9(6a),8.0(6b) 
ddd 11.9(5a),7.8(6a), 1.5(6b) 
ddd 14.2(6b), 11.9(5a),7.8(5b) 
ddd 14.2(6a),8.0(5a), 1.5(5b) 
dddd 14.8(14b), 5.6(3a), 12.5(3b),4.6(15) 
dddd 14.8(14a), 3.0(3a), 5.6(3b), 2.7(15) 
dddd 4.6(14a), 2.7(14b), 2.0(20), 1.5(21) 
t 7.1(19) 
qd 7.1(18),7.0(20) 
tdd 7.0(19), 3.2(21), 2.0(15) 
dd 3.2(20), 1.5(15) 

Proton 

NH . . . . . . . 
H-9 . . . . . . . 
H- 10 . . . . . . . 
H-11 . . . . . . . 

C0,Me.  . . . . . 
H-3a . . . . . . . 
H-3b . . . . . . . 
H-5a . . . . . . . 
H-5b . . . . . . . 
H-6a . . . . . . . 
H-6b . . . . . . . 
H-14a . . . . . . 
H-14b . . . . . . 
H-15 . . . . . . . 

H-12 . . . . . . . 

H- 18 . . . . . . . 
H- 19 . . . . . . . 
H-20 . . . . . . . 
H-2 1 . . . . . . . 

TABLE 3.  'H-nmr Spectra Tubotaiwine 
I 

CDCI, 

8.85 
7.14 
6.88 
7.10 
6.80 
3.77 
2.97 
2.46 
3.04 
2.85 
2.88 
1.79 
1.79 
1.79 
3.05 
0.70 
0.82 
1.97 
3.81 



94 Journal of Natural Products P o l .  50,No. 1 

determined for the borine adduct of condylocarpine 197 by X-ray analysis (5 1). The 
stereochemistry of C-20 cannot be determined by interpretation of 'H-'H coupling 
constants, because H-15, C-20, and H-21 lie in one plane, bisecting the C-19, C-20, 
H-20 angle, so again 1D-nOe difference measurements were performed. Both H- 18 
and H-19 gave upon irradiation an enhancement of the signal assigned to H-9 and a 
slight enhancement of the NH signal (Figure 1). These noes can only be explained 
when tubotaiwine has the 20 S configuration as depicted in Figure 2. 

FIGURE 1. NOe-difference spectra of tubotaiwine (C,Dd: a. irradiated at H- 19; b. irradiated at H- 18 

H-20 was also irradiated, but no nOe was observed that could differentiate between 
the 20 S and the 20 R configuration. The expected enhancement of H- 14a could not be 
detected because the chemical shifts only differed by 0.15 ppm. 2D-NOESY, although 
less sensitive, is better suited for the detection of such nOes, and, indeed, in the 2D- 
NOESY spectrum (Figure 3) an nOe was observed between H-20 and H- 14. Thus, the 
nOe measurements showed tubotaiwine to have to 20 S configuration, the same 
stereochemistry as was originally proposed by Schumann and Schrnid (1). 

In order to obtain additional proof for the 20 S configuration of tubotaiwine, several 
other methods were employed. Beside 'H-'H coupling constants, 13C-'H coupling 
constants can be valuable in solving stereochemical problems. Especially 3]CH seems 
very interesting because just as for 3J" a Karplus relation holds (52). In the case ofan 
anti conformation, ycH is expected to be about 8 Hz, while in the case of agaucbe con- 

FIGURE 2. Stereochemistry of tubotaiwine 
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I b  9 

19 

lei 

9 0  8 8  7 0  6 8  5 8  4 0  3 8  2 8  1 8  
-p.l 

FIGURE 3. NOESY-spectrum of tubotaiwine (C6D6) 

formation vcH is only about 2 Ht. Therefore, the C-20 stereochemistry of tubotaiwine 
should be clearly recognizable from the coupling constants of H-20 with C-7, C- 16, 
and C- 14. 

Long-range 13C9 resolved 2D-nmr (LRJR) as reported by Bax (53) is intended to 
observe, selectively, the 13C- 'H long-range couplings of carbons with a specific proton. 
However, in this case the desired results could not be obtained because of the overlap of 
the proton signals of interest. Instead, a gated decoupled '3C-nmr spectrum was re- 
corded. In this spectrum all 13C-'H couplings are present. To verify the assignment of 
the I3C spectrum by Urrea (54), a CH correlation 2D spectrum was recorded. The as- 
signment of C-3 and C-6 and of C-9 and C-10 had to be interchanged (Table 4). In the 
gated decoupled 13C spectrum the signals of C-7, C-14, and C-16 were observed. 
Owing to the large number of couplings present, the signal of C-7 appeared as a com- 
plex multiplet from which no indication about the coupling to H-20 could be obtained. 
The signal of C-14 displayed three couplings: the very large yCH of 129 Ht and two 
small couplings, one of 3 Hz and one of 4 Hz, owing to two-bond 13C-lH coupling. 
The absence of a coupling > 6 Hz ruled out the 20 R configuration. 

