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A NEW DITERPENE FROM PARAQUILEGIA ANEMONOIDES

Zhu Ming* , Wei Xiaoyi and Wei Biyu
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Abstract

Along with ent-kauran-16B, 17-diol, a new diterpene, paraquilegin was isolated from the
non-basic fraction of Paraquilegia anemonoides and its structure was determined by spectroscopic

analysis and chemical correlation.
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Paraquileqia anemonvides (willd. ) Engl. ex Ulbr. (Ranunculaceae) distributed in the north-
west of Chinal'lis used as aborticide by the Tibetan People (%], Its chemical components were
therefore invéstigated. From the non-basic fraction of its ethanol extract, two diterpenes, ent-

kauran-168, 17-diol and paraquilegin (a new compound ) were isolated. To our knowledge,

non-alkaloidal diterpenes had not been discovered from plants of this family. Here reported is the

isolation and the structure elucidation of paraquilegin.
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‘Results and Discysion

Pafaquilegin (2) was obtamed as l1ght yellow needles. Its molecular formula CagHyo Os was
established from MS (M*=m/z 468), 'H and *C NMR (DEPT) spectral data. The IR spec-
trum showed absorptions, for hydroxyl groups (;3600— 3200cm™!), carbonyl group (1690

“em~!)y carbon to carbon double bond (1630 em~!) and aromatic ring (1600, 1530, 1480
em—!). The 'H NMR signals; 87. 52 and 6. 22 (each 1H,d, J=16 Hz), 7. 03 (1H, d, J=2
Hz), 8.97 (1H, dd, J, =8 Hz, J,=2 Hz), 6.76 (1H, d, J=8 Hz), and '*C'NMR signals in
downfield region from & 166. 7 to & 113. 1 along with EI-MS m/z 163 (100) indicated the pres-
ence of a caffeoyl group. When the signals due to the caffeoyl group were removed, the 'H and
13C NMR data were in good agreement with those of reported ent-kauran-168, 17-diol (41, ex-
cept that the '*C NMR chemical shifts of C-17 and C-16 were downfield by 1. 5 ppm and upfield
by 2. 8 ppm, respectlvely, suggesting that 17-hydroxyl was estenfned Thus, paraquilegin was
determined as ent-17- 0—caffeolyl Kauran-168-ol (2) which was confirmed by the alkaline hy-
drolysis to give ent-kauran-168, 17-diol and caffeic acnd

Experiment

Melting points were determined on a micro hot-stage and were uncorrected. IR and UV
spectra were measuted on Analect RFX-65A and Beckman DU-7 spectrophotometers, respective-
ly. Optical rotations were recotded on a Jasco J-20c automatic recordmg spectropolarlmeter EI-
MS were recorded with a Finnigan Incos 50 apparatus at 70 eV. Proton and carbon-13 NMR
spectta were measuted on a Bruker AM-400 spectrometer with T MS as internal reference. Plant
.material collected in Gansu Province, China, was identified by Prof. Y. R. Ling, South China
Institute of Botany, Academia Sinica. The voucher specimen has been deposited in -our depart-
ment. :

1.  Extraction and Isolatnon

The air dried powdered whole plant of P anemoncides (8. 5 kg) was extracted with 90 %
ethanol by cold petcolation. The solvent was evaporated i vacuo to give a dark-brown syrup (250
g). The syrup was stitred with 1000 ml of 2% aqueous sulfuric. acid and then extracted with
chloroform (1000 m1X 3). Removal of chloroform gave a non-basic fraction {100 g). The non-
basic fraction was chromatographed on a silica gel column and sequentially eluted with petroleum
ether, ethyl acetate and acetone. The residue obtained from ethy! acetate was rechromatographed
on a silica gel column, eluted with petroleum_ether containing increasing amounts of ethyl acetate
(10—40%). The rechromatography gave two crude products which on rectrystallization afforded
-1 (150 mg ) and paraquilegin. (110 mg ). N

2. Identification of Compounds '
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ent-Kauran-16B, 17-diol; colotless needles (petroleum ether and ethyl acetate) ; mp 186—
189 C s [alp'®-71C(c=0.9,MeOH); IR &% (cm™) 3400, 1100, 1040; MS m/z (%) 306
(M*, 0.4), 288 (M*-H,0, 2), 275 (M*-CH,OH, 100), 257 (M*-CH,0H-H,0, 35), 137
(32):; 'H NMR (pytidine-ds); & 0. 78, 0. 83, 0. 98 (each 3H, s, H-18, H-19, H-20), 3.
98, 4.06 (each 1H, d, J=12 Hz, H-17); '®C NMR data; see Table 1.

