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Abstract

[he isolation of the alkaloids from two different
amples of stem bark of Tabernaemontana psorocar-
wis described. Both samples contained 16-epi-iso-
airikine as the major alkaloid but differed from
“whother in the number and quantity of the other al-
wiloids. The following minor alkaloids were identi-
ted: 12-methoxy-14,15-dehydro-vincamine, valle-
vschotamine, isovallesiachotamine, tetrahydroal-
“onine, coronaridine and voacangine.

Introduction

\lthough many Tabernaemontana species have
wen examined for their alkaloids, no research on the
“hiloids of T. psorocarpa is known to the authors ex-
5:; \1tjr the remark of Orerta that this specics is sui-
:;!:I\ILi tj){the extraction of alkaloids [2]. In a previous
:5"‘Liﬂitid.rl:10nﬂ we reported on lhe presence of the scco-
3 C,IULOS]de» sweroside from T. psorocarpa [1].
il I_“!\_Pifrf-‘er the isolation and identification of the al-

s1rom the stem bark is described.

Resultg and Discussion

l]:\i:;\q](’:‘g'l‘?nl‘ samElcs of T. psorocarpa coliected
B iﬂ.\cxti:l:t :n 1980 and 1981 1'espcct1vcl__v_ have

:m(]-q.gatgtt)i. FTach samp]; CF}HSISEE‘:d ot ?czn-:cs,

B the \l\t‘m{nl ¢ ark. In a preliminary :jl\'csllgat_mn

*orfore Omvﬁc;]r'k was shown to contain alkaloids.
i gl Uﬂq‘l 15‘ part has been investigated on a

* alkaloid “::ng\cotlumn_chromatqgraphy one ma-

':'“3"‘k‘luifie(jL[S,Imldwd from the first bark s;arlrnplc
HAAR B3 Oy means of its spectral data (UV. MS,
- "C-NMR. [a]iy as either isositsirikine or

16-¢epi-isositsirikine. As it was not possible to deter-
mine the stereochemistry of C-16 unambiguously
from the data published for isositsirikine [3] and 16-
epi-isositsirikine [4], the two alkaloids have been pre-
!)ared semi-synthetically from geissoschizine. Their
H-NMR spectra have been compared with the spec-
trum of the isolated compound. From the results ob-
tained and by comparison with the original 'H-NMR
spectra recorded by Kutney [3] and GiiBerT [4] it
could be concluded that the isolated compound is 16-
epi-isositsirikine (Fig. 1). This was later confirmed by
data published by Kan et al. [5] which are in good
agreement with the values presented in this paper.
The C-16 stereochemistry of the isositsirikines has re-
cently been revised [6]. The correct stereochemistry
is presented in Fig. 1. Using preparative TLC also
four minor alkaloids have been isolated from the first
bark sample, and identified as 12-methoxy-14,15-de-
hydro vincamine (Fig. 2), a mixture of vallesiachota-
mine (Fig. 3), and isovallesiachotamine (Fig. 3), and

Fig. 1.

Fig. 2.

Vallesiachotamine R, = CH, R, = H
lsovaliesizchotamine Ry = H. R, = CH;

Fig. 3.
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tetrahydroalstonine (Fig. 4) by means of their spec-
tral data (UV, MS, "H-NMR). The identity of the last
three compounds has been confirmed by coTLC with
reference substances. In addition to the alkaloids —
with the exception of tetrahydroalstonine — already
found in the first sample, traces of a mixture of coro-
naridine (Fig. 5) and voacangine (Fig. 5) have also
been isolated from the second bark sample and iden-
tified by means of coTLC in combination with ceric
sulphate spray reagent.

9

10

R1—7 3 i
g
7 N
CH300C" 45

Fig. 5. Ceronaridine R, = H
Voacangine R; = OCH;

So far 16-epi-isositsirikine has been isolated from
Aspidosperma cuspa (4] and Tabernaemontana psy-
chotrifolia[7] (syn. Peschieraechinata[8]). 12-metho-
xy-14,15-dehydro-vincamine has been isolated from
two species, namely Crioceras dipladeniiflorus [9]
and Hunteria elliotii [10]. Alkaloids of the vincamine
type are reported to occur in only two other Taberna-
emontana species. Vallesiachotamine and isovalle-
siachotamine are rare alkaloids isolated for the first
time by Dierasst from Vallesia dichotoma[11.12]. So
far they have always been isolated as a mixture. They
have not been isolated before from the genus Taber-
naemontana. Although tetrahydroalstonine has been
isolated from many different genera, its occurrence
in the genus Tabernaemontana is reported only once
[13]. Coronaridine and voacanginc occur in many 7a-
bernaemontana species; in fact they are the most
common alkaloids in the genus. The simultaneous
occurrence of 16-cpi-isositsirikine. vallesiachotami-
ne and tetrahydroalstonine is of biosynthetic interest.
All three alkaloids are examples of the early stages in
the indole alkaloid biosynthesis. Both tetrahydroal-
stonine and 16-epi-isositsirikine probably have 4,21-
dehydro-geissoschizine (Fig. 6} as precurser [14. 5].
The fact that only the 168 isomer of the isositsirikines
has been isolated, shows that the enzym systemin 7.
psorocarpa which is responsible for the reduction of
the double bond in geissoschizine is sterco-specific.
The enzym system present in Aspidosperma cuspa
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Fig.