Finally, the signal of C- 16 appeared as some kind of pentet, indicating the presence 
of four couplings: three of 6-7 Hz and one of about 4 Ht. Four couplings were expected; 
the smallest coupling with H-14b because it is in a gauche position. The three remain- 
ing couplings with H-20, H-15, and H-14a are, thus, 6-7 Hz each. This large coupl- 
ing to H-20 also proves the 20 S configuration. 

Another method we studied to elucidate the C-20 stereochemistry of tubotaiwine 
was the application of CF3COOH as a shift reagent in 'H-nmr spectroscopy (50). The 
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c-2 . . . . . . .  170.6s 
c - 3  . . . . . . .  45.2 t 
c-5 . . . . . . .  53.9 t 
C-6 . . . . . . .  43.9t 
c-7 . . . . . . .  55.0s 
c -8  . . . . . . .  137.1 s 
c-9 . . . . . . .  119.5d 
c- 10 . . . . . . .  120.9d 
c-11 . . . . . . .  127.0d 
c-12 . . . . . . .  109.6d 

C-13 . . . . .  143.6s 
C-14 . . . . .  28.4 t 
C-15 . . . . .  30.9d 
C-16 . . . . .  95.5 s 
c-18 . . . . .  11.5q 
C-19 . . . . .  23.8 t 
c-20 . . . . .  41.2d 
c-21 . . . . .  65.5 d 
c=o . . . . .  168.8s 
OCH3 5l.Oq 

7- -7 L 4 A e ---r----75-- 
FIGURE 4. IH-nmr spectra of tubotaiwine with an increasing amount of CF,COOH added (CDCI,) 

%e 'H- and '3C-nmr data reported for 19,20-dihydrocondylocarpine by Arm-ur-Rahman et ai. 
(62) in fact correspond to tubotaiwine containing 0.2 equivalent of an acidic impurity. 
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1 0  

PPm 

0 8  

06 

O L  

02 

0 

-0 2 

T UBOTAI W I NE 

/ --- 21  

‘ H - 6 *  

FIGURE 5 .  Relation between changes in chemical shifts of the 
protons in tubotaiwine and the amount ofCF3COOH 
added (CDCI,) 

in CDC1, and in C6D6. The interesting observation was made that in CDCl, the major- 
ity of protonation shifts was downfield, while in C6D6 the majority was upfield. This 
can be explained by the shielding anisotropy and the tendency of C6D6 to form ?r-corn- 
plexes. Under the influence of the positive charge on the protonated nitrogen, the C6D6 
molecules direct themselves with the shielding zone towards the nitrogen, causing the 
so-called extra solvent-shift. So from the experiments the following data were obtained 
for every proton (Table 5 ) :  (1) protonation shift in CDCI, (=A), (2) protonation shift in 
C6D6 (=B), (3) extra solvent-shift upon protonation in C6D6 (=B-A). The protonation 
shifts in CDC1, are expected to be the most indicative of the stereochemistry around the 
protonated nitrogen because, as explained above, the protonation shifts in C6D6 are the 
result of two usually opposing effects. In CDCl, the protons attached to the carbons 
next to the protonated nitrogen show the largest shifts (Figure 5 ) .  

The NH proton displays a very small upfield shift. This indicates the presence of 
three carbons between both nitrogens in the molecule (50). The shifts of the protons of 
the ethyl side-chain are as small as those of the aromatic protons, indicating their re- 
moteness from the protonated nitrogen, and, thus, also indicating the 20 S configura- 
tion for tubotaiwine. 

As outlined above, the protonation shifts in C6D6 are not interpretable right away. 
The extra solvent-shift as deduced from these shifts gives some information about the 
arrangement of the C6D6 molecules around the molecule. Some correlation is expected 
between the protonation shifts in CDCI, and the extra solvent-shifts and such correla- 
tion is indeed seen (Figure 6). Some protons, however, show a large deviation. For H- 
21 and H-5a a smaller extra solvent-shift is observed, as was expected. This can be 
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TABLE 5. Protonation Shifts and Extra Solvent S h i p  
I 

Protonation shift (ppm) 
Proton 

NH . . . . . . . . . . 
H-9 . . . . . . . . . . 
H-10 . . . . . . . . . . 
H-11 . . . . . . . . . . 
H- 12 . . . . . . . . . . 
OCH, . . . . . . . . . 
H-3a . . . . . . . . . . 
H-3b . . . . . . . . . . 
H-5a . . . . . . . . . . 

H-6a . . . . . . . . . . 
H-6b . . . . . . . . . . 
H- 14a . . . . . . . . . 

H-5b . . . . . . . . . . 

