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A New ent-Kauranoid from Isodon ternifolius
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Abstract: A new en#-kauranoid named rabdotemin H (1) was isolated from the aenal part of fsodon ter-
rafolws and s astructure was determined by the spectoescopic methods.  Five known ent-kaurane diterpe-
notds, rsodonal (2), longikaurin A, E. G (3—5) and effusanin E (6}, 1ogether with luteolin (7). api-
gernn (8Y, c-amyrin (%), ursolic acid (10} and 2e-hydroxy-urselic acid (11) were also reported in this
paper .
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Isoelun ternifolius (D, Don) Kudo, a peremnial herb or shrub mainly distributed in Yunnan,
Guizhou. Guangdong and Guanga Provinee, has been used to treat dysenteric enteritis, pharyngitis,
tonsillitis ete (Wu et af, 1977). A senies of enr-kaurane diterpenoids from this plant have been report-
ed previously {Sun et af . 1982; Takede et ol, 19M); Takeda et al, 1994). COur re-investigation on
this plant led to the isolation of a new ent -kaurane diterpencid, rabdoternin H (1) and ten known com-
pounds, isodonal (2} (Sun ez af. 1982). longikaurin A {3} (Takeda ez ol, 1988a), longikaurin E
(4) (Sun et @, 1982). longikaurin G (8) {Takeda ¢t ol . 1988b). effusenin E (6} (Wang et al.
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1989), luteolin (7) { Markham et «l, 1978), apigenin (8) { Markham ez al, 1978), c-amyrin
{9) {Mahata et e, 1994), umsolic acid (10) and 2e-hydrmxy-ursolic acid (11).

Rabdoternin H {1}, colotless needles, showed an EIMS molecular ion peak at m/z 390 in ac-
cordance with the formula C,, H,,0,, which was confirmed Ly analysis of its € NMR (DEPT) spec-
tra. It possessed an exo-methylene group conjugated with a carbonyl group on a five-membered ring
from the following spectral data: UV Ava®nm: 232.0: IR +%em™': 1712 and 1648; 'H NMR: 3
5.95 and 5.33 {each 1H, brs): "CNMR: 8 118.3{CH.). 151.4 (C) and 202.5 (C). In addit-
ion to the above-mentioned signals, the ™ C NMR spectrum also showed the presence of an acetoxyl
group. two methyl, seven methylenes (including two oxygenated ones) . four methines { including one
oxvgen-bearing one ) . three quaternary carbons and a lactone carbonyl group. With consideration of
the types uf diterpencids in the fsodon genus, these facts indicated that 1 was an ent-kauranoid.

There were no correlations between H— 5, H-6 and C-7; H-1 and C— 7 in HMBUC spec-
trum, which indicated the basic skeleton of 1 was 6. 7-seco-spiro-lacton- ent-kauranoid. The NOE
effects (H - 20a with Me — 19, H — 58 with H - 93} also confirmed the presumption. On the basis of
'"H-"H COSY spectrum, a hydmxyl was assigned to €~ 6. The acetoxyl was assigned to C - 1, be-
cause the methine at & 77.1 {C - ) and the correlation between H— 1 and the ester carbonyl at 8
170.2 in HMBC spectrum were observed. The acetoxyl group was judged to he a-orientated duoe to the
ohservation of NOE effects between H— 1 and H- 53, H- 11. In conclusion. rabdoternin H (1)
was elucidated as le-acetoxy-6-hydroxy-0. 7-seco-ent-kaur- 16-en-15-one-7, 20-olide.

Compounds 2 - 9 were identified as isodonal (2). longikaurin A, E, G (3~5)., elfusanin E
{6), lutrolin (7). apigenin (8), a-amyrin {9), umoclic acid {10) and 2e-hydroxy-ursolic acid
{11}, respectively, by comparing their physical and spectral data with those reported in the literature.
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Experimental

General Melting poinl was measured on an XRC — 1 micro melting point apparatus and uncor-
rected . Oplical rotation was taken on a SEPA — 300 polarimeter. TR spectral data was measured on a
Bio-Rad FTS — 135 spectrometer with KBr pellets. LV wpectra was obtained on a UV 210A spertrome-
ter. NS spectra were recorded on a VG Auto Spec-3000 spectromeler. NMR specira were run on a
Bruker AM — 400 and a DRX — 500 instrument with TMS as internal standard.

Extraction and Isolation Plant matenal was collected in Malipo County of Yunnan Provinece in
October, 1994, and identified as Jsodon ternifolius {D. Donl Kude by Prof. Zhong-Wen Lin. A
voucher specimen was depasited in the Laboratory of Phytochemistry, kunming Institule of Botany,
Chinese Academy of Sciences.

