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We have earlier reported many new iridoids from the seeds 
and leaves of Nyctanthes arbor-tristis 1 • Of these, Arbor­
tristoside A and B were found to have anticancer activity2 

against methylcholanthrene induced fibrosarcoma in rats. 
The other iridoids reported from the seeds are nyctan­
thoside3, 6P-hydroxyloganin and arbortristoside C, D and 
E4• Recently, we have isolated5 a phenylpropanoid glyco­
side, desrhamnosylverbascoside ( calceolarioside A 6) from 
the leaves of the plant. Further investigation of the minor 
fractions from the MeOH extract of the seeds resulted in 
the isolation of a new phenylpropanoid glycoside desig­
nated as nyctoside A (1). 
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Nyctoside A (1), C28H34 0 15, an amorphous powder, and 
its ir and uv spectra (see Experimental) suggested the pres­
ence of a caffeoyl moiety. Acid hydrolysis of 1 afforded D­
glucose and D-xylose, characterised by paper chromatog­
raphy. Acetylation of 1 with Na0Ac-Ac20 yielded a 
nonaacetate (2). The 1H and 13c nmr spectral data of 1 and 
2 (vide Experimental) (Tables 1 and 2) reveal all the struc­
tural features of the molecule. The I H nmr spectral data of 
1 showed doublets at o 6.16 and 7.46 for trans-olefinic 
protons (8 116.7 and 147.7 for 1 and 117.7 and 144.6 ppm 

for 2; a '- and p '-C) of caffeoyl moiety and a triplet at o 
5.06 assignable to the ester-bearing methine proton. These 
observations showed that the caffeoyl moiety was linked 
through C-4' hydroxyl of glucose (71.0 in 1 and 68.9 in 2; 
C-4') as in acetoside 7• 

TABLB I-1H Nmr DATA (6) OF COMPOUNDS 1 AND 2 (300.13 MHZ) 

H 1 2* 

2 6.58 (br s) 7.05 (br s) 

5 6.55 (d, J7.8 Hz) 710(brs) 

6 6.45 (dd, J 2, 7.8 Hz) 7.10(brs) 

a 3.08 (m) 3.68 (m) 

p 2.66 (m) 2.88 (m) 

I' 4.44 (d, J7.5 Hz) 4.48 (d, J 8.8 Hz) 

2' 3.44(dd, J7.8, 9.4 Hz) 3.68 (m) 

3' 4.11 (t, J 9.5 Hz) 5.26 (t, J 9.5 Hz) 

4' 5.06 (t, J 9.5 Hz) 5.05 (t, J 9.5 Hz) 

S' 3.71 (m) 3.68 (m) 

6' 3.59(m) 4.12 (m) 

3.88 (dd, J7.7, 10.7 Hz) 

1" 4.23 (d, J7.6 Hz) 4.52 (d, J7.0 Hz) 

2" 3.34 (dd, J 7.8, 9.4 Hz) 4.99 (t, J 9.3 Hz) 

3" 3.59(m) 5 l3 (t, J 8.3 Hz) 

4" 3.71 (m) 4.90(m) 

5" 3.47 (m) 3.55 (dd, J 8.6, 11.9 Hz) 

3.88 (dd, J7.7, 10.7 Hz) 3.88, (brd) 

a' 6.16 (d, J 15.8 Hz) 6.3 (d, J 16Hz) 

P' 7.45 (d, J 15.8 Hz) 7.61 (d, J 16Hz) 

2"' 6.93 (d, J 2 Hz) 7.38 (d, J 2Hz) 

S'" 6.66 (d, J7.7 Hz) 7.24 (d, J 8.4 Hz) 

6"' 6.82 (dd, J 2, 7Hz) 7.41 (dd, J 2, 8.6 Hz) 

*Acetoxyl protons from nine OAc groups at 61.93, 1.95, 1.98, 2.04, 2.04, 

2.27, 2.29,2.30 and 2.31 ppm. 

The presence of a 3,4-dihydroxyphenyl ether moiety 
was apparent from the 1H and 13c nmr spectral data (3.08, 
m and 3.68, m; 2H-a for 1 and 2; 2.66, m and 2.88, m; 2H­
p for 1 and 2; 72.1 and 69.8; a-C for 1 and 2; 36.4 and 
35.3; P-C for 1 and 2). This was confmned from the FAB 
mass spectrum of 2 by the appearance of a peak at mlz 751 
(species a) generated from the molecular ion peak (M+ 988) 
by the loss of 3,4-diacetoxyphenyl ethyl ether moiety (237 
m.u.). The conclusion that the ether moiety is linked 
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through C-1' of glucose was derived from a comparison of 
the anomeric proton signal (8 4.44) of glucose in 1 with 
that (t5 4.37, 1H, d, J 7.5 Hz) in conandroside8. The 
anomeric proton signal of xylose, however, appeared at t5 
4.23. The above values of the anomeric protons of glucose 
and xylose in 1 (104.2, C-1'; 105.1, C-1") as also those 
(4.48, 1'-H and 4.52, 1"-H) in 2 (100.7, C-1'; 100.5, C-1") 
clearly show that both the sugars are linked in the /3-form. 

