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Abstract. The newbis-indole alkaloids tabernaemontabovine assigned on the basis of ARH-!H DQF COSY, gradient-
(1) and tabernaemontavin® have been isolated from aerial selected HSQC and gradient-selected HMBC-spectra.
parts ofTabernaemontana bovin@heir structures have been

Species of the genukabernaemontanabelonging to  Results and Discussion
the family of Apocynaceae, are a rich source for vari-
ous types of indole alkaloids [1—4] and are widely usedrhe elemental composition of tabernaemontabovine (
in the folk medicine [4]. The speciéabernaemontana and tabernaemontavine)( were shown to be
bovinaLour., a ca. 1 m high shrub growing in Cochin- C,;Hs¢N,O5 and G,Hs,N,O,, respectively, by high-res-
china [5], is used in the traditional medicine of Viet- olution mass spectrometry.
nam. Especially the roots are applied for the treatment The H and13C NMR signals ofl and2 (Table 1)
of fever and jaundice [6]. Recently, we reported theand the structures of the alkaloids were assigned on the
structural elucidation of the novel indole alkaloids 3-basis of APTIH-1H DQF COSY, gradient-selected
oxomehranine and 4153-dihydroxyN-methylaspi- HSQC and gradient-selected HMBC spectra.
dospermine [7] as well as thés-indole alkaloids tab- Chemical shifts and coupling constagts, of 1 for
ernaebovine and methylenebismehranine [8], isolatethe molecule half containing C-2' to C-21' were practi-
besides a series of already known members from aeriahlly identical with those of analogous atoms of taber-
parts ofT. bovina In the present study the identifica- naebovine and methylenebismehranine [8] indicating
tion of two further nevbis-indole alkaloids, named tab- identical substructures. Relevant couplingsifavere
ernaemontabovind) and tabernaemontaving) from  detected between H-3/H-15A, H-3/H-@,MH-3/H-175,
the same plant source is described. H-5/H-6A, H-5/H-6B, H-5/H-21, H-9/H-10, H-16/H-
17a, H-16/H-178, Hy-18/H-15B, H-18/H-19, H-5/C-
18 7, H-5/C-14, H-6A/C-2, H-6A/C-7, H-6B/C-2, H-6B/
19 C-7, H-16/C-2, H-16/C-7, H-21/C-14 and H-21/C-20.
MeOOC 20 The stereochemistry was deduced by means of the
\ NOESY spectrum. A NOE H-15B/HL8 (ca. 3.5 A,
10 @ 8 \ HOC 22,\1 Dreiding model) indicated the stereochemistry of the
N2 1617 6 ethylidene moiety. A NOE H-15B/H-21 (ca. 3.7 A) (H-
2 HR 15A = H-150, H-15B = H-1% for 1) is in agreement
with the assumption of 1,8s quasi-diaxial arrange-
ment of these hydrogen atoms. From the coupling con-
stantly g .01 = 2.4—3.4 Hz (Table 1) an equatorial con-
formation of H-5 can be derived assuming a chair con-
formation of the piperidine ring. In agreement with this
conclusion no NOEs between H-21 and the 6-hydro-
gens were observed. A NOE H-3/H-6B (ca. 0.9 A) (H-
6A = H-606, H-6B = H-&x for 1) suggested that H-3 and
H-6B possessedis quasi-axial conformation with re-
gard to the 8-membered ring. No NOE H-3/H-6A was
detected. According to the coupling pattern (Table 1)
(@bsolute configuration) H-16 had an axial conformation. All these observations

2 (relative configuration

506 © WILEY-VCH Verlag GmbH, D-69451 Weinheim, 1999 1436-9966/99/3410X-506 $ 17.50 + .50/0 J. Prakt.19186n341, No. 5



Two FurtherBis-Indole Alkaloids fromTabernaemontana bovina PROCEDURES/DATA

Table 1 *H and*3C NMR data of compoundkand2 [499.8/75.5 MHz, 2D: 499.8/125.7 MHz, CDC# values,J (Hz) in
parenthesedH signals without multiplet specification taken from the 2D spectra]

