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Abstract-Eighteen alkaloids have been ldentdied m the root bark, stem bark and leaves of Strychnos kasengaensrs 
from Zaire, They are lsoretulmal, retuhne, desacetyl lsoretuhne, desacetyl retuhne, dehydrolsostrychnobllme, 
matopensme and its mono-N-oxide, nordlhydrotoxlferme, lsoretuhne, N(l)-desacetyl 18-acetoxylsoretuhne, Wdand- 
Gumhch aldehyde and dlol, desacetyl lsoretuhnal, 0-acetyl retuhne, 16R-lsosltslrlkme, 0-acetyl lsoretuhne, 1 1-methoxy 
retuhne and 11-methoxy isoretulme 

INTRODUcTION 

Strychnos kasengaensts De Wild 1s a bane from Eastern 
and central Africa [ 11, it belongs to the Lamgerae se&on 
of the genus Strychnbs (Logamaceae) As part of our 
studies on African Strychnos [2] we herein report our 
results on the alkaloid content of its stem bark, root bark 
and leaves 

All extractlons were conducted m the usual fashion [2], 
alkaloid mixtures (AM) were obtained with the followmg 
yields 13 8 g/kg (root bark), 6 0 g/kg (stem bark) and 
13 g/kg (leaves) The root and stem bark AM were 
separated by medium pressure liquid chromatography, 
analytical samples were obtained by prep TLC of selected 
fractions The alkaloid content of the leaves was m- 
vestlgated by TLC The complexity of some of the 
fractions has precluded an accurate determination of the 
percentages of alkaloids and the figures given m brackets 
are approximate 

RESULTS AND DISCUSSION 

The major alkaloids isolated from the root bark are 
lsoretulmal 1 (8 y0 of AM) and retuhne 2 (30 y0 of AM) 

Isoretuhnal 1 1s one of the maJor alkaloids of S uarwbzh 

Fv I 
3 4 and it was Identified by direct companson, 
3C NMR, which was not available to us at the time of the 

first Isolation 1s presented m the Experimental part The 
related desacetyl lsoretuhne 3 (2 y0 of AM) and desacetyl 
retuhne 4 (1% of AM) are also present Purlficatlon of the 
least polar fractions yields two minor bisalkalolds mato- 
pensme 5 (4% of AM) and dehydrolsostrychnoblhne 6 
(5 % of AM) 

Matopensme 5 1s a dimeric alkaloid, which 1s also 
present in S matopenszs S Moore Its compositlon was 
determined as CJsH.+2N40 by high resolution mass 
spectrometry (570 3366) The structure of 5, a symmetrical 
dlmer, was established by exammatlon of its 400 MHz 
‘H NMR spectrum, It has been the subject of a pre- 
liminary communication [S] 

The molecular weight of the second nonpolar dlmerlc 
alkaloid 6 was determined as 612 by mass spectrometry, 
the [M]’ analysed for C4,,H4.,N40a (meas 612 3442, 
talc 612 3462) The UV spectrum was the supenmpo- 
sition of several chromophores and showed maxima at 
218, 250, 280 and 290 nm The IR spectrum showed no 
bands corresponding to OH or NH absorptlons, a strong 
double band at 165&1660 cm- ’ seemed to mdlcate the 
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presence of an N-acyl function This was further confirmed 
by the 400 MHz ‘H NMR (Table l), which showed a 
three-proton singlet at 62 05 (AC) and a one-proton 
doublet at 7 82 (H-E’), these features correspond to an 
N(1) acetyl group Two ethyhdene side chams were also 
observed and one of them 1s unusually shlelded @Me 
104,6H-19 5 1) A one-proton doublet located at 65 2 (J 
= 10 5 Hz) was remmlscent of the oxaune H-17 proton of 
the strychnoblhne type alkaloids [6-91 as well as that of 
gelssospermme [lo] Multiple lrradlatlon expenments 
were performed to establish mterproton connections and 
partial structure A was deduced Such a structure sug- 
gested the presence of an lsoretulme moiety m 6 

