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Abstract-The main constituent ofthe stem bark of Canthium subcordatum was found to be shanzhiside methyl ester, an 
iridoid recently described for two Mussaenda species; it is accompanied by the new iridoid shanzhisin methyl ester 
gentiobioside. No alkaloids were detected. 

LNTRODUCTION 

Canthium subcordatum is a tree which grows in central and 
western Africa and reaches a height ofmore than 10 m [l 1. 
Its roots, leaves and stem bark are used for medicinal 
purposes [ 11. It has recently been reported that alcoholic 
extracts of the stem bark have potential antidiabetic 
properties [2]. Earlier investigators of the chemical 
constituents of the stem bark of C. glabrijorum (syn. C. 
subcordatum) described the isolation of calmatambin, a 
water-soluble glucoside with empirical formula 
C,gH,,0,,.2H,O [3>41, whose structure was not 
determined. This paper reports the isolation and structure 
elucidation of two major and five minor constituents from 
the stem bark. 

Isolation 
RESULTS AND DISCUSSION 

Chromatography of the methanolic extract of the dried 
stem bark over Sephadex LH-20 gave fractions Al to A5. 
Al mainly contained polymeric materials and was not 
further investigated. Rechromatography of A2 (main 
fraction) over silica gel yielded, as the main component, a 
glycoside, which crystallized to give 1(7 % of total extract), 
a compound identical with shanzhiside methyl ester, an 
iridoid glycoside recently found in two Mussaenda species 
[5]. 1 could be isolated more easily and directly by 
adsorption onto charcoal of the water-soluble fraction of 
the methanolic extract. 

Upon concentration of fractions A2 and A3 another 
major compound (2 %) was identified as D-mannitol on the 
basis of its physico-chemical properties and by conversion 
into its diisopropylidene derivative. Fraction A4 contained 
two compounds (0.6 and 0.8 %) with similar R, values on 
silicagel but which could be easily separated on aluminium 
oxide. From the spectral data and by comparison with 
authentic substances they were identified as orcinol 
monomethyl ether and scopoletin. Fraction A5 consisted 
mainly of indole (0.5 “/d). 

*Part 5 in the series “Constituents of West African Medicinal 
Plants”. For Part 4 see ref. [16]. 

R’OJ---+-ORI 
OR’ 

1 R’=R*zH 
4 R’ = AC, R2 = H 
5 R’=R2=Ac 

The water-soluble constituents of the methanolic 
extracts of the plant material were adsorbed on charcoal 
and then eluted with ethanol [6]. This method efficiently 
separated sugars from glycosides. Subsequent chromato- 
graphy of the ethanolic solution over silica gel gave, in 
addition to other fractions, 1 in high purity. The fraction, 
which was eluted immediately prior to 1 appeared as a 
single spot in different TLC systems, but ‘HNMR 
measurements indicated a complex mixture. Therefore the 
whole fraction was acetylated and rechromatographed to 
yield, as the major product, a tetraacetyl derivative of the 
glycoside roseoside 2 (0.1%) [7-91. 

2 R=H 
8 R=Ac 

A slower running fraction from the column gave small 
amounts of the new iridoid 3 (0.05 %), which was purified 
by HPLC. The structure determination and synthesis of 
this hitherto unknown shanzhisin methyl ester 
gentiobioside are described elsewhere [lo]. 