and T. psorocarpa produces an isositsirikine withg, =~ ¢#70™
opposite 16-configuration as the one in Catharanily \T:[';
roseus [3, 6]. StockiT has proposed that vallesiach, ;. eth
tamine may be derived from 4.21-dehydro-coryny . wlt
theine aldehyde (Fig. 7). 4.21-dehydro-corynanthe. - ol
ne aldehyde hydrolyses via a carbinolamine to a diy "\'“;T:
dehyde. This is then converted. after isomerizatio '
of the 18,19 double bond. to a 19,20 double bond. b petecti
condensation between C,-OH and N;-H [14]. Pos, ~ The
bly 4,21-dehydrogeissoschizine, which is the probi ~ * L
ble precursor of both 16-epi-isositsirikine and tetr v ?m'!
hydroalstonine, andnot4.21 -dchydro-corynantheir - jod
aldehyde is the direct precursor of vallesiachotam + 1:Dr
ne. No isomerization would then be necessary. Th

co-occurrence of tetrahydroalstonine and vallesi  'rp@

chotamine demonstrates that later enzymes of th ,’L’;
heteroyohimbine pathway need not to be absentic o

the formation of alkaloids of the vallesiachotami — wM3
type, as suggested by Stockigr [14]. The concurrer  preser
production of the corynanthean. vallesiachotama: Wi
cburnan and ibogan classes thus makes T. psorocw ™
pa a unique species from a biosynthetical Viewpolt i,

within the genus Tabernaemontana. 16
T

VD

< S (1
Experimental WG
116),

Plant material oYy,
Two different samples. each consisting of stem bark. twigs @ H-N
leaves of T. psorocarpa (Pieree ex Stape) Pienon, were collectt H-N
by Dr. A. J. M. Lepuwessera in Ivory Coast. The first sample.cer the ']
lection no. Lg 12100, was collected early in 1980 10 km east®  dal
Yakassé Mé. The second c 1. Lg 12277, wasdd Ch

lected in late 1981 in Fo mens are ke 329

in the herbarium at Wage EERE
12

Isolgiion of the alkaloids 19,
The isolation procedure and the quantities of stem bark wse 1740
were the same for both samples. 225 g of the ground stem barkws L
extracted for 12 hours with 96 % alcohol in a Soxlet apparatus Wt sste
king under reduced pressure (+ 0.25 atm.). After filtration thed”  Bpa
cohol was evaporated in vacuo to dryness. The extract (12g)% uv.
partitioned between 200 mi cthyl acetate and 200 ml 2% acet+ MS;
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4 The acetic acid layer was collected, brought to pH = 8 with
'l}]u'w ammonium hvdroxide and extracted with ethyl acetate. The
v} acetate layer was collected, dried over anhydrous sodium sul-
hate and evaporated invacuo to dryness. Yield: 110 mg ()ftert'lary
: 0.05 % ). The extract was passed through a Merck Silica
ool cotumn. size B {dcacll volume Llf 90 ml) with ethyl acet;ne-_isa—
;mpiim" (1 + 1) as mobile phase. IlLt)r‘hmI? samp!csthrcc fractions
were collected. The second am_d {h:rd_tr:lcllmn ol_horh \'amplcslc_an—
{yned purs Ef-metho.\y—!-LlJ-d__chyuro—\-'mcamnm emtli ]{1-1‘:}11-1_50-
peirikine respectively. In the first bark sample the first fraction
e separated by means of preparative TLC on 0.25 mm silica gel
i’E-’.‘ﬁ-lihi}Tfﬂ with solvent system B in tetrahydroalstonine and a
ppture of the vallesiachotamines. Although the two isomers can
« wparated by means of solvent E, this was not attempted due to
e minimal quantity present. In the second bark sample fraction
e wis again separated with solvent B in two bands. The band
wnh the lower R, yielded again a mixture of the vallesiachotami-
. while the band with the higher Ry was shown to be a mixture of
_conaridine and voacangine by means of MS and NMR. This was
Jafirmed by means of coTLC with solvent D. Coronaridine and
_wcangine were not further separated due to lack of material.