The air-dried and powdered planis (8.0 kg) were extracted with 70% acetone al toom tempera-
ture for 3 days each time. The extraci was concentrated and fillered, and the filtrate was partitioned
with petroleurn-ether and EtOAe successively., The FtOAc extract ( 109 g) was subjected to column
chromatography on a Si gel columm and eluted with CHCI, contarning increasing amounts of Me, 0O sys-
tem by give six fractions (VD) | Fractions I-V were further punified by repeatsd colunm chromatogra-
phy v Si gel and recrystallization to vield compounds 1 {23 mg). 2 (2l mg), 3 (37 mg), 4 {35
mg)l, 5 (483mg). 6 {1.2g). 7 (21 mg}, 8 (Il mg), 9 (23 mg}. 10 (5g) and 11 ( 137

mg) .
Table 1 'H, "C NMH. 'H-'H COSY and HMEC Jata of L o CsDsN

T NME ¢ 125 MHz: '"H NMR 500 Hz! HMEC
C B ol H 2 tmult. J in He! COSY {Hw)
1 7710 12 5.0l (m} 2 0. DAc
2 4 0 2a, @ 188 (m) 1, 3 1.3
3 0.0 (1! 3o, 138 tm) 2 1.2, 4
3 139 1a) SR L7 (b s) Gu, Bb 4, 6
5 3.6 (d) ba 3,83 (overap) 5. 6b 4. 5,10
& SE 9 (1} ah 3RO (overlup) 5. éa 4, 5. 10
7 170.9 (s} 93 320 id, 13D e 1, 5. 7,8 9 10, 1. 12, K4, 15
3 SE T (s Ha L 40 (m) 9. 113 E. 9. 12
9 42.3 iy 1R .65 () 1a .9, 10. 12, 13
10 444 (q 12a L 99 tm) 128, 13 9. 11. 13, 4. l&
11 17.9 (1 123 L34 (m) 12a 14, 1&
12 0.2 13a 2,91 (m} 12q, 144 4, 11, 15, L. 17
13 33.3 (Jd: 1da 2,15 toverlap) 1443 7. B, 9. 120 13,15
4 2 145 254 (dd, 4.4, 1220 130, lda 8. 9. 12 13 15. 16. 17
15 2.5 (s 17a 5.95 (brs} 17b 13, 15, 16
15 151.4 (s} 17h 5,33 (hes) 17 13, 15
7 s 3 Me — 18 0.99 (.} 2,4, 5. 19
13 a5 i Me — 14 0.78 (s} . 4. 5,18
19 236 (q: 0a 5.12 (ABd, 12.2) 0h 1. 7. 9
0 B9 (L} 20h 4. B (ABd, 12.2) Ma 1. 9
QAc 170,12 (), 21 5 {q)  DAc 217 (s} i

Rabdoternin H (1), Gy, Hy O, colorless needles { MeOH}; mp 246 - 248°C; o] ® +36.3°
(¢ 0,903, MeOH); UV X nm (loge): 232.0 {3.877: IR & em™': 3415, 2048, 1740,

1712, 1648, 1447, 1407, 1366, 1293, 1267. 1233, 1188, 1046; EI-MS (70eV) m/z (%)
390 M]' (78), 362 (18), 348 (I5), 330 [M-AcOH]* (23}, 312 (20), 284 (21). 257
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(30), 239 (26}, 227 (31), 192 (16), 178 (31), 133 {48), 119 {40). 105 (69}, 91
(100), 81 {65}; 'H and "“C NMR data see Table 1.

Isodonal 2}, Cy,Ha (), : colorless needles (MeOH): EI-MS (70eV)} m/z (% ): 404 [M]*
(25), 386 M-H, 0]  (9), 344 [M-AcOH]" {100), 326 [ M-AcOH-H,0]" (12}, 316 (28),
298 (23). 270 (20}, 245 (R7), 227 (57) 217 (52). 149 (67}, 81 (70): ‘H NMR (500 MHz,
C,D;N} 8: 10.01 {1H. d, J=1.8Hz, CHO), 6.03 and 5.40 (each IH. s, H, —17), 5.51
(1H, m. H- 1B}, 5.44 and 5.22 (each 1H, ABd., J=12.4Hz. H,-20). 4.4]1 (1H, m. H
—1la). 2.93(IH, d. J=4.5Hz. H-58), 2.15 {3H, s. OAc). 0.98 and 0.95 { each 3H,
s, 2xMe); PC NMR (125 MHz, C,I;N) 3: 204.9 (d, C-6). 200.8 (s, C-15), 170.3
(s, C=7). I50.6 ts, C=16), 119.3 ¢t, C-17}, 76,0 {(d, C~13, 67.1 (1, C-20),
65.2(d. C-11). 61.2(d., C-35), 58.5(s. C-8), 46.8(d, C-9}, #4.6 (s, C-10),
4.4 (1, C-121, 40.2 (x. C-3), 34.6(d, C-13), 34.5(s. C-4), 33.2 (q. C- 18},
29.9 (t, C-14), 24.5(gq, C-19), 24.4 (1, C-2}, QAc: 170.3, s, 21.4, q.