The protons, which were not Involved m substruc- 
ture A could be placed into two CHz-CHz units, two 
CH,&H=CXHz units and one CH-CHz-CH umt 
Although these fragments could be accomodated into two 
retuhne/aoretuhne subumts (hypothesis I) or into two 
lsoretulme/gelssoschlvne subunits (hypothesis II), the 
best fit was obtained for a strychnohhne type structure 
(hypothesn I) As the MW ofstrychnoblhne ofS varzabhs 
[6] IS 614, compound 6 could be a strychnoblhne with a 
supplementary single or double bond Observation of a 
one proton singlet (66 2, IV,,, = 2 Hz) m the ‘H NMR 
spectrum of 6 led us to propose a dehydro-16,17 ISO- 
strychnoblhne structure for this compound The location 
of the new bond rests on the observahon of a singlet at 
S3 73 (H-2) and on the appearance of H-15 as a triplet, the 
chemical shift of H-17 1s normal for an enol ether 

structure Comparison of the NMR spectrum of 6 with 
the data publrshed for 12’-OH lsostrychnoblhne [8] and 
for Isostrychnoblhne [6] shows that 6 belongs to the rso 
series Configuration of the oxazmlc C(17’) and confor- 
matlon around the C-l&C-17’ bond cannot be de- 
termined with certamty as It was for P-OH aostrychno- 
blhne [ 81 The deshleldmg of H-l 2’ (6 7 82) 1s mdlcatlve of 
a conformation around the N-l-CO bond m which the 
oxygen of the carbonyl faces H-12’, ca 10% of the other 
rotamer appears m the ‘H NMR spectrum Usmg the 
analysis of the ‘H NMR parameters published by 
Tavermer et al [ll] for the retuhne-lsoretuhne system, 
one may build a molecular stereomodel of 6 m which the 
D rmg of the dehydro moiety 1s ma boat form (broad Me- 
18’ resonance, large vlcmal couphng constant for CHz- 
21’) In this particular conformation Me-18’ hes on top of 
the C-lti’-C-17’ double bond m its shleldmg area [12] 

The mass spectrum of 6 displays the ublqultous m/z 
121,122 ions of ethyl plperldemes and m/z 130,144 tons of 
tryptamme In the middle range of the mass spectrum, a 
cluster of Ions at m/z 305, 306 and 307 IS due to the 
cleavage of the C-17’-C-16’ bond as was found in 
strychnoblhne [6] Alternative cleavages of the oxazme 
bonds with hydrogen migrations might yield the frag- 
ments at m/z 293, 309, 310 and 311 A noteworthy 
fragment IS also found at m/z 583 [M - 29]+ and m the 
absence of an aldehyde, It may be explamed by a double 
bond mlgratlon m the oxazohne rmg followed by expul- 
slon of the C-17 H-O fragment Other structures such as 6 
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Table 1 ‘H NMR spectrum of alkaloid 6 

6 (mm) Multlphclty J (W 6 (r-w) Multlpllclty J (Hz) 

H-2 3 13 s w/z =3 H-2 423 d 105 

H-3 3 82 i, K/Z = 7 H-3 3 56 H-14, 221 15,35,35 H-12 782 f 75 
H-1$ 133 brd 15 H-14’, 202 
H-15 2 82 br s H-14’, 164 dt 15, 3, 3 
H-17 620 iwd w/z = 2 H-15 31 3 
H-18 104 7 H-16 252 

s, 
3,105 

H-19 5 10 brq 7 H-17 520 d 105 
H-21, 37 br d 145 H-18 168 dd 7,2 
H-21, 26 d 145 H-19 566 :: 7 

H-21’, 3 7 16 
H-21’, 325 brd 16 
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of the lon@caudatme type [2] are ruled out by the non- 
conformity of the IR and mass spectrum of 6 with what 
would be expected for 6 

The order of elutlon of the root bark alkaloids 1s 
matopensme 5, rsoretulmal 1, dehydrolsostrychnoblhne 6, 
desacetyl lsoretuhne 3, desadetylretulme 4 and retuhne 2 

