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Abstract-Acid hydrolysis of the sapomn rmxture isolated from the aenal part of Androsace saxrjhg~folu~ afforded a 
mixture of trlterpenoid sapogenols which on chromatographlc separation yielded a new tnterpenoid designated 
androsacenol together with cyclamlretm A and cyclamlretm D The structure of androsacenol was established as 
3~,16a-dlhydroxyolean-13,28-epoxy-22j?-acetoxy-3O-a1 

INTRODUCTION 

Androsace saxlfraglfolta (Syn Androsace rotundlfolza) IS a 
small herb occurring wild m many parts of India Surma et 
al reported [l] that the extract of Androsace septen- 
trzonalm retarded maturation of the sexual organs m 
female rats without causmg any degeneration of the 
organs This observation, m coqunctlon with the repu- 
tation of A saxlfraglfolla as an abortifacient agent, 
prompted us to take up de&&d chemical mvestlgation of 
the plant Recently prunulagenm A, a known tnterpenold 
sapogenol, was isolated from this plant [2] This paper 1s 
concerned with the lsolatlon and characteruatlon of a new 
tnterpenold sapogenol, androsacenol (l), along with 
cyclamlretm A (2) and cyclamlretm D (3) 

RESULTS AND DISCUSSION 

The ethanol extract of the plant on chromatographlc 
punficatlon over s&a gel afforded a mixture of tnter- 
penold sapomns which on acid hydrolysis [3] yielded a 
mixture of three tnterpenold sapogenols which were 
separated by S&XI gel CC into the new tnterpenold, 
androsacenol(1) and compounds 2 and 3 Compound 2, 
t&H4s04 (M+ at m/z 4723, mp 20&202”, was found to be 
identical with cyclamlretm A [4] by comparison Hrlth an 
authentic sample 

Compound 3, CX0H4s04 (M+ at m/z 472), mp 
245-247”, was obtained as a major product It was 
eventually characterized as cyclamlretm D [4] by com- 
parison of its IR, ‘H NMR and mass spectrum with those 
of an authentic sample Its “CNMR spectrum was 
determined and 13C signals were assigned (Table 1) from 
their chemical shifts [5-73, off-resonance studies and 
comparison of the shift data with those of compounds 
having a similar carbon skeleton Treatment of 3 m 
chloroform solution with cone H2S04 yielded compound 
4 

Compound 1, &H5,,06 (M+ at m/z 530), mp 
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Table 1 ‘“CNMR chenucal shtits S, 
( f 0 1) of compounds 1 and 3 

Carbon no 1 3 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
22-OAc 

380t 
283t 
782d 
396s 
5581 
183Ct 
327t 
42 9ts 
476d 
373s 
192ct 
318bt 
86 1 s 
446’s 
344t 
73 2d d 
465=s 
506d 
368t 
476cs 
3olbt 
74 ld t 
28 8 q 
166q 
164q 
187”q 
20 Pq 
703t 
242q 

2053d 
1698s 
209q 

389t 
275t 
778d 
389’s 
554d 
183t 
328t 
396ps 
470d 
368s 
234t 

1225d 
1440s 
414s 
343t 
733d 
400s 
432d 
302t 
467s 
295t 
275t 
283q 
154q 
161bq 
166bq 
2724 
697t 
238q 

2076d 

a,b,c,d,eandfmaybereversedoneach 
vertxal column 
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OHC 

I R, =H,R2=OAc ,R3=H 

2 R, q  H, R2=H,R3=H 

b R, =Ac,R2 =OAc,R3=Ac 

6 R, q  H,R2=0H,R3=H 

4 R,=H,R2=H 

IO R,=OH,R2=CH3 

OH 

8 

7 R=CHO 

9 R=CH20H 

262-265”, was obtamed m lower yield m comparison to 3 
The IR spectrum showed absorption bands at 3400 (br), 
2675 and 1720,173O and 1240 cm-’ assrgned to hydroxyl, 
aldehyde and acetate functions respectively Moreover, 
the sharp bands between 1120and 880 cm- ’ mdlcated the 
presence of an ether linkage On acetylatlon compound 1 
yielded 5 contammg three acetoxy groups 

The ‘HNMR spectrum of 1 showed, besides five 
smglets assignable to SLX tertiary methyls, a three-proton 
singlet at 6 2.04 assigned to an acetoxy methyl group but 
did not show any signal attnbutable to any olefiruc 
proton The mass spectrum of 1 displayed RDA- 

II R =CHO,R, =H 

12 R=CH20H,R,=H 

13 R-CHO ,R,=Ac 

14 R=CH20Ac, R, q  Ac 

fragmentation typical of a A”-oleanene or ursene [8] 
Consequently, it could be inferred that 1 n&t contam an 
oxide rmg mvolvmg C-28 and C-13 as m 2 which readily 
opens up to peld the A’2-denva~ve Hrlth subsequent 
generation of the RDA-fragments 18 and 19 appearmg at 
m/z 322 and 207, rcspectwely Furthermore, formatton of 
these fragments suggested that the aldehyde group, a 
hydroxyl group and the acetoxy group are present in rmgs 
D/E whereas one hydroxyl group is present in rmgs AD 
The presence of the latter hydroxyl group at C-3 was 
assumed from blogenetlc considerations The onentation 
of the C-3 hydroxyl group was indicated to be equatonal 
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15 R-H 

