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PCYU&~ dewiculurcr Sm. OCCLI~S ah a common weed tn the 
mountain> of the North W’t‘\t Frontier f’rovtnce of 
Pakistan [I], Various other Primula qw~e~ ha\c been 
reported to have mcdtcrnal properlie, [!-, 31 thet-eforc ;I 
study of the stponina of P. tlew~ u/al~: has bwn under- 
taken. Previous work ha, idertliiied Pt~c trttcrpenotd 
sapogenins pridentigentns A i Llr consiii l~znli of’ the 

sapontn fraction of P. dcr~ii~.ulattr L-1 I j. Wc \s ibh no!\ tn 
report the isolation and xtructttre detertn:n;~tton of a net! 
saponin, prtmul;lntn (21. and \;tutfr.tgifc,lt i Ii i I I from tht\ 
plant. 

RESL 1.X .A\11 DISC I SSIO\ 

Compounds I and 2 were ~sola[ed tiom the crude 
mixture ofsaponinh by ropeatcd chrom:ttogr,tphy on atlica 
gel and bj HPLC 

Compound 1 contained hydrc,>1 I UiNj 31OOcm ‘1 
and aldehyde (1710 cm -‘) groupa. Its I’L’ qectrum had 
only end absorption at 105 nm tndicaling the abswce of 
double bond>. On acid hydrol}w,. tt yielded cycinmeritin 
A BS the aglycone [8] and I)-glucov~, i.-;tr2ibinOse ;tnd 
II-xylose. The ncpati\e ion i AEMS spectrum exhibited ;t 
molecular ion peak at rtt z IOSY [41 - H] ;md fragment 
ions at 991, r 917. t(c)7 and 764 which swc :ti?rtbu!cd to the 
ioss of it terminal pentosc. a terminal gluioic and of ;t 
terminal glucose pentose disacchartdc or tt~rmtnal pen- 
Iose and terminal glucose untt rcspati\cly. Thct-c ~\a\ no 
evtdencc of the 10s of either a pvntow t~_wto~ or Sk 
gluco~e~giucosc disaccharide 

The ‘H N\lK spectrum of compound 1 EII C‘I),OD 
revealed rhe presence of six ~ertrary methyi groups 
through signal5 ;II ~50.85. 0.89, O.Yi. i .0_5, I I 1 and I .27. In 
addition there Uerc peaks at (ii.06 ( 1 H, (i. .I = 7.6, H-2X). 
3.46 id, J = 7.9 Hz, H-28). and multiplcts at (53.2 and 3 6 
due to H-3 and H-16 respectiveI> [werl~~pp~~l due to ihe 
severe spectral crowding in the rcgtort <)I.!.5 -I character- 
istic of oligosacch:trides], i-our anomertc proton signals 
were also obserwd al &-1.35 ((1, d = 3 Hz. H-i’), 4.55 (d. 
J = 7.6 Hz. H-1”). 4.60 (ti, J -= 7.6 Hr. H-i j :ind -1.X (d. 
J = 7.6 Hz, H-I “‘I wpporttng the x-cc)r~lIguralior~ of 

L-arabinose, and the ,G-contigur;ttiona of ~~~glucose and 
I)-xylnsc. These assignmenrs Lbt.!ri’ :ilo x~.vitit-tnud b\ 
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EXPERIMENTAL 

Mps: uncorr. ‘H NMR and 13C NMR: CD;OD using TMS as 

int. standard. Analytical TLC: silica gel using n-BuOH-AcOH- 
H,O (12:3:5) and cellulose using EtOAc~HzO~MeOH-AcOH 

(13:3:3:4): HPLC:RP-18columnand Refract0 Monitor III R.I. 

detector. 

Plant muterial. P. denticulata (3.5 kg) was collected from 

Dongagali shade (north-west frontier province of Pakistan), air- 
dried then ground to a coarse powder and extracted with MeOH 

under reflux. The residue was shaken with n-BuOH and HZ0 and 

the n-BuOH layer evaporated. The residue was dissolved in the 

minimum amount of MeOH and diluted with cold Et,0 to yield a 
cream coloured ppt. of crude saponins (IO g) 8 g of which was 

chromatographed on a silica gel column. The fractions obtamed 

with CHCI,--MeOH (9: 1) contained compound 2 and (8.5: 1.5) 

compound 1, which were further puritied by rechromatography 

on silica gel (230-400 mesh size) and by HPLC using as solvent 
systems MeOH-H,O (17:3) and (4: 1) (flow rate 5 ml/min). 

Compound 1. C5ZHs40Z2, mp 238-239., [‘x]~ - 19.2’,, (MeOH; 

c 0.052). UV I.$pH nm: 205; IR v$z cm-‘: 3400-3200 (OH), 

2900 (methylene), 1720 (CHO), 1040,and 890 (ether); ‘H NMR 

(CD,OD, 300 MHz): 60.85 (3H, s, H-25), 0.89 (3H, s, H-24), 0.97 

(3H,s,H-29),1.05(3H,s,H-23),1.13(3H,s,H-26),1.25(1H,dd,J 
= 5.5, 13 Hz, H-18), 1.27 (3H,s, H-27), 3.06 (lH,d, J = 7.6 Hz, H- 
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28), 3.20 (IH, m, H-3), 3.46 (lH,d,J = 7.9 Hz, H-28), 3.6 (IH, m, 
H-16), 3.2-4.0 (sugarprotons),4.35 (d,J = 3 Hz, H - 1’),4.55 (d,J 
= 7.6 Hz, H-l”), 4.60 (d, J = 7.6 Hz, H-l”“), 4.70 (d, J = 7.6 Hz, H- 

I”‘), 9.40 (I H, s, H-30); Positive FABMS m/z: 1084 [M + Na]+, 

1061 [M + H] ‘; negative FABMS m/z: 1059 [M -H] ‘, 927 [M 

- pentose - H] ., 897 [M-glucose-H]+, 764 [M-glucose 
-pentose -H] +. 

Acid hydrolysis of compound 1. Compound 1 (20mg) was 

refluxed With 0.1 M HCI m aq. MeOH (5 ml) for 4 hr. The reaction 
mixture was then concentrated under red. pres. to remove MeOH. 

Addition of H,U gave a white ppt. which was collected by 

filtration and identified as a mixture of two compounds, cyclami- 
retin A and D. The aq. filtrate was adjusted to pH 7 with Ag,Co, 

and filtered. The supernatant was coned under red. pres. and 
compared with standard sugars on TLC (cellulose) The sugars 

were detected by spraying the plate with a satd soln of aniline 

phthalate in BuOH. 

Compound 2. C,,H,,O,,, mp 290’ (dec.), [cxlr, -39.2” 

(MeOH; c 0.055). UV Ll.fH nm: 205; IR YE:;: 33W3400 (OH), 

2900 (methylene) 1718 (CHO), 1040 and 980 (CO); ‘HNMR 

(CD,OD, 300 MHz): 60.85 (3H, s, H-25), 0.89 (3H, s, H-24), 0.97 
(3H, s, H-29), 1.05 (3H, s, H-23), 1.14 (3H,s, H-26), 1.25 (lH,dd, J 
= 6, 13 Hz, H-18), 1.27 (3H,s, H-27). 3.06 (lH, d, J = 7.6 Hz, H- 

28), 3.10 (lH, m, H-3). 3.46 (lH,d, J = 7.9 Hz, H-28), 3.60 (lH, m, 
H-16). 3.2-4.0 (sugar protons) 4.2 (d, J = 5.5 Hz, H-l’), 4.48 (d, J 