Paraquilegin ; light yellow needles (EtOAc); mp 246—248C; [a]s'®-34C (c=0. 04,
MeOH) ;IR vl (em™!'),;3600—3200 (OH), 1690 (c=0), 1630 (c=c), 1600, 1530, 1480
(aromatic ring ); EI-MS m/z (%). 468 (M*, 2), 450 (M*-H,0,4), 288 (2) , 275 (8),
194 (3), 180 (26), 163 (100), 137 (5); 'H NMR (DMSO-ds); 60.77 , 0. 82, 0. 98 (each
3H, s, H-18, H-19, H-20),4. 15, 4. 22 (each 1H, d, J=12 Hz, H-17), 7.52, 6. 22 (each
1H, d J=16 Hz, H-8 and H- 7'}, 7.03 (1H, d, J=2 Hz, H-2'), 6. 97 (lH dd, J,=8
Hz, J,=2 Hz, H-6'), 6 76 (1H, d, J=8 Hz, H-5); B NMR ; see Table 1.

Table 1 13C NMR Cl;emlcal Shifts of Compound 1 and 2*

Carbon 2 1 Carbon -~ = - 2 ‘ 1

B | 41.6 (1) 42.2 (1w 16 78.2°(8) - BL5(s
‘2 18: 0 (1) 18.8.(t) B 4 67.8 (1)~ - 66,3 () .t
3. 46 () 42.5(» . . 18 . 33.3.0q) . 38.7.(q)i-
4. 32.8(s)  .33.3(s) s 19, 21.3¢q) . 2L.TQ) . 1o
5 56. 2 (d) 56.2 () .. 20 . 174 (@ . 18.0.Q) <.+
6 20.0 (® 20,7 (O v 12576 L
7 36.7 (1) 37.2 (1) o 115.7 (d)
8 16 448 @ 3 145.5 ()
9 55.5 (d) 57.1 () Iy 148.5 (s)
10 39.9 (s) 39.5 () 5 114. 1 (@)©
11 17.7 (1) 18.6 (t) 6 121.1 (d)
12 26.0 () 26.8.(t) . 7 144, 9 (@)
13 45.0 (d) 46.0 (d) 8 114. 6 (@)=
By 39.3 (v) 40.4 9 166.7 (s)
15 52.9 (1) 53.9 (1)

a) Solvent. pyridine-ds for 1, DMSO-d; for 2.
b,c) Assignments may be interchanged.

3. Hydrolysis of Paraquilegin

A solution of paraquilegin (30 mg ) in 5 / KOH/MeOH (5 ml) was allowed to stand at
room temperature for 48 hours, and water (5 ml ) was theh added. The methahol was evaporat-
ed in racuo. The aqueous solution was extracted with chloroform (5 ml X 3). The chloroform
layer gave a residue which was purified by recrystallization from-a mixture of pétroleum ether
and ethyl acetate (6:4) to afford colourless-needles (12 mg ). mp 184—187°C ; EI-MS and 'H
NMR data were identical with those of 1. The water layer was acidified to pH 3. 0 with 2% sul-
furic acid. The acidic solution was passed through a tiny MCI gel CHP-20p- column first washed
with water then eluted with methanol. The methanol elution yielded another hyderolysis product,
caffeic acid (5 mg); mp 193—195°C; MSm/z (%) .180 (M*,100), 163)M+-OH', 55).

Acknowledgements -

We thank Prof. Y. R. ng for botanical 1dent1f1catlon of P. -anemonoides and Prof Baolin
Li for EI-MS measurements. B S e st

o 820



o1
2]
(3]

(4]

£ % X W

EXR PEEHER B8, BatiiRat, 1979,483,

HEB R ERE G SR RO, AR, AHF AR, 1988, 365,

Kitajima, J. , T. Komori and T. Kawasaki, Studies on the constituents of the crude drug “Fritillariae Bulbus”." 1II.
On the diterpenoid constituents of fresh bulbs of Fritilloria thusbergii Miq.. Chem. Pharm. Bull. , 1982, 30 (11),
3912—3921. " o : ' '
Kitazawa, E. and A. Ogiso, Two diterpene alcohols from Crofon sublyratus. Phyochemistry, 1981, 20; 287—289.

' Aot b R

. 83