The alkaloid content of the stem bark was somewhat 
lower (4 7 g/kg) and seemed more complex due to the 
presence of several mterconvertmg retulme type alkaloids 
Dehydrolsostrychnobllme 6 was not found m the stem 
bark, matopensme 5, however, was present, accompanied 
by its mono-ZV-oxide 7 and by the parent nordlhydrotoxl- 
ferme 8 The ‘HNMR spectrum of the N-oxide of 
matopensme was complex due to its now unsymmetrical 
structure, large chemical shift differences were found for 
protons in the vlcmrty of the N-oxide group (H-3, H-21, 
H-19, Me-18) as we11 as for remote protons such as the 
aromatics or the H-2 (see Experlmental for data) This fact 
might be attributed to conformational changes within the 
N-oxide bearmg moiety This structure was unamblgu- 
ously proved by preparation of 7 from 6 (MCPBA, 
CH,Cl,) 

Along with these dlmerlc alkaloids, we found SIX 
alkaloids related to lsoretulme lsoretulme 9, N(l)- 
desacetyl-l&acetoxy lsoretuhne 10 [2], Wleland- 
Gumhch aldehyde 11, its dlol 12, desoxy Wdand- 
Gumhch aldehyde S--the desacetyl counterpart of com- 
pound 1 of the rootbark-and 1 1-methoxy lsoretulme 15 
The first five compounds were identified by direct com- 
panson with authentic samples and also by their physical 
and spectra1 properties The retulme series was represen- 

6’ ROE R’=Ac 

ted by retulme 2 by its 0-acetyl derlvatlve 14 and by 1 l- 
methoxy retulme 16, all gave ‘H NMR spectra com- 
plicated by the presence of rotamers [ll, 131 

11-Methoxy lsoretulme 15 was found in fractions 
containing lsoretuhne 9 Its ‘H NMR spectrum was 
similar to that of lsoretulme [ 1 l] except for a three proton 
singlet at 63 82 and for an AMX pattern m the aromatic 
area (J,, = 8 Hz, J,, -Z 2 Hz) These data were mdlca- 
tlve of the presence of a methoxyl substltuent at posltlon 
C-10 or C-l 1, on the benzene rmg Confirmation of this 
hypothesis was obtamed through the mass spectrum of 
15, which showed slmllarltles with that of retulme except 
for the fragments contammg the mdole rmgs (m/z 160, 
174,216,323 and 368) [ 141 Final locatlon of the methoxyl 
group m C-l 1 was based on the “C NMR spectrum of 15, 
which was interpreted according to Wenkert’s results on 
lsoretulme [ 151 Introduction of a methoxyl group on the 
C-10 of 9 would have left almost unchanged the chemical 
shift of C-12 (6117), the absence of any methme in this 
area (acCH 122 7, 109 8, 105 5) did not favour this hypo- 
thesis and this 1s the reason why we propose structure 1 l- 
methoxy lsoretulme for this novel alkaloid 

The retulme contammg fractions presented different 
colors, from pale orange to purple, upon spraymg with 
Ce(IV) spray Whereas the ‘orange’ fractions were pure 
retulme 2 as demonstrated by 400 MHz ‘H NMR, the 
‘purple’ fractions were 1 1 mixtures of retulme 2 and of a 
methoxy retulme 16 The high field part of the ‘H NMR 
spectrum was supenmposable on the complex retuhne 
spectrum (mixture of rotamers) except for two singlets at 
63 8 and 3 83 (3 1 ratlo) In the aromatlc part of the 

8 7 
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AC &OH 

16 PH 

15 OMe 16 BH 

9H 16 aH 

16 OMe I6 aH 

spectrum, a broad smglet at 67 78 (WI,, = 4 Hz) cor- 
responds to H-12 of the methoxyretuhne rotamer in 
which the carbonyl oxygen IS onented towards C-13 We 
therefore conclude that 16 IS 11-methoxy retuhne, al- 
thaugh we do not claim its lsolatlon as pure matenal 

Besides these ‘Strychnos’ type alkaloids, small quan- 
tities of 16R-lsosltsmkme 17 were found (< 1 % of AM), 
this alkaloid was ldenttied by a synthesis from gelsso- 
schlzme and by comparison of the 400 MHz ‘H NMR 
spectrum of 17 with hterature data [16] 

The order of elutlon of the alkaloids m the stem bark IS 
matopensme 5, nordlhydrotoxlferme S, 16R-lsontslnkme 
17, lsoretuhne 9, 11-methoxylsoretuhne 15, N(l)-des- 
acetyl-ll-acetoxy lsoretuhne 10, O-acetylretuhne 14, 
matopensme N-oxide 7, retuhne 2, 11-methoxy retuhne 
16, Wleland-Gumhch aldehyde 11 and dlol 13 