That xylose and not glucose was the terminal sugar, 
was confirmed from the FAB mass spectrum of the 
nonaacetate (2) by the appearance of a base peak at m/z 
259 corresponding to xylose triacetate residue (b). Occur­
rence of other peaks at mlz 493 (c) and 535 (d) also con­
firmed xylose to be the terminal sugar as the ion species ( c 
and d) lacked xylose triacetate residue which was lost eas­
ily during their formation. The formation of the fragment 
ion at m/z 493 could be explained by the loss of xylose 

TABLE 2-13C Nmr DATA (b) OF COMPOUNDS 1 AND 2 (75.5 MHZ) 

c 1 p 

131.7 137.5 

2 117.2 123.0 

3 145.9 140.6 

4 144.5 141.9 

5 115.5 123.8 

6 121.4 127.1 

a 72.1 69.8 

p 36.4 35.3 

I, 104.2 100.7 

2' 77.4 73.5 

3' 74.7 70.6 

4' 71.0 68.9 

5' 75.2 71.3 

6' 66.7 62.0 

I" 105.1 100.5 

2" 72.5 71.3 

3" 75 8 72.7 

4" 74.8 69.3 

5" 69.4 67.7 

a' 116.7 117.7 

P' 147.7 144.6 
1 ,, 127.8 132.7 

2"' 116.9 124.0 

3'" 146.6 142.6 

4'" 149.5 143.9 

S"' 114.6 123.1 

6'" 123.1 126.6 

co 168.6 165.0 

*Additional carbon signals fromacetoxy groups at Jl70.1, 169.9, 169.7, 
169.3 (2 x CO). 168.1 (2 x CO), 167.9, 167.7 and 20.5 ppm (9 ><Me). 
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triacetate residue from· the ion fragment at m/z 751 fol­
lowed by the uptake of one hydrogen radical while the si­
multaneous loss of xylose triacetate moiety and diacetoxy­
benzene from the peak at mlz 988 followed by rearrange­
ment leads to the ion species at mlz 535. 

In the 1 H nmr spectrum of nyctoside A, there appeared 
a double-doublet corresponding to one proton at o 3.34. 
The chemical shift and coupling constant of this proton 
was typical of 2' -H of glucose (3.38, 1H, dd, J 7 .8, 9.5 Hz) 
in orbanchoside9, wherein a rhamnose unit was linked to 
2'-hydroxyl of glucose. This clearly indicates that the xy­
los~ in nyctoside A is attached to glucose through its 2'­
hydroxyl group. The structure of the phenylpropanoid was 
further confirmed from the detailed 13C nmr spectral data 
of 1 and its nonaacetate 2 (Table 2). Thus nyctoside A stands 
as 1 '-0-fJ-o-(3,4-dihydroxy-f3-phenyl ethyl)-4' -O-caffeoyl­
f3-o-xylopyranosyl(1 "__,.. 2')glucopyranoside (1). 

Nyctoside A is therefore an isomer of conandroside iso­
lated from Conandron ramoidioides8 in which the xylose 
linkage was assigned to position-3'. The occurrence of 
phenylpropanoid glycoside in N. arbor-tristis is in confor­
llllty with the earlier observation of the co-existence of 
phenylpropanoid glycosides with iridoid glucosides in 
pldnts belonging to the families Schrophulariaceae, 
Bignoniaceae, Labiatae, Oleaceae, Pedaliaceae and 
Verbenaceae 10• 

Experimental 

M.ps. are uncorrected. 1H nmr (300.13 MHz) and 13C 
nmr (75.46 MHz) spectra were recorded on a Bruker AM 
300 L supercon spectrometer in CD30D and CDC13 for 1 
and 2 respectively, at the Centre of Advanced Studies Fa­
cility of the Department of Chemistry, University of 
Calcutta. Chemical shifts are presented in values relative 
to TMS. Silica gel (Acme's) 100-200 mesh was used for 
cc. The separation was monitored by tic (silica gel G). 

Isolation of nyctoside A : Coarsely powdered seeds (2 
kg) were defatted and then extracted with MeOH at room 
temperature. The MeOH extract was dried and subjected 
to cc over silica gel. CHCI3 : MeOH : H20 (80 : 20 : 1) 
eluates yielded a gum which was rechromatographed over 
silica gel. Elution with CHC13-MeOH-H20 (65 : 25 : l) 
afforded 1 as an amorphous hygroscopic powder (500 mg), 
Vmax (KBr) 3 350 (OH), 1 705 (a,f3-unsatd. ester), 1 632 
(C=C), 1 600 cm-1; Amax (EtOH) 218, 240(sh), 288, 329 
nm; 1 H nmr data in Table 1; 13c nmr data in Table 2. 

Acetylation of nyctoside A (1). Compound 1 (150 mg) 
was refluxed with Ac20 (3 ml) and fresh NaOAc in an oil­
bath for 4 h. Workup in the usual way afforded the 
nonacetate (2; 120 mg), m.p. 75-77°, mlz 988 (M+) 
C46H520 24, 751, 535, 493, 259 (babe peak); 1H nmr data 
in Table 1 and 13C nmr data in Table 2. 



NOTE 

Hydrolysis of nyctoside A (1) : Compound 1 (120 mg) 
was treated with IN H2S04 (35 ml) at 100" for 1 h. The 
reaction mixture was then neutralised with BaC03, the in­
soluble material was removed by filtration and the solu­
tion extracted with EtOAc. The aqueous solution was 
evaporated under reduced pressure and the sugars were iden­
tified as D-glucose and D-xylose by pc. 
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