Mew 
OR 

JH R = fl-gentiobiosyl 
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(4:1),0.51.CHCI,-MeOH (7:3), 11. CHCl,-MeOH (3:2)and 11. 
CH@),-MeDB /I;)), CDDIZ oT combjner) fractions Cb9-C1)D 
gave 1.9g colourless, TLC-pure material, mp 116-124” (after 
drying in high vacuum); [a]? -115” (MeOH, c = 0.9); 
C, &+G>> (406.4) [Found: C> 50.09; H> 6.48, C&c. C,. SrJ.25, H,. 
6.40%); MS (Varian-MAT 312, FD-technique): m/z 406 (M+); 
UV REgHnm (logs): 234 (3.95); IR v~~;cn-‘: 3400,1691,1638; 
‘HNMR: seeTable 1; 13CNMR;6 169.80(s, C-11), 152.89 (d,C- 
3), 111.40 (s, C-4), 99.86 (d, C-l’)*, 94.94 (d, C-l),* 79.09 (s, C-8), 
78.28 (d, C-3’), 77.96 (d), 77.50 (d, C-6, C-5’), 74.63 (d, C-2’), 71.64 
(d, (C-4’> b2.8bQ C-b:> X.YD& C-2)). 5KJ4@ C-91 492)~ 13- 
12), 41.48 (d, C-5),* 24.66 (q. C-10) (*: assignment by single-off- 
resonance). 

Pentaacetylshanzhiside methyl ester (4) was prepared by 
acetylation with Ac,O/pyridine at room temp. for 12 hr : colourless 
crystals, mp 181”; [a]zO - 110” (CHCI, c = 1.1); C,,H,,O,, 
(616.6) (Found: C, 52.49; H, 5.79. Calc. C. 52.60; H, 5.89%); UV 
>.cgH mn (log E): 236 (4.03); IR v,,,ax cn- ‘: 3600,1758,1640,1602; 
‘H NMR: see Table 1; MS: highest observable ion at mjz 331 
(oxonium ion of tetraacetylhexose). 

Hexaacetylshanzhiside methyl ester (5) was prepared by 
acetylation with Ac,O in BF,-Et,O: colourless crystals, mp 
182/184”; [a];’ - 139” (CHCl,, c = 0.9): UV A::” nm (log&): 
236 (4.01); IR v,,,cm -‘:1758,1639,1603;‘HNMR:seeTablel; 
MS: highest observable ion at m/z 331 (oxonium ion of 
tetraacetylhexose). 

Cleavage ofl. With dil HCl: 40 mg 1 was dissolved in 2 ml 2 N 
HCl and stirred at room temp. After 6 hr the reaction mixture was 
evapd and chromatographed using TLC with CHCl,-MeOH 
(?:2). From the zone having R, 0.4 the main product was eluted 
with H,O-MeOH as 8mg colourless, amorphous D-glucose: 
melting beginning at 143”; final value of optical rotation [a];’ 
+ 52” (I&O, c = 0.8). The identity of the isolated substance was 
determined by conversion into its peracetyl derivative, mp 111”; 
[a]:’ + lOl”(CHCl,,c = 0.5);thiswasshown tobeidenticalwith 
authentic pentaacetyl-a-D-glucopyranose. 

With p-glucosidase-aglycone 6: 20mg p-glucosidase were 
ad&eh\oasdm &$‘mpYmlm\warer. Xi~~s\antim$m~lb-qys~ 
rocm temp. c&e nrirccccre wasentracted for 24 hr w&c? Et,0 uskga 
liquid/liquid extractor. The aq. layer was worked-up as described 
ab~ve:~~e~~erea3e~~rac~a~~eT ~~jn~an~e~a~n~~~eh~2Zmgg 
as c-Ji-Jf&~~~yXzfk,~~~ S-?+Xp, & ~2 - .:“v”,{gaX,t = <.Z$, 
UV Izg”nm (logs): 242 (3.81); IR v,,cm-‘: 3600,1690,1636; 
‘H NMR: see Table 1; MS (Varian MAT 312): m/z (int. > 10 %) 
= 244.2437 CllH1606 (5, M+) 226 (24), 208 (11), 198 (11), 182 
(I?), 179 (ub 176 (14),168 (141,165 (XJ, 158 (X?j, 153 (161,151 
(IQ148 (311,242 (22-f, 2+?o(SP~, 239(?Kt, 237 (261,226 (pt, 225 
(5~~,124(12~,12~(I6~,1~{(r~~,1~%(1~~,I~2(f5~9~(15~97(38), 
96(11),95(1~),~1(10),87(34),81(18),73(34),71(14),70(11),69 
(lfk,68 <l&,61 (rO~,60(?3~.,57~~2\,S5(~~~,53 Q1\\43 <fmo\,41 
(34). Thi acetate 7 melted at 79-82”, [a];’ - 14” (CHC13, c 
= 0.7); uv 1:::” nm(log~):240(3.80);IRv,,,cm-I: 1758,1640, 
1607; ‘H NMR: see Table 1; MS: highest observable ion at m/z 
339 (M - OMe). 