The leaves AM, which was available m low ydd, 
presented three major spots on TLC Prep TLC ylelded 
three alkaloids identified as 0-acetyl retulrne 14 (3 % of 
AM), 0-acetyl lsoretuhne 18 (13 % of AM) and retuhne 2 
(10 % of AM) by comparison with authentic samples 

Eighteen alkaloids have been identified from the root 
bark, stem bark and leaves of Strychnos kasengaensts 
They all belong to the akuammlcme type of alkaloids 
except 16R-lsosltwrtkme 17 Although rare, this kmd of 
skeleton IS found, among Strychnos species, m duners such 
as gelssospermme [lo] and longcaudatme [2] or m 
quaternary ammomum salts such as the dlplocehnes [17] 
The three dlmers dehydro lsostrychnobllrne 6, matopen- 
sme 5 and nor-dlhydrotoxlferme 8 represent different 
stages of the coupling between monomers such as desoxy 
Wdand-Gumhch aldehyde All other monomers result 
from eplmerlzatlon at C-16, reduction and acetylatlons of 
the parent aldehydes 

EXPERIMENTAL 

General Plant matenal was collected by one of us (C D ) m 
tire and ldentlfied by H Breyne Plant mate& was collected 
under the ‘Etude phytochnmque de la Bore du Zaire’ research 
project A herbarmm specimen 1s deposIted m the Brussels 
National Gardens under No HB 4465 Mps are uncorr ‘H NMR 
were measured at 400 MHz with a prototype built at the Instltut 
d’Electromque Fondamentale, Umversite de Pans&d, Orsay 
13C NMR was obtained at 15 MHz or at 22 5 MHz 

TypIcal extractton procedure Finely ground root bark (280 g) 
was wetted with 160 ml ofconc NH,OH halfdduted m HZ0 and 
hxlvlated overnight m 201 of EtOAc Completeness of the 
extractton IS verdied by the Valuer Mayer test The organic soln 
was extracted with a 2 % HZSOC the acid layer separated, made 

alkaline wtth NH40H and extracted with CHQ The CHCls 
soln was washed with HzO, dned (NazSO,) and evapd m uacuo 
We obtamed 3 88 g of crude AM, yield 13 8 g/kg In a slrmlar 
fashion 880 g of m&d stem bark yielded 5 3 g of AM (6 0 g/kg) 
and 460 g of ground leaves yielded 0 6 g of AM (13 g/kg) 

TypIcal separatzon procedure The AM from the stem bark 
(5 3 g) was fracttonated on 200 g Merck slhca gel H-60 (elutlon 
pressure 10 bar) After a 200 ml dead volume’, 30 ml fractions 
were collected Solvents were CHCl, (fr l-80) and mixtures of 
CHCI,-MeOH (99 1) (fr 81-182), (49 1) (fr 183-253), (19 1) (fr 
254-338), (9 1) (fr 339-427), (4 1) (fr 428-528), (1 1) (fr 
529-600) Matopensme 5, its mono-N-oxide 7, nor dthydrotoxt- 
ferm 8, isositsmrtkme 17, were m fractions 17&237, N(l)- 
desacetyl-18-acetoxy lsoretuhne 10 was m fr 262-272 along with 
lsoretuhne 9, 11-OMe lsoretuhne 15 and 0-acetylretuhne 14, 
retuhne 2 and 11-OMe retulme 16 were in fr 329-346, Wleland- 
Gumhch aldehyde 11, dtol 13 and desoxy 1 Wleland-Gumhch 
aldehyde 13 were m fr 466-522 AnalytIcal samples were 
obtained by prep TLC of these fractions Evaluation of the 
relative percentages 1s as follows 5 (1 %), 7 ( -c 1 %), 8 (1 5 %), 17 
(<l%)>lO(l5%),9+15(2%),14(07%),2(25%),16(5%),13 
(8%A 11 (15%), 13 (6%) 

