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Abstract:  A new glucoside, fastigit in A ( 1) , namely 2_O_B_D_glucopyransyl_3_methyl_methyl pinalate,
together with twelve known constituents ( 2- 13) , was isolated from the root of Rhodiola fastigiata ( Hook. f.
et Thoms. ) S. H. Fu collected from Nujiang Lisu autonomous region, Yunnan, China. Their structures were
identif ied by spectral ( including 2D_NMR techniques) and chemical methods. Compounds 2 and 5- 9 were
obtained from this plant for the first time.
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  The root of Rhodiola fastigiata, which mainly dis-
tributed in the higher sea level region of Yunnan and T-i
bet, China, is tradit ionally used for promoting blood cir-

culation and relieving cough, as well as a tonic[ 1, 2] . Pre-
vious research on this plant has achieved in the separation

of tyrosol, salidroside and some other kind of com-

pounds[ 3] . In this paper we report the isolation and struc-
tural elucidation of a new glucoside ( 1) together with

twelve known constituents $1_octenyl_3_O_B_D_glucopyra-
noside ( 2)

[ 4]
, tyrosol ( 3) , salidroside ( 4)

[ 3, 5, 6]
, dihy-

droconiferyl alcohol C_O_B_D_glucopyranoside ( 5 )
[ 7]
,

( + ) _isolariciresinol ( 6) , ( + )_isolariciresinol_9_O_B_D_
glucopyranoside ( 7)

[ 8]
, cedrusin ( 8)

[ 9]
, luteolin_7_

ethylether ( 9) [ 10] , 4c_methoxyl_herbacet in ( 10) [ 3] , ga-l
lic acid ( 11 ) [ 5, 6] , B_sitosterol ( 12) and daucosterol

( 13) [ 11] from this plant.

1  Results and Discussion

Fastigitin A ( 1) was obtained as white wax, [A] 20. 1D

- 22. 10b ( c = 3. 30, C5H5N) . Its molecular formula
was determined to be C13H24O8 by the negative HRFABMS

spectrum ( found m / z [M- 1] - 307. 137 3, calcd.

307. 139 3) . The IR spectrum indicated the presence of

hydroxyl and carbonyl groups ( 3 540 br. , 1 734 cm- 1) .

The
1
H_NMR and

13
C_NMR spectra ( Table 1) also

showed that compound 1 had a carbonyl group ( DC
173. 52) and no double bonds. Thus, compound 1 pos-
sessed only one ring based on a calculation of unsaturated

degrees ( n= 2) . Moreover, the 1H-NMR and 13C_NMR
spectral data of compound 1 suggested that it could be a
monoglycoside with an aglycone moiety containing seven

carbons, which was identified by its 1H_NMR, 13C_NMR
spectra and 2D-NMR experiments.

Table 1  13C_NMR spectral data of compounds 1 and 2 ( 125. 8
MHz, in C5D5N)

C 1 2

Aglycone moiety

1 173. 52 ( s) 117. 49 ( t )

2 83. 24 ( d) 139. 42 ( d)

3 38. 56 ( d) 78. 42 ( d)

4 25. 50 ( t) 36. 07 ( t )

5 11. 65 ( q) 25. 18 ( t )

6 15. 00 ( q) 32. 10 ( t )

7 22. 84 ( t )

8 14. 21 ( q)

OCH3 51. 58 ( q)

Glucosyl group

1c 105. 78 ( d) 101. 28 ( d)

2c 75. 11 ( d) 75. 31 ( d)

3c 78. 48 ( d) 78. 76 ( d)

4c 71. 77 ( d) 72. 00 ( d)

5c 78. 38 ( d) 78. 42 ( d)

6c 62. 89 ( t) 63. 04 ( t )

From 1H_NMR, 13C_NMR and DEPT spectra, in ad-
dition to a sugar moiety, the presence of three methyl
groups, one methylene, two methines and a quaternary

carbon was clearly observed. According to the 1H_1H
COSY and HMBC spectra of compound 1 ( Table 2) , two
partial structures A and B ( Fig. 1) were revealed, and
the latter spectrum also showed that the two partial struc-
tures were connected as C (Fig. 1) .
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Table 2  The correlation of 1H_1H COSY and HMBC of compound 1

1H_1H COSY HMBC
Proton 1 ( 1H) C 1 ( 1H)

Aglycone_1 Aglycone_1 ( 2) , 3, OCH3

2 3 2 ( 3) , 4, 6, Glc_1

3 2, 4, 6 3 ( 2) , ( 4) , 5, ( 6)

4 3, 5 4 2, ( 3) , (5) , 6

5 4 5 3, (4)

6 3 6 2, (3) , 4

Glc_1 2

Two_bond correlat ion was shown in brackets.

Fig. 1.  The partial structures of compound 1.

The exhaustive acidic hydrolysis of compound 1 gave
glucose ( identif ied by TLC comparing with the authentic
sample) , indicating that the sugar moiety in compound 1
was glucosyl group. The anomeric proton H_1c (D 4. 90,
d, J= 7. 8 Hz) of compound 1 revealed the B_glycoside
linkage. From the HMBC spectrum, two pairs of the sig-
nificant 1H_13C long_range correlat ions between H_1c and
C_2, H_2 and C_1c were observed clearly, it was deter-
mined that the glucosyl unit of compound 1 was attached
to C_2 position of aglycone moiety. Therefore, fastigitin A
was identified as 2_O_B_D_glucopyransyl_3_methyl_methyl
pinalate.

The structures of the twelve known constituents were
identified by comparing their spectral data and physical
constants with those in the literature or by direct compar-i
son with authent ic samples.