Shanzhisin methyl ester gentiobioside (3). Combined fractions 
Cl254152 were evapd to dryness (50mg), redissolved in 2ml 
MeOH and separated into five fractions (tR: l-3,6,10,23,30) with 
the HPLC system by repeated injections (25~1 each) using 
MeOH-water (1: 4). Upon evapn the fraction with t, 23 gave 5 mg 
3 asc&Ywi??**,n_?l&?$;&~ > >sY &+*~&3+&?&Q&Y~ >sg 
- 56” (MeOH, c = 0.24); MS (Varian MAT 312, FD technique): 
m/z 591 [M + Na]+ ; UV nfzp nm (logs): 232 (3.94); IR 
v~~Lu:’ 7400_~692-)4351,‘HNMRlinCD.~D~;G7.4lr~ H.& 
J x 1 HZ, H-3), 5.54 (1 H, d, J = 3 Hz, H-l), 4.8493 (solvent), 
4.64 (1 H, d, J = 8 Hz, H-l’), 4.38 (1 H, d, J = 8Hz, H-l”), 4.18 
(1 H, dd, J1 = 12, J, = 2Hz, H-6’), 4.05 (1 H, ddd, .J1 = J2 u 6, 

5s - 4Hz, H-6), 3.88 (1 H, d br, J = 12Hz, H-6”), 3.73 (3 H, s, 
D3)?le~366()-2)3,m~15DI)H,ddd, xJz zBHz~1&.~2 
(signals, partly hidden by solvent), 3.02 (1 H, dd, Jo = 9.5, 
J2 -4Hz,H-5),2.58(1H,dd,J, =9&J, = 3Hz),2.04(lH,dd,J1 
= 13.5,& = 6Hz&7~~1..Q~LJI~dQi = 115,42= SHrr,H-7zX 
1.28 (3 H, s, C-Me); ‘?ZNMR (in CD,OD, noise-decoupled): 
6 170.05 (C=O), 153.15 (C-3), 111.8 (C-4), 105.35 (C-l”), 100.22 
(C-1’),95.47 (C-1),79.43 (C-8),77.57or77.79(C-6), 78.13,77.79or 
77.57,76.18,75.35,74.82,71.88,70.30(Cfromsugar),62.97(C-6”), 
52.06 and 51.59 (C-9 and C-7), 41.96 (C-5), 25.03 (C-10); signals of 
twDmo1c C&~ms~~x~@a D!em~Yhh>denkDtiSe w 