17 R q  Ac 

\FHO 1 
+ 

(/I) from the ‘HNMR charactenstlcs of its gemmal 
proton The C-27 methyl of 1 resonated at 6 132, 1 e 
downfield from its usual position [9], mdlcatmg the 
presence of a C-16a hydroxyl group which was further 
supported by the 13C NMR spectrum (Table 1) conslder- 
mg a hydroxyl substltuent effect on C-16 [lo] The 
‘H NMR spectrum of 1 displayed a signal at 6 5 2 (lH, t, 
J = 4Hz) asslgned to the proton gemmal to the acetoxy 
group and the lower coupling constant indicated an axial 
configuration of the acetoxy group and It could be placed 
either at C-21 or C-22 Hydrolysis of 1 afforded a trio1 (6) 
which formed an acetomde (7) The ‘H NMR spectrum of 
7, besides showmg the absorption of the gem dlmethyl of 
the acetomde moiety, etibited the olefimc proton signal 
(lH, t-hke) at S5 52 Llthnnn alummmm hydnde reduc- 
tion of 1 yielded a tetrol(8) which formed an acetomde (9) 
with dry acetonmnc HzS04 The C-16a hydroxyl 
group does not normally form an acetomde with the C-28 
hydroxyl group and Dreldmg model mspectlon revealed 
that acetomde formation between the C-28 and C-21a 
(ax@ hydroxyl groups is unlikely However, acetomde 
formation between the C-22/I (axial) and C-28 hydroxyl 
groups IS quite feasible The results clearly demonstrated 
the presence of the C-228 acetoxy function m 1 Mdd acid 
treatment of 7 and 9 yielded 11 and 12, respectively On 
acetylatlon with acetic anhydnde and pyndme at 100 
compounds 11 and 12 yielded 13 and 14, respectively 

The presence of a methyl signal at o 132 indicated that 
the formyl group nught be attached to C-20 Furthermore, 
when the solution of 1 m methanol was treated mth a drop 
of cone H,SO, it was converted to the acetal(l0) whose 
‘H NMR spectrum Qd not show the formyl proton signal 
but showed the signals at 6 3 44 (3H, s), 4 68 (lH, s), 3 40 
and 3 62 (2H, ABq, J = 8 Hz) assignable to OMe, 
-O-CH-0 and SC-CH,-O- systems, reswvely 
A&al formation demonstrated the presence of the C-30/? 
aldehyde Fmally the structure and stereochenustry of 1 
were ascertained by its chenucal correlation wrth the 22- 
eplmer of tiydroprwerogenm A (15) Huang-Mmlon 
reduction of 6 afforded 16 which on treatment m methanol 

OH 

16 

HO 

solution Hnth a drop of cone H,SO, yielded 15 
Acetylation of 15 yielded 17 Identical Hnth an authentic 
sample of the tnacetate of the 22-eplmer of dlhydro- 
prwerogemn A [l l] 

Thus the structure of androsacenol was estabhshed 
as 3fi,16a-dlhydroxy-olean-13,28-epoxy-22/?-acetoxy-30- 
al (1) 

EXPERIMENTAL 

The plant mate.nal was collected from Muzaffarpur area, North 
Btir and was ldentrfied by Mr U Bhattacharya, Indran Botamc 
Garden, Howrah A voucher specmten has been deposited at the 
herbanum of IICB Mps are uncorr ‘HNMR spectra were 
recorded at 1OOMHz m CDCl, soln mth TMS as mternal 
standard The “CNMR spectrum was recorded m C,D,N at 
25 15 MHz m the Founer transform mode Mass spectra were 
determined at 70eV usmg a duect mlet system and IR spectra 
were taken m NUJO~ HPLC was done ma Spectra-Physics model 
8000B instrument 

Isolatwn of the trrterpenold saponms Finely ground aenal parts 
of A saujiqpfolm (1 kg) were defatted with petrol and extracted 
successtvely wtth CHCI, and EtOH The EtOH extract (20 g) was 
chromatographed over sthca gel and elutlon wth CHCl,-MeOH 
(4 3) afforded a muture of saponms (2 5 g) The sapomn rmxture 
was hydrolysed mth 2 N HCl for 6 hr at 100” The mature of 
aglycones (0 8 g) was chromatographed on slhca gel to gve 1 and 
compounds 2 and 3 

Cychnrretrn A (2) Compound 2 was crystalhzed from EtOAc 
as needles, mp 2tW202”, IRv%‘cm-’ 3450, 2670, 1720, 
‘H NMR (CDCI,) 60 76 (3H, s), 0 88 (3H, s), 100 (3H, s), 102 
(3H, s), 1 12 (3H, s), 124 (3H, s), 3 06 (lH, d, .I = 8 Hz, H-28), 3 20 
(lH,t,J= 8Hz,H-3),348 (lH,d,J= 8Hz,H-28),406 (lH,m, 
H-16), 9 44 (lH, s, H-30) 

Cyclamtretm D (3) Compound 3 was crystalhzcd from EtOAc 
as needles, mp 245-247” IRv**cm-’ 3470, 2680, 1720, 
‘H NMR (CD&) 6 0 80 (3H. s), 0 92 (3H, s), 0 96 (3H, s), 102 
(6H.s), 135 (3H,s), 3 16 (lH, d, J = 8 Hz, H-28), 3 24 (lH, m, H-3), 
3.28 (lH, d, J = 8 Hz, H-28), 408 (lH, m, H-16), 5 36 (lH, m, H- 
12), 948 (lH, s, H-30) 
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