‘il}\;lIOIIdS{

¢ jpomatography
Ihe TLC systems used were:
v othylacetate — isopropanol 1 + 1
i cthyl acetate — isopropanol 9 + 1
¢ 1oluene — absolute ethanol saturated with ammonia 9 + |
i1 toluene — absolute ethanol saturated with ammonia 98 + 2
i chloroform - cyclohexane - diethylamine 10 + 8 + 3.
vilonsilica gel F254 ~fertig platte” Merck in saturated chambers.

Peteetion
[he spray reagents used were:

A 1% cerie sulphate in 10 % sulphuric acid

- 0.2M ferric chloride in 35 % perchloric acid. followed by hea-
ting with hot air

¢ edoplatinate reagent

i Dragendorff's reagent.

Yynratus
. E'\' SI"L‘Ic‘lra were recorded in methanol. 100 MHz 'H-NMR and
* IMHz "C-NMR spectra were recorded on a JEOL PS-100 ap-

muiatus, 300 MHz '"H-NMR spectra were recorded on a Bruker

U AL, both in the Fourier transform mode in CDCl;. Shifts are
fresented in O values relative to TMS. MS spectra were obtained
l.'h 40 AEL MS 902 spectrometer using a direct inlet system and
“ition energy of 70 ¢V, [¢]f was recorded in CHCI;,
! ’-'”-’1"'fr'i:i:minn of the alkaloids
...,{r"‘_r'-PI-f_y;).\-;'!_\\;-r."kr'w: Rvalues in the TLC systems: A 0,19, B
0\ i “-3_1}- Colour with spray reagent: A yellow. B green-black.
A :\ 223, 278 and 288 (sh) nm.
CUGEC, 70 eV): myz 355 (15)., 354 (M™, 67). 353 (54), 339 (3),
=325 (4).324(7). 323 (24), 295 (6). 252 (33). 251 (100). 250
[ 249(37), 237 (16), 235 (9). 223 (14). 171 (27). 170 (32). 169
:_ll'\-.{‘l‘“ﬂh'}- 136 (23}, 144 (19).
ei.\\]E (100MHz): the 'H-NMR spectrum was identical with the
“‘\\?;:*_”U"‘- of svnthesized 16-cpi-isositsirikine and with
. i.l.l MR spectrum of 16-epi-isositsivikine isolated by Guser)
1.
{ : 2
- ;\IE”E__“?Q MHz): 13.0(q. C-18). 18.5 (1. €-6). 29.6 (1. C-14).
g -15). 49.1 (d. C-16). 51.2 (1. C-3). 51.5 (g. COOCH3).
_:'it"[]\f"n"?”-fll, C-17).61.6(1.C-21), 107.3 (s. C-T). 11 1.O(d.
e 30(d. €9), 119.2 (d. C-10). 1214 (d. C-11). 122.5(d, C-
L e OB 133.5 (5. C-2). 134.5 (5. C-20). 136.2 (5. C-13),
e DCHL). [l —97° (e = 0.19).
e oyl I S-delydro-vineamine: R-values in the TLC

my h , v
i IB 040, Cu.ay. ¢ olour with spray reagent: A grey-black.
“PMlue-green, = EE S
Lt s
e im--l;-(_—‘lfl. 271281 (sh). 294 nm.

ST eV)miz 383 (15), 382 (M. 61). 381(11). 364 (4).

353 (22), 352 (11), 351 (11), 349 (8), 335 (12), 324 (27), 323 (100),
314 (5). 308 (12), 307 (8), 295 (7). 294 (9), 293 (8), 281 (4), 280
(54), 279 (27), 265 (11).

'H-NMR (100 MHz): 7.08 (dd,J = 2.0 and 6.6 Hz, H-9), 7.08 (dd,
J=6.4and 6.6 Hz. H-10).6.58 (dd, ] = 2.0 and 6.4 Hz, H-11),5.78
(brd.J =94 Hz H-15).5.48(dt. J = 2.8 and 9.4 Hz. H-14). 4.26
(brs. OH), 4.04 (brs, 1-21), 4.0-2.4 (m. H-5 and H-6). 3.85 (s.
COOCH,),3.76(s.OCH;),3.02 (m. H-3),2.48 (d, J = 12.5Hz, -
17).2.10(d.J = 12.5 Hz, H-17). 2.05 (dd, ] = 7.6 and 12.5 Hz, H-
193..1.59 (dd. I = 7.6 and 12.5 Hz. H-19). 0.99 (1.1 = 7.6 Hz. H-
18).