Longikaurin A {3}, C,,HyOs; oolordess needles {MeOH}: EI-MS {(70eV ) m/z (% ): 348
[M1* 83). 330 [M-H,0]* {(35), 319 (16}, 302 (45), 284 {22), 269 {20), 217 (39),
177 (36). 167 (600, 151 {83), 133 (43}, 109 {58), 85 (68}; 'H NMR (500 MHz, C,D.N)
&: 6.86 {IH, d. J=10.0 Hz. OH- 68}, 6.26 and 5.50 (each IH, s, H, —17}, 5.11 (IH,
s, H-14e), 4.16 (IH. dd, J=10.0, 6.3 Hz, H-6a), 4.13 and 3.93 {each 1H. ABd, ]
=10.0Hz, H,-20). 3.15(IH, d, J=9.5Hz, H-13a). 1.23 and 1.04 {each 3H, s, 2x
Me); “C NMR (125 MHz, C,DsN} 3: 208.8 (s, C—15), 153.0(s, C-16}, [19.6{y, C-
17). 9R.4 (s, C-7), 74.2(d, C-6). 73.6{d. C-14), 66.3 (1, C-20), 62.7 (s. C
-B), 60.8(d, C-9), 532.5(d. C-5), 43.9(d, C-13), 41.5{1, C=3), 36.5¢(s. C
-10), 34.0 (s, C-4), 33.7(q, C-18), 30.7 {t, C-1). 30.2 (1, C-12), 22.4 (q.
C-19), 19.0 (x. C-11), 16.7 {t. C-2).

Longikaurin E (4). C.. Hy, O,: ocolorless needles ( MeOH); EI-MS (70eV) m/z (% ): 390
TM]™ (1000, 372 [M-H,0]" {4}, 330 _M-AcOH]~ (35). 312 [ M-AcOH-H,0]" {(30),
284 (27). 269 (I18), 255 (13), 227 (10}, 213 (14), 200 (16), 179 (16}, 151 {35). 120
{24); 'H NMR (500 MHz. C.D;N} 8: 6.61 (1H, d. J=11.0Hz, OH-68}, 5.99 and 5.30
{each 1H. s, H; -17), 5.43 (1, t, J=4.5Hz, H~-11B), 4.40 and 4.22 {each 1H, ABd,
J=9.2Hz, H, -20). 4.30 (1H, dd, J=11.0. 7.5 Hz, H- 6e), 2.07 {3H, s, OAc).
1.28 and 1.06 {each 3H. s, 2x Me); “C NMR {125 MHz, C,DsN) §: 209.7 (s, C~15),
153.1 (s, C-16}, 117.2 (1. C-17%, 96.2 (s, C-7), 75.0(d, C-6). 68.8 {d, G-
11). 68.7 (v, C-20), 60.1(d, C-9), 59.2 (s, C-8), 53.4(d, C-5), 41.7 (¢, C-
3), 33.0¢1. €-12), 37.2¢(s, C-10), 34.5(r. C-1), 34.2(q. C-18), 33.9(s, C
~4). 31.2(d, €C-13), 27.7 (. C~14), 228 {q. C-19). 18.8 {v. C~ 2}, OAc:
169.8, =, 21.6. g.

Longikaurin G (8}, CuHy O,: colurless needles {MeOH): EI-MS (70eV) m/iz (%) ; 364

.. ¥ wE.
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Mt o681, 346 [M-H.O]- (510, 328 ¢12), 315 (31). 300 17). 269 (10). 2I5 (17},
175 (24), 167 (42), 151 (693, 136 (36), 123 (43), 109 (57), 85 (100), 69 (74): '
NMR 1500 MHz, C;DN}a: 6.79 (IH, d, J=11.0Hz, OH-63), 6.39 (1H. s, H- l4a),
6.27 and 5.50 (each 1TH, -, H, - 17}, 5.16and 4.7¢ (1H, ABd. J=8.6Hz, H, -20), 4.40
{(IH, m, H-118), 4.3l {1H. dd, J=7.5, 1l.0Hz, H-6«). .40 (1H, d, J=7.5 Hz.
H-58), 1.32 and 1.11 (cach 3H, =, 2xMe): “C NMR (125 MHz. C.D,N) 8: 209.4 (s, €
— 131, 1835 fs, C-168)., I8 T (t, C- 171, 989 (s, C-Ti. 751 (d, C-14}), T2.5 (d,
C-6), 8.2 (t. C-20), 65.2(d, C-11), 63.0s, C-8), 60.0{d, C-9), 56,4 (d, C
-5), 43.5(d, C-13}, 2.7 (¢, C—12}. 41.5 (1. €-33, 37.6(s, C-10). 34.6(q, C-
18). 34.01(s, C-4), 31.2 01, C-1%, 23.0(q, C-19), 19.0 (1, C