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Chemical inYe&tll\atfon on the seeds of Imf.attlfll b~al.am•M (Fam : 
Balaamlnaceae) a:llorded a new monoglycerlde (- -(B,Z) glycerol 1-9-octa· 
decenoate In addition to sitosterol, fatty esters (vis. ethyl palmitate, ethyl 
stearate and ethyl oleate) and fatt)' adde (viz palmitic, stearic aad oleic 
acids). 

}MPATIENS balsamina Linn. (Fam: Balsaminaceae), 
an annual native of India, is now widely cultivated 

as an ornamental plant. The seeds of this plant 
have been used to treat difficult labour, to supress 
puerperal pain, and to act as an emmenagogue, 
expectorant, and as an antidote for poisoning from 
fish in some oriental countries1 • Previous workers 
reported the isolation of viscous oil, fJ amyrin, <­
spmasterol and balsamina sterol as unsaponifiable 
matters•, sitosterol8 , tnholoside planteose" and 
hosenkol-A 1 from the seeds of the same plant. The 
present investigation on the seeds led to the 
Isolation of a new monoglyceride (- )·(R,Z)-glycerol 
1-9-octadecenoate (1) in addition to sitosterol, ethyl 
palmitate (la), ethyl stearate (3a). ethyl oleate (4a), 
palmitiC ac1d {l), steanc acid (3) and oletc acid (4). 
(- )·(R,Zl-Giycerol l-9-oct.tden~enoate (1), C11H,.0 -

0,, [<W'-1.3" (CHC18 ), had four oxygen atoms 
corresponding to ester function (IImas 1 730 and 
1 175 cm-1) and hydroxyl groups (vmaz 3 400 cm-1) 
and had cis-olefinic function (umaz 1 650 and 
720 cm-1 and positive TNM colour reaction). The 
1 H nmr spectrum of 1 showed signals for a cis 
-CH11CH11CH=CHCHsCH11 - function at 8 5 34 
t2H, t, J 4.5 Hz) and 2.00 t4H, m), a - OCH11CH­
(OH)CH110H mo1ety at 8 4.12 (2H, m, H 1-1'), 3.93 
(lH, m, H-2') and 3.63 (2H, m, H,-3') [the last two 
s1gnals moved downfield in the spectrum of its 
diacetate (1a) (Ac1 0/Py) to 8 5.28 {1H, m, H-2') 
and 4.17 (4H, m, H,-1' and H,-3')]. The downfield 
shifts (ca. 1.35 and 0.54 ppm) of H-2' and H 1·3' m 
la relative to 1 supported the presence of secondary 
and pnmary alcoholic bydroxyls at C-2' and C-3'. 
The spectrum also exhibited resonances for a - CH1 • 

CH1 C01 - group at 8 2.35 (2H, t, J6.9 Hz), eleven 
CH1 umts at a 1.27 (br, s) and a terminal CH,CH8 

group at a 0.88 (3H, t, J 6 0 Hz). These observa­
tions md1cated the presence of an oleate mo1ety 
in t. 

Tb.e above conclusions were supported from the 
11C nmr spectrum of 1 and Its diacetate 1a. The 
18C nmr spectrum of 1 revealed the presence of 
signals for a glyceryloxy moiety at 8 70 0 (C-2'), 
64.8 (C-1') and 63.2 (C-3') and an oleate group at 
a 174.0 (Cl), 129.7 (C-10 or C-9), 129.4 (C-9 or 

C-10), 33.9 (C-2), 31.6 (C-16), 29.5 (C-4 and C-15), 
29.3 (C-14), 29.0 (C-5 and C-13), 28.9 (C-6, C-7 and 
C-12), 26.9 {C-8 and C-11), 24.6 (C-3), 22.4 (C-i1) 
and 13.8 (C-18) corroborating its molecular formula 
C11H, 0 0,. Its diacetate ta exhibited signals at 
8 I 70.2 (OCOCH,), 169.8 (OCOCH8 ), 69.0 (C-2'), 
62.1 (C-1'), 61.8 (C-3'), 20.4 (2xOCOCH8 ) for the 
former moiety and at 6 173.0 (C-1), 129.8 and 129.5 
(C-9 and C-10), 33.8 (C-2), 31.7 (C-16), 29.5 (C-5 
and C-15). 29.3 (C-14), 29.1 (C-4 and C-13), 28.9 
(C-6, C-7 and C-12), 27.0 (C-8 and C-11), 24.6 (C-3), 
22.5 (C-17) and 13.9 (C-18) for the latter group. 
The upfield shifts (ca. 2.7, 1.4 and 1.0 ppm) of C-1', 
C-3' and C-2' resonances in ta relat1ve to 1 were 
noted for )'-shielding effect as well as steric crowding 
of acetoxy functions. Hydrolysis of 1 with 2% 
methanolic KOH yielded oleiC acid (4) identified by 
gas chromatography of the methyl ester and also 
by direct comparison with an authentic sample. 