Melting point: 208° C (uncorrected). [a]™: + 82° (¢ = 0.019).

Vallesiachotamine and isovallesiachotamine (mixture): Ry-valu-
es in TLC system: B (1.61, E 0.43 and 0.48. Colour with spray rea-
gent: A red-brown, B orange-yellow.

UV bt 223 and 291 nm.

MS (150° C, 70 eV): m/z 351 (47). 350 (93), 335 (15), 323 (21), 322
(42), 319 (16). 318 (15), 317 (13), 307 (30), 291 (52),279 (100). 265
(33), 264 (26). 263 (85).221 (60), 209 (32).

"TH-NMR (100 MHz): 10.30 (s, H-21 isov.), 9.38 (s, H-21 vall.),
7.76 (s, H-17 isov.). 7.68 (s, H-17 vall.), 7.53-7.10 (m, H-9, H-10,
H-11 and H-12). 6.67 (q. ] = 6.5 Hz, H-19 vall.). 6.46 (q, ] = 6.5
Hz, H-19 isov.).4.6-4.2 (m, H-3), 4.06-3.97 (m, H-15), 3.86—
3.73 (m, H-6). 3.64 (s, COOCH5), 2.94-2.83 (m. H-5), 2.18 (d, ]
= 6.5 Hz. H-18 isov.). 2.10 (d. ] = 6.5 Hz, H-18 vall.). 2.15-1.7
(m, H-14). The 'H-NMR data are in good agreement with those re-
cently published by Warerman et al. [15].

Tetrahydroalstonine: Ri-values in TLC systems: B 0.67, C0.72,
D 0.39. Colour with spray reagent: A brown-black, B no colour.
UV, ke 222,282 and 289.

MS (125° C, 70 ¢V): miz 352 (M. 100), 351 (55), 337 (28), 323 (6).
321 (5).293(7).251 (17),249(11), 223 (23), 209 (11). 197 (18), 156
(43). "H-NMR (300 MHz): 7.78 (brs. NH), 7.56 (s. H-17).7.45 (d,

= 6.7 Hz. H-9), 7.25-7.05 (m, H-10. H-11 and H-12), 4.50 (dd. ]
=6.0and 10.5Hz. H-19).3.75 (s. COOCH,;), 3.36(dd, J = 2.5 and
11 Hz, H-3), 3.12 (dd. ] = 2.5 and 13 Hz, H-218), 3.0-2.85 (m,
H5B and H6p), 2.82-2.65 (m. H6a, H-15 and H-21a), 2.6-2.45
(m, H-5¢ and H-14a), 1.40(d. J = 6.2 Hz, H-18).

Coronaridine and voacangine (mixture): Revalues in TLC sy-
stems: B 0.68. C 0.76, D 0.60 (cor.) and 0.52 (voa.). Colour with
spray reagent: B coronaridine blue. purple after heating, voacan-
gine purple, blue after heating.

UV, by 226, 283 and 294 nm.

MS (25° C. 70 ¢V): mfz 369 (10, voa.), 368 (M*. 32, voa.), 353 (5.
voa.), 339 (22. voa. and cor.), 338 (M™. 74, cor.), 323 (12, cor.).
309 (3. voa. and cor. ). 283 (2, voa.), 279 (2, cor.), 253 (5, cor.), 244
(6, voa.). 214 (15, cor.), 208 (13, voa. and cor.), 184 (12, voa.). 169
(20, cor.), 168 (8, cor.), 167 (11, cor.}, 160 (7. voa.), 154 (19, voa.
and cor.), 136 (100, voa. and cor.). 135 (36, voa. and cor.), 130 (10,
cor.). 124 (50. voa. and cor.). 122 (39, voa. and cor.).

'H-NMR (300 MHz): 7.77 (s, NH cor.), 7.64 (s, NH voa.), 7.48
(dd.J = 7.5 and 1 Hz. H-9 or H-12 cor.), 7.24 (dd, J = 7.5 and 1
Hz. H-Y or H-12 cor.), 7.15(ddd ] = 7.5, 7.5 and 1 Hz, H-10 or H-
1lcor.).7.13(d. ] =9.0Hz, H-12voa.).7.08 (ddd, ] = 7.5, 7.5and
1 Hz. H-10 or H-11 cor.). 6.92 (d. J = 2.5 Hz. H-9 voa.), 6.80 (dd.
J = 9.0 and 2.5 Hz, H-11 voa.). 3.85 (s, OCH,; voa.}, 3.71 (s.
COOCH; voa. and cor.), 3.85-1.30 (m, aliphatic protons), (.90 (t,

= 7.4 Hz, H-18 voa. and cor. ).