H-14b . . . . . . . . . 
H-15 . . . . . . . . . . 
H-18 . . . . . . . . . . 
H- 19a . . . . . . . . . 
H-19b . . . . . . . . . 
H-20 . . . . . . . . . . 
H-2 1 . . . . . . . . . . 

CDCI, 

-0.03 
+O. 14 
4-0.09 
+o. 10 
4-0.07 
+0.04 
+0.67 
+0.47 
+0.64 
+0.29 
-0.06 
+0.40 
+0.37 
fO .  19 
$0.20 
+0.03 
4-0.13 
+0.04 
+O. 18 
+0.80 

-0.36 
+0.05 
-0.06 
-0.06 
-0.12 
-0.08 
-0.04 
-0.47 
+0.25 
-0.42 
-0.86 
-0.23 
-0.16 
-0.47 
-0.28 
-0.17 
-0.26 
-0.30 
-0.08 
+0.68 

Extra solvent shift 
( P P d  

-0.34 
-0.08 
-0.14 
-0.16 
-0.19 
-0.12 
-0.71 
-0.94 
-0.39 
-0.71 
-0.80 
-0.63 
-0.53 
-0.66 
-0.48 
-0.20 
-0.39 
-0.34 
-0.26 
-0.12 

'+=downfield; - =upfield. 

explained by a sterical hindrance by the trifluoroacetate counter ion preventing the 
C6D6 molecules from approaching the protonated nitrogen from that direction. 

On the other hand, for H-6a a larger extra solvent-shift was observed. This proton is 
situated just on the opposite side of the nitrogen as compared to the location of the 

protonation 
shift (ppml 

+0.6 

+0.4 

e 
30 

1rq 0 6b *3 b 

e 5 b  

0 -0.2 -0.4 -0.6 -0.8 -1.0 
extra solvent shift (ppm) 

FIGURE 6. Relation between the protonation shift in CDCI, and the 
extra solvent shift, for the different protons in 
tubotaiwine 
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counter ion, and more or less on the outside of the molecule. When C6D6 molecules ap- 
proach the protonated nitrogen from that direction, H-6a is situated in the middle of 
the shielding zone near the C6D6 molecule. The extra solvent-shifts of the protons of 
the ethyl side chain are small, as could be expected for the 20 S configuration. 

The evidence presented above clearly proves the 20 S configuration of the 
tubotaiwine sample studied (Figure 2 and Structure 1). For most of the previous isola- 
tions (Table l ) ,  direct comparison of the samples by tlc andor 'H nmr proved that the 
isolated compound was identical to o w  sample of tubotaiwine, and that the actual con- 
figuration of C-20 is S. 

Some isolations are thought to concern alkaloids identical with our sample based on 
the reported data. In these data particularly the chemical shift of H- 18 seems of impor- 
tance, as in the related compound, uleine, a large difference in this shift is observed for 
the two C-20 isomers, caused by the influence of the aromatic moiety (47). 

Finally, several papers do not give sufficient data to relate the isolated compound to 
the one studied here. Among these the papers describing the original compound, 
tubotaiwine, by Schmid et al. (1-3, who concluded a 20 S configuration from chemical 
evidence (see above), however, did not give any 'H-nmr data allowing a comparison. 
Also none of the later publications on the isolation of tubotaiwine reported a direct 
comparison with this compound. 

In fact, in the literature, so far, no evidence has been presented for a 19,20-dihy- 
drocondylocarpine with a 20 R configuration. We, therefore, conclude that the struc- 
tures given by Hesse ( 5 5 ) ,  Glasby (56), Gabetta (57), and the Chemical Abstracts should 
be corrected. 

EXPERIMENTAL 

SOURCE OF cohtmm.-Tubotaiwine was isolated from Tubernaemontana parbysiphon (29), T .  
dirhotoma (37, this publication), T .  eglandulosa (27), T .  diuaricutu (T.A. van Beek, unpublished results), 
and T .  ufricana (35). 

APPmws.-- 'H-nmr and 13C-nmr spectra were recorded on a Bruker WM 300 equipped with an 
Aspect 2000 data-system at 300 MHz and 75.4 MHz, respectively. Chemical shifts are presented in 6 val- 
ues relative to TMS. Solutions were 0.2 M in CDCI, or C6D6, except for the protonation smdies where con- 
centrations of0.03 M were used. For several nmr experiments standard procedures were used. The descrip- 
tion of 2D-COSY was given by Aue (58), 1D-nOe difference by Neuhaus (59), 2D-NOESY by 
Bodenhausen (60), and 2D CH-correlation by Bax (61). For the selective presaturation of the multiplets in 
the 1D-nOe difference spectra the frequency list cycling method was used (cycling delay: 0.05 s, 50 cy- 
cles). In the 2D-nOe experiment a mixing time of 0.8 s was used. In the protonation experiments 
CF,COOH was added as a 4% solution in the solvent used, CDCI, or C6D6. Additions of 10 pl were made 
using a Hamilton syringe. 
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