Position 1 2

H C H C
2 - 137.8 - 137.4)
3 3.74 52.4 3.91(9.0) 59.9
5 4.02td (9.2, 2.4) 59.7 - 51.9
6A 3.24dd(14.6, 7.9) 19.3 3.2dd (15.0, 8.6) 171
6B 3.45dd (14.3, 10.7) 3.50(10.4)
7 - 110.4 - 110.4
8 - 129.8 - 130.0
9 7.54dd (5.5, 2.4) 117.5 7.5dd (6.6, 2.1) 117.6
10 7.06 121.6 7.05 121.8
11 7.06 118.8 7.05 118.9
12 7.06 109.7 7.05 109.8
13 - 136.0 - 136.2
NH 7.44s - 7.43s -
14 - 171.8 - 174.2
15A 2.91d (14.0) 52.4 2.981 (13.7) 52.1
15B 3.74 3.6 (13.4)
16 4.48dd (12.8, 2.9) 44.7 4.48 (11.9) 445
17a 2.58 39.1 2.6@ (15.0) 39.0
178 1.84ddd (11.9, 6.9, 3.2) 1.8@dd (12.8, 4.7, 2.4)
18 1.66dd (6.7, 1.5) 12.2 1.68 (5.8) 12.1
19 5.34q (6.7) 118.6 5.4@ (6.4) 119.9
20 - 137.8) - 136.2
21 2.71d (3.4) 47.0 3.47 35.8
22 - - 3.71d (3.4) 70.5
OMe 2.45s 49.9 2.3% 50.2
NMe 2.59s 42.4 2.57s 42.0
2' 3.34dd (10.7, 5.2) 73.2 3.3dd (10.7, 5.2) 73.2
3a' 2.36d (12.8) 53.1 2.351 (12.8) 53.1
36 3.54dd (11.9, 1.0) 3.55 (13.1)
5a' 2.22 53.6 2.22 53.6
58 3.19td (7.9, 2.4) 3.2Qd (7.9, 1.5)
6a’' 1.62 40.6 1.62 40.6
68 2.27 2.28
7' - 51.3 - 51.3
8' - 137.29) - 137.3)
9 6.86d (1.2) 121.1 6.84 121.2
10' - 134.8 - 134.8
11 6.81dd (7.6, 1.4) 126.8 6.7d (7.9) 126.9
12' 6.24d (7.6) 106.4 6.23l (7.6) 106.4
13' - 149.1 - 149.2
14 3.30d (3.7) 53.1 3.34 (3.4) 53.1
15' 2.84d (4.0) 57.7 2.85l (4.0) 57.6
16a' 1.07 20.0 1.08 20.0
168 1.72 1.73
17a' 1.34dt (14.0, 4.0) 245 1.36 (15.6) 24.3
178 1.76 1.78&dd (14.0, 2.0)
18’ 0.53t (7.5) 7.2 0.55 (7.3) 7.3
19' 1.03 27.8 1.06 27.8
20' - 34.6 - 34.6
21 2.21 66.3 2.20 66.5
NMe' 2.70s 31.7 2.70s 31.7

3 May be exchanged.

were in accord with the stereochemistry given in for-detected between H-3/H-6A, H-3/H-6B, H-6A/HA3,7
mulal. H-6B/H-17a, H-6B/H-173, H-16/H-170, H-16/H-173,
Also for2 chemical shifts and coupling constadjs, H5;-18/H-19, H-3/C-15, H-6B/C-3, H-15A/C-19, H-
for the molecule half containing C-2'to C-21' were prac-15A/C-20, H-16/C-2, H-1d@/C-3, H;-18/C-19, H-18/
tically identical with those of analogous atoms of taber-C-20, H-19/C-15, H-19/C-21, H-21/C-5, H-21/C-7, H-
naebovine and methylenebismehranine [8] indicating21/C-14, H-21/C-19, H-21/C-20, H-22/C-14, H-22/C-
identical substructures. Relevant couplingsZavere 21 andNMe/C-5. The stereochemistry was studied by
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means of the NOESY spectrum. NOEs18/H-21 (ca.