Synthesis of isositsirikine and 16-epi-isositsirikine

14 mg of geissoschizine was dissolved in 6 ml C;H-:OH - H.O (5
+ 1) and after addition of NaBH, stirred at room temperature for
1%2 hours. The solution was then first acidified with 4 N HCl and
subscquently basified with KHCO,. The solution was then extrac-
ted twice with EtOAc after addition of 6 ml H-O. The EtOAc layer
was dried over anhydrous Na,SO, and evaporated in vacuo. The
residue was separated by means of preparative TLC with solvent A
in 2 bands. The lower. smaller band yielded a side product, which
wits shown by its MS and "TH-NMR data to be most probibly iden-
tical with isositsirikinediol. The higher, major band yielded 2 com-
pounds in approximately equal quantities. which were separated
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by means of preparative TLC with solvent E. The band with higher
R, was characterized as isositsirikine and the band with lower Ry as
I 6-cpi-isositsirikine.

Isositsirikine: Ri-values in TLC systems: A 0,19, B .07, C0.31,
E 00,42, Colour with spray reagent: A yellow, B green-black.
MS (160° C, 70 eV): m/z 355 (17), 354 (M, 81). 353 (68). 339 (4),
337(2),325(4). 324 (7), 323 (23). 295 (6). 252 (33). 251 (100). 250
(14). 249 (29), 237 (14), 235 (7). 223 (12). 171 (17). 170 (20). 169
(31). 168 (10). 156 (11). 144 (1L 1).
'H-NMR (300 MHz): 8.75 (br s, NH). 7.48 (d. I = 7.5 Hz. H-9).
7.39(d. ] =8.1 Hz. H-12).7.20-7.08 (m, H-10 and H-11). 5.64 (q.
J =6.8Hz. H-19), 4.34 (brs, H-3), 3.82 (5. COOCH). 3.57 (dd, J
=T7and 11.6 Hz. H-17a).3.56 (d. J = 12.5 Hz. H-21a), 3.50 (dd, ]
= 3.6and 11.6 Hz. H-17b), 3.29 (br dd. J = 5.6 and 13.2 Hz, H-
SB), 3.12-3.03 (m, Sc and H-15), 3.0 (m, H-63). 2.97 (brd, J =
12.5 Hz. H-21pB). 2.66 (br dd, J = 4.6 and 16 Hz, H-6a), 2.51 (m.
H-16), 2.24 (m. H-14c¢ and H-14B). 1.67 (dd. ] = 1.0 and 6.8 Hz,
H-18).

16-Epi-isositsirikine: R-values in TLC systems: A 0,19, B 0.07
and E 0.20. Colour with spray reagent: A yellow. B green-black.
MS (160° C, 70 ¢V): m/z 355 (17). 354 (M*, 81), 353 (68). 339 (4),
337 (2). 325 (4), 324 (7), 323 (23), 295 (6). 252 (33). 251 (100), 250
(14), 249 (29), 237 (14), 235 (7). 223 (12), 171 (17), 170 (20), 169
(31). 168 (10), 156 (11), 144 (11).
'H-NMR (300 MHz): 8.55 (br s, NH), 7.46 (d. J = 7.2 Hz, H-9,
7.34(d.J = 7.8 Hz, H-12), 7.20-7.06 (m, H-10 and H-11),5.53 (g.
J =6.7Hz, H-19),4.06 (brs, H-3),3.95(dd.J = 4.1 and 12 Hz, H-
17a),3.88 (dd, J = 5.00and 12 Hz, H-17b), 3.80 (brd, ] = 14.0 Hz,
H-21p), 3.56 (s, COOCHj), 3.33 (ddd, J = 4.7, 4.7 and 9.5 Hz, H-
15), 3.20 (br dd, J = 5 and 12 Hz, H-58), 3.12 (brd. J = 14.0 Hz,
H-21at), 2.93 (m. H-63). 2.85 (m, H-5a), 2.67 (brd, ] = 15 Hz, H-
6a).2.60 (ddd, J = 4.1,5.0 and 9.5 Hz, H-16), 2.30 (m, H-14aand
H-14f8). 1.61 (d. ] = 6.7 Hz, H-18). The data presented here for the
isositsirikines are in close agrecment with the data published by
Kan [5]. except for the shift of the carbomethoxy group in isositsi-
rikine, 3.82 and 3.67 ppm respectively.
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