by solvent. 
Nonaacetylshanzhisin methyl ester gentiobioside 5, colourless 

needlesfromMeOH,mpl63-166”; [a];’ -54”(CHCl,,c = 0.1); 
UVIrMeoH(logs):228(3.91);‘HNMR:67.42(lH,d,J z 2Hz,H- *ax 
3},6.2t(lH,sbr.,H-I),5.60(1H,dd,J,~J,,-9Hz),5.37(tH,d 
br, J - 4 Hz, H-6), 5.23 (1 H, d, J = 8 Hz, H-l”), 5.21 (1 H, dd, 
.J1 x J z = 9 Hz), 5.02 (1 H, dd, Jl - J, - 9 Hz), 5.00 (1 H, dd, 
.fl - J; - 9 Hz), 4.96 (I H, dd, .fl - J2 - 9 Hz), 4.82 (1 H, d, J 
= 8Hz,H-1’),4.81(lH,dd,J, _ J, - 9Hz),4.22(1H,dd,Jl = 12, 
J, = 5Hz),4.11 (lH,dd, Jl = 12, Jz - 2Hz),4.07 (lH, m), 3.88 
(lH,dd,.T, = 13,J, = 8Hz),3.763.6(1-2H,m),3.69(3H,s),3.21 
(l.H, d br, J = 9 Hz, H-5 or H-9), 3.11 (1 H, d br, J = 9 Hz, H-9 or 
y-5), 2.33 (1 H, d br, J z 16 Hz, H-7l or H-7’), 2.08 (3 H, s), 2.05 
(3 H, s), 2.01 (6 H, s), 1.99 (3 H, s), 1.97 (3 H, s), 1.95 (3 H, s), 1.92 
(3 H, s), 1.83 (3 H, s) (9 x O-CO-Me); 1.50 (3 H, s, C-Me); 
MS: highest observable ion at m/z 619, base peak at m/z 331. 

Cleavage oj 3. With dilute HCI: 2 mg 3was dissolved in 1 ml 2 N 
HCl and worked-up as described for the cleavage of 1. The only 
productofhydrolysiswasacetylatedandidentifiedas pentaacetyl- 
D-glucopyranose. With p-glucosidase : 2 mg 3 was hydrolysed with 
2 mg /&glucosidase and worked-up as described for the cleavage of 
1. The ether-soluble product was faund ta he ideutica1 with 6. 

Tetraacetylroseoside (8). Combined fractions C54C69 (total 
= 42 mg from chromatography of three times 2Sg iridoid 
fraction), which did not show any OCOMesignalsin the ‘H NMR 
spectrum, were acetylated using the standard procedure and after 
evapn rechromaloQrap?eh overS~~8p~)cdmmn+1 cnQYj~\i 

CHCI,-MeUH (9: 1 {into 5Ukactioas DQmleach{. Upuevap 
fractions Dl5-D26 gave 15 mg 8 as a viscous non-crystallizable 
dfi: 1 u>Zp t3W &XKS~, c = >.4},U‘s XEn nrn$o> +:23$J+S>; 

<;s.o~K-;‘;-ti,, -1.. <>W .‘F J ( I&,, c: X+-a,, Id> + ’ AT ‘P---3_.;-, ‘+I +&+g., 
see Table 2; 13CNMR: S 197.55 (s, C-3), 170.74 (s), 170.41 (s), 
169.53 (s), 169.40 (s) (4 x C=O of acetyl), 162.19 (s, C-l), 132.61 
(d),131.92(d),127.26(d)(C-2,C-7,C-8),98.54(d,C-l’),79.17(s,C- 
@,74X4 ~d‘~,?3.09(&~,72.0? (rt‘h72.76 (d&6, 73 (4 (C-2 to C-5’,C- 
V~62.22~c,C-~~~,49.?~(t,C-4~,42.26(~,&~3‘(,24.25(q~,22.9~z(q~, 
21.99(q\,20.68 (q\,20.59(q), 18.78 (q)(atleast6Me~;MS:highest 
observable ion at m/z 331. 

&seoside 2. One drop ofNaOMe-Me0H was added to a soln 
of 15 mg8 in 1 ml MeOH. After 2 hr at room temp. themixture was 
evapd in uacuo and chromatographed over log Si gel with 
CHCl,-MeOH (17: 3) to yield 7 mg 2 as a pure, viscous oil, [a]:’ 
+ 105” (MeOH, c = 0.15); UV IE:z”nrn (logs): 235 (4.1); IR 
#Llr 
InBX cm -I: 3390, 1647; ‘HNMR (in CD,OD): see Table 2. 