New alkaloids Matopensme 5 (CR red), [aID = + 105” (c 0 6, 
MeOHX UV IEHnm 217 (log E 446), 292 (392X 315 (395). 
IR vz’, cm-’ 1650, 1605, 1480, 1460, 1390, 1300, 1270, MS 
m/z (rel mt ) 570 3366 (CJ8H41N40, 45 %), 412 (2), 322 (lo), 307 
(15), 279 (45), 277 (75), 180 (30), 144 (lOO), 130 (40), 122 (35), 121 
(30), ‘H NMR see ref [S] 

16,17-Dehydrotsostrychnobrlrne 6 (CR purple), [alI, = +49 
(c 0 64, MeOH), UV A=” nm 218 (log E 4 38), 250 (4 19), 280 
(3 75), 290 (3 75), IR YE’] cm-’ 1660,1650,1600,1470,1450, 
1385, MS m/z (rel mt ) 612 (50), 583 (20), 555 (5), 515 (2), 321,320, 
319, 305 (40), 293 (6O), 144 (loo), 130 (30), 122 (20), 121 (30), 
‘H NMR see Table 1 

Matopensrne mono-N-o&e 7 (CR red), UV I=” 217,263, 
313, IRv~&~~~ cm-’ 1650 (weak), 1600,1485,1460,1390,1270; 
MS m/z (rel mt ) 586 (5), 584 (5), 570 (60), 569 (40), 568 (80), 552 
(lo), 305 (30), 293 (35), 279 (50), 278 (40), 277 (95), 275 (50), 180 
(20), 164 (50), 144 (lOO), 130 (40), 122 (50), 121 (60), ‘H NMR 
(400 MHz, CDCI,) S7 2-7 1 (m, 4H), 6 81 (t, J = 7 Hz, lH), 6 76 
(t,J=7Hz,lH),623(d,J=7Hz,lH),616(d,J=7Hz,lH), 
565(br,q,J=7Hz,lH),536(brq,J=7Hz,lH),532(brs,2H), 
42(d,J=5Hz,lH),413(d,J=13Hz,lH),407(d,J=7Hz, 
IH), 364 (brs, lH), 3 1 (brs, IH), 297 (brs, lH), 19 (brd, J 
= 7 Hz, 3H), 183 (brd, J = 7 Hz, 3H) 

Isoretulrnal 1 (Supplementary data, for other propertles see 
ref [3]) Mp 188-191, “C NMR (CDCI,) 203 0 (d, C-K’), 168 8 
(s, COCH,), 140 2 (s, C-13), 138 1 (s, C-8), 133 2 (s, C-20), 128 0 (d, 
C-11), 124 7 (d, C-lo), 122 7 (d, C-9), 1216 (d, C-19), 115 6 (d, C- 
12), 67 2 (d, C-2), 61 8 (d, C-3), 58 0 (I, C-21), 57 5 (d, C-16), 54 1 (t, 
C-5), 50 8 (s, C-7), 43 9 (t. C-6), 30 3 (d, C-15), 27 4 (t, C-14), 23 9 (q, 
CH,CO), 12 7 (q, C-18) 

11-Methoxy rsoretulme 15 (CR pmk), [aIt, = + 145” (c 0 2, 
MeOH), UV n%H (log E) 223 (4 32), 250 (4 05), 292 (3 69) nm, 
IRvEcm -’ 3400,1660,1610,1595,1390, 1040, MS m/z (rel 
mt ) 368 (So), 353 (lo), 323 (45), 216 (S), 174 (40), 166 (SO), 160 (lo), 
144 (lo), 121 (loo), ‘H NMR (400 MHz, CDCl& 7 07 (br d, J 
= 8 Hz), 6 7 (br s), 6 67 (d, J = 8 Hz), 3 82 (s, 3H), other peaks as 
in Isoretuhne, ‘“C NMR (22 5 MHz, CDCI,) 6 170 6 (C=O), 
159 7 (C-11), 143 0 (C-13), 122 7 (C-9), 1206 (C-19), 109 8 (C-lo), 
105 5 (C-12), 70 7 (C-2), 64 8 (C-17), 618 (C-3), 58 9 (C-21), 55 8 
(OMe), 53 9 (C-5), 52 1 (C-7), 47 7 (C-16), 42 6 (C-6), 31 7 (C-15), 
284 (C-14), 232 (COCH,), 128 (C-18), htgh resolution MS 
368 2018 (C,,H,,N,O,), 323 1791 (CzoH,,N,Oz) 
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