2  Experimental

2. 1  General experimental procedures
All melting points were measured on an XRC_1 m-i

cromelting point apparatus and uncorrected. Opt ical rota-
tions were measured with an SEPA_300 polarimeter. IR
spectra were measured on a Bio_Rad FTS_135 spectrome-
ter with KBr pellets. MS spectra were recorded on a VG
Auto Spec_3000 spectrometer. 1D_ and 2D_NMR spectra
were run on a Bruker AM_400 and DRX_500 instrument
with TMS as internal standard, respectively.

2. 2  Plant material
The research samples were collected in Nujiang Lisu

Autonomous Region, Yunnan Province and identified as
Rhodiola fastigiata ( Hook. f. et Thoms. ) S. H. Fu by
Prof. LI Xi_Wen. A voucher specimen is deposited in the
Herbarium of Kunming Inst itute of Botany, the Chinese
Academy of Sciences.
2. 3  Extraction and isolation

Dried and powdered roots ( 0. 4 kg) of R. fastigiata
were extracted with 70% EtOH ( 4 @ 1. 5 L) under reflux
to give a crude extract ( 97. 5 g ) . The extract was dis-
solved in 50% EtOH and then defatted with petroleum_
ether ( 60- 90 e ) . After the removal of EtOH, the
residue was extracted with EtOAc ( 7 @ 0. 5 L) and
n_BuOH ( 5 @ 0. 8 L) , respectively, to afford 7. 8 g
EtOAc residue and 38 g n_BuOH residue.

The EtOAc residue ( 7. 8 g) was chromatographed on
a polyamide column eluting with CHCl3/MeOH gradient

system ( 1B0- 0B1) to separate it into five fractions ( Ñ
- Õ ) . Fraction Ò was subjected to CC on silica gel
( 300 - 400 mesh) eluting with CHCl3/MeOH ( 60B1)
and ether to afford 2 ( 14 mg) , 3 ( 11 mg) , 6 ( 31 mg) ,
12 ( 22 mg ) and 13 ( 31 mg ) . Fraction Ó was chro-
matographed on medium pressure column developing with
CHCl3/ i_PrOH ( 15B1) to yield 8 ( 6 mg) , 9 ( 15 mg) ,

10 ( 10 mg) , respect ively. After repeated silica gel CC
eluting with CHCl3/MeOH/ H2O ( 8B2B0. 1) and CHCl3/
i_PrOH ( 9B1) , 4 ( 18 mg) , 5 ( 12 mg) , 7 ( 24 mg) were
obtained from fraction Ô, respect ively. The compound
11 ( 30 mg ) was obtained by CC on MCI gel CHP_20P
eluting with MeOH/H2O ( 1B9) from fraction Õ.

The n_BuOH extract ( 38 g) was subjected to Al2O3
column eluting with CHCl3 by increasing amount of EtOH

to afford six fract ions ( Ñ- Ö ) . Compound 1 ( 210mg)
was isolated from the fraction Ô by CC on RP_18 deve-l
oping with MeOH/H2O ( 4B6) .
2. 4  Identification

Acid hydrolysis of compound 1  Compound 1 was
hydrolyzed at 100 e for 1 h on TLC plate in a chamber

filled with concentrated HCl and the products were sepa-
rated with solvent system ( n_BuOH/ EtOH/ H2O ( 4B1B
5) ) . Glucose was identified by comparison with authent ic
sample.

Fastigitin A ( 1)  C13H24O8, white wax, [A]
20. 1
D

- 22. 10b ( c 3. 28, C5H5N) , IR MKBrmax cm
- 1: 3 540

( br. ) , 3 336, 2 965, 2 927, 2 880, 1 734, 1 462,

1 443, 1 381, 1 279, 1 164, 1 125, 901; 1H_NMR

( 500MHz, C5D5N) : D 4. 33 ( 1H, d, J= 6. 3 Hz, H_
2) , 2. 02 ( 1H, m, H_3) , 1. 65 ( 1H, m, H_4a) , 1. 28
( 1H, m, H_4b) , 0. 85 ( 3H, t , J = 7. 3 Hz, H_5) ,
1. 11 ( 3H, d, J = 6. 8 Hz, H_6) , 3. 72 ( 3H, s,
OCH3) , 4. 90 ( 1H, d, J= 7. 8Hz, H_1c) , 4. 05 ( 1H,
t, J= 7. 8 Hz, H_2c) , 4. 18 ( 2H, m, H_3c andH_4c) ,
3. 91 ( 1H, m, H_5c) , 4. 44 ( 1H, d, J= 11. 5 Hz, H_
6ca) , 4. 28 ( 1H, dd, J = 11. 5, 5. 4Hz, H_6cb) ; neg-
ative FABMS m/ z: 307 [M- 1] - ( 44) , 179 ( 43) , 162
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( 12) , 131 ( 45) ; 13C_NMR spectral data, see Table 1.
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长鞭红景天中一个新的葡萄糖甙
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摘要 :  从云南怒江产的长鞭红景天( Rhodiolaf astigiata ( Hook. f. et Thoms. ) S. H. Fu)根茎中分离得到 13 个化合

物,它们的结构通过波谱和化学方法得到鉴定。其中,化合物 1 被鉴定为新的葡萄糖甙( 2_O_B_D_吡喃葡糖基_3_甲

基_戊酸甲酯) , 命名为长鞭红景天素甲,化合物 2 和 5~ 9首次从该植物中分离得到。

关键词:  长鞭红景天; 景天科; 葡萄糖甙; 长鞭红景天素甲
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