Cleavage of 2 with p-glucosidase. fl-Glucosidase (10 mg) was 
added to a soln of 5 mg 2 in 2 ml water. After 16 hr at room temp. 
the reaction mixture was evapd to dryness, the residue dissolved in 
MeOH and chromatographed upon Si gel plates with 
rHr+*m 8: \j &Y&&s+ ~~~3~~~~~~~~~~~~S~.~~~. -, ..= - 
R, 0.05 was identical with pentaacetyl-a-D-glucopyranose after 
acetylation using the standard procedure. The zone with R, 0.3 
vjelded 1.2 mvfcolourless. amorphous9, ~10_113-115” (1,it. rlll; 

mp 115”); [aI% +218” (MeOH, c = 0.12) (lit. [11]: [a15,s 
+233” (CHCl,, c = 1)); UV d::y”nm (logs): 236 (4.03); IR 

YlIlBX cm-‘: 3370 (OH), 1668 (C=O); ‘HNMR (in CD,OD): 
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Table 2. ‘H NMR data of 2 (in CD,OD) and 8 (in CDCI,) 

2 8 Assignment 

5.98 (1 H, d br, J = 15) 5.72 (1 H, d, J = 15) H-7 
5.87 (1 H, s br) 5.91 (1 H, s br) H-4 
5.73 (1 H, dd, J1 = 15, J2 = 7) 5.63 (1 H, dd, J1 = 15, Jz = 6) H-8 
4.87 (solvent) 
4.53 (1 H, qd, J, = J2 z 6.5) 4.35 (1 H, qd, J1 x J2 z 6) H-9 
4.28 (1 H, d, J = 7.5) 4.48 (1 H, d, J = 8) H-l’ 
3.84 (1 H, dd, J1 = 12, J2 = 2.5) 4.11 (1 H, dd, .J1 = 12, J2 = 3) H-6’ 
3.63 (1 H, dd, J1 = 12, Jz = 6) 4.23 (1 H, dd, J1 = 12, J2 = 5) H-6’ 
3.3 (solvent) 
3.3-3.1 (4-5 H, m) 5.14 (1 H, dd, JI z J2 Y 8.5) H-2’ 

5.05 (1 H, dd, J1 z J,, x 9) H-3’ 
4.96 (1 H, dd, J1 x Jz N 8.5) H-4’ 
3.59 (1 H, ddd, .J~ - 9, J2 = 5, J3 = 3) H-5’ 

2.62 (1 H, d, br, J = 17) 2.42 (1 H, d br, J = 17) H-2’ 
2.17 (1 H, d br, J = 17) 2.25 (1 H, d br, J = 17) H-2’ 
1.95 (3H, d, J - 1) 1.91 (3H,d,J-1) Me-11 
1.29 (3 H, d, J = 6.5) 1.28 (3H, d, J = 6) Me-10 
1.04 (3 H, s) 1.07 (3 H, s) 
1.01 (3H, s) 0.98 (3 H, s) 

2.05-1.99 4 x (3 H, s) 4 x OCO-Me 

Coupling constants in hertz. 
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6 5.89 (1 H, m), 5.79-5.78 (2H, m), 4.86 (solvent), 4.33 (1 H,qdd, J, 
= 6.5, Jz = 3, J3 = 1 Hz), 3.30 (solvent), 2.52 (1 H, d, J = 16Hz), 
2.16 (1 H, dd, .I1 = 16.5, J, - 1 Hz), 1.93 (3H, d, J - 1 Hz), 1.24 
(3 H, (h. 3 =6.5Yx2>, 1% 33%. s ‘0~). \%\ ~%YJ. $I-. MS: 32 

(int. > 5 %, except M+): 224.1410 C H 0 (1, M+), 206.1307 13 20 3 
C,JH1802 (9), 168.0797 C,H,,O, (14), 151 (5), 150 (7), 135 (6), 
125 (12); i,X&f,?+X,~sOZ <llrrr): in\& 1,X \8’L iii ($A ~Vi’ttr,: 
79 (6), 69 (6), 55 (6), 45 (8), 43 (19), 41 (8). 
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