Tabernaemontabovink

1.7 A) and H-15A/H-19 (ca. 3.0 A) indicated the stere-tg gikaloid was purified by column chromatography [silica
ochemistry of the ethylidene moiety. A NOE H-6A/H- ge|, CHCL-MeOH (9:1)] and preparative TLC [silica gel,

22 (ca. 2.5 A) suggested a quasi-diaxiarelation of

cyclohexane-MsCO-NHEt, (40:10:3)]. Yield 0.0017%, oil.

the 22- and the 6-methylene groups and the configurde]5—74.2° (MeOHg 0.50). CD (MeOH)Agz,,= —16.1,

tions at C-3 and C-5 given in formuta All these re-

sults were in accord with the stereochemistry of formufé&zse= —36.7 A&y, = +39.8 Agy09= —124.0R;
ica gel, cyclohexane-CHGINHEY, (6:3:1)]. EIMS (70 eV)

/z(rel. int.): 646.3882 [M] (C,;H5oN,O5; calcd. 646.3882)
43), 181.1093N-methylpiperidine ring + MeCH + C{Me
+ H]* (C,oH1sNO,; calcd. 181.1103) (100), 122.0969 [181 —
CO,Me]* (CgH4,N; caled. 122.0970) (96).

la2. ANOE OMe/H-2' revealed a position of the /@
group near the aromatic ring system of the other half o
the molecule in agreement with thd chemical shift
of OMe at high field.

In the circular dichroism spectra band2 8 Cotton

A£296: +27.8,A£288: + 15.6,A£275: _28'9’A£261: +178,

= 0.49 [sil-

effects were observed. They corresponded with eacfizpernaemontaving

other concerning the signs and reflected therefore the
same configurations at C-16. Basing on the X-ray ana
ysis of (-)-mehranine hydrobromide [9] the absolute
configurations of (=)-mehranine, 3-oxomehranine, an

|'_I'he alkaloid was purified by column chromatography [silica

gel, n-hexane-MgCO-NHE}, (12:8:1)and silica gel, cy-
lohexane—CHGHNHEY, (20:10:1)]. Yield 0.0008%, oil.
a] 5> —56.8° (MeOH,c 0.50). CD (MeOH)Agzy, = —5.5,

14a,153-dihydroxyN-methylaspidospermine have been ag, . = +10.6,A6,50 = +6.8,A6,7 = —7.4,M6y00 = +14.6,
assigned [7]. Biogenetic considerations suggest that algq, ., = —6.6 Agy,s = +10.4 Agy,, = —77.6 R = 0.40 [silica
the novebis-indole alkaloidsl and2, isolated from the  gel, cyclohexane—~CHGINHE, (6:3:1)]. EIMS (70 eV)m/
same plant species, have identical steric structures with(rel. int.): 676.4083 [M{ (C,,Hs,N,O,; calcd. 676.3988)

regard to the molecule halves containing the atoms C-#5), 211 N-methylpiperidine ring + MeCH + CM
CH,OH + HF (67), 180 [211 — CKOH]* (100).

to C-21'.
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Isolation of compounds

Leaves and stems dabernaemontana bovinlaour. were [6]
collected in Tan Lac, Hoa Binh, Vietnam in March 1997. The 7]
species was identified by Dr. Nguyen Tap, Hanoi. A voucher
specimen was deposited in the Herbarium of the Institute of 8]
Pharmacy, Hanoi. The plant material was dried at room tem-
perature, ground and extracted (3.0 kg) with 95% MeOH at[9]
room temperature. MeOH was evapordtedacuqg and the
aqueous solution was extracted withexane, followed by
EtOAc andh-BuOH. The solvents were evaporaiesacuo
The united residues of the EtOAc am8uOH extracts were
partitioned between OMHCI and toluene-EO (1:1). After
addition of KHCQ to the aqueous layer, the latter was ex-
tracted with CHC}-EtOH (2:1). Evaporation of the solvents
in vacuogave a mixture of alkaloids, which was chromato-
graphed over silica gel with EtOAehexane (4:1) increas-
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