The above observations plus the ion fragment• 
at mf: (%) 356 (.M+, 10), 325 (M+- CH,OH, 14), 
295 (.M+-CHOHCH1 0H,6),281 (.M+-CH,CHOH­
CH.OH, 6), 265 (_M+-OCH1 CHOHCH10H, 40), 
264 (M+- HOCH,CHOHCH10H, 100), 339 (M+­
OH, H) pointed to 1 being (- )-(R,Z)-glycerol 1-9-
octadecenoate. This marks the first isolation of 1 
from a natural source. 
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The fatty acids and ethyl esters were characteri­
sed from spectral studies and gas chromatographic 
analyses. Acid carbonyls absorbed at about 
I 700 cm-1 and the ester functions at 1 738 and 
1 175 cm-1 • Compounds 4 and 4a also had absorp­
tions at 1 650 and 725 cm-1 for cis-olefinic 
functions. The 1 H nmr spectra of 28 and 38 were 
similar and showed resonances at 8 2.35 (2H, t. J 
6.7 Hz, CH8 COOH), 0.88 (3H, t, J 6.2 Hz, CH8 CH8 ) 

as well as an intense peak at 8 1.26 [- (CH8 ) 8 - ), 

while thear ethyl esters 2a8 and 3a had addtttonal 
resonances at 4 4.12 (2H, q, J 7.0 Hz) and 1.62 (3H, 
t, J7.0 Hz). Compounds 4 and 4a8 also showed 
1 H nmr signals around 8 5.34 (2H, t, J 4 5 Hz, H-9 
and H-10) and 2.00 (4H, m, allylic protons) as in 1. 
Ethoxy carbons in 2a- 4a resonated at 4 -59.6 
{CH8 ) and 13.7 (CH8 ), and esterification of the acids 
2-4led to upfield shtft ( -6.9 ppm) of the carbonyl 
resonance. Resonance positions of the various 
carbons in the oleate moiety in 1 and 4a were com­
parable. Again, carbon spectrum of 2 was analogous 
to that of 3. Mass spectra of 2- 4 and 2a-4a were 
typical of saturated and monounsaturated aliphatic 
acids and their ethyl esters as appropriate'. 

The ethyl esters of fatty acids are considered to 
be artefacts formed during extraction with ethanol 
through solvolysis of glycerides by acyl hydrolase 
and lipases present in the hve seeds. There is thus 
a possabihty of 1 being similarly denved from a 
triglyceride. 

Experimental 

Ir spectra were run in neat, and 1 H nmr (80 
MHz, TMS int. ref.) and uc nmr (20 MHz) 
spectra in CDC1 8 • Noise decoupling and APT 
experiments established carbon shifts and degree 
of protonation, the solvent serving as internal lock 
and internal standard (chMs =8coc18 +76.9 ppm). 
10% DEGS and OV 1 columns were used for gas 
chromatographic analysis of fatty acids (as methyl 
esters) and their ethyl esters, respectively. 

Isolation : Milled seeds of Impatiens balsamina 
(400 g) were extracted with EtOH at room tempera­
ture by percolation and concentrated under reduced 
pressure. The thick liquid residue (46 g) was 
chromatographed on silica gel (B.D.H., 60-120 
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mesh) and eluted with solvents and solvent mixtures 
of increasing polarity. Ethyl palmitate (:Za; 0.203%), 
ethyl stearate (3a ; 0.032%), ethyl oleate (4a ; 
0.015%), sitosterol (0.01%). palmitic acid (:Z; 0.1()%), 
stearic acid (3; 0.012%), oleic acid (4; 0 006%) 
and (- )-( R,Z)-glycerol 1-9-octadecenonte (1; 
0.075%) were obtained after repeated column chro­
matography and then gas chromatography as 
required ; palmitic acid (2) : m.p. 38-40• (CHCI 8 -

MeOH) ; 18C nmr 4 180.0 (C-1), 33.9 (C-2), 31.8 
(C-14), 29.5 (C-4 to C-6, C-11 to C-13), 29.2 (C-7 
and C-10), 28.9 (C-8 and C-9), 24.5 (C-3), 22.5 
(C-15) and 13.9 (C-16) ; m/z (%) 256 (M+, 100), 
228 (12), 227 (12), 213 (48), 199 (18), 196 (8), ISS 
(42), 171 (36), 157 (42), 143 (24), 129 (72), ll5 (36), 
101 (24). 87 (48) and 73 (72). The diacetate (la): 
[<]b" ±0.0" (CHC1 8 ) ; Vmas 1 750, 1 225 (ester 
O=C-0), 1 650 and 725 cm-1 (cis C=C); 1H 
nmr a 5.28 (3H, m. H-9, H-10 and H-2'), 4.17 (4H, m, 
n.-1· and H 8 -3'), 2.31 (2H, t, J 6 9 Hz, H1-2), 2.06 
(6H. s, 2 x OCOCH8 ), 1.99 (4H, m, H.,-8 and H1·11), 
1.25 (22H, br s, 11 x CH 9 ) and 0 87 (3H, t, J 6.0 Hz, 
CH8 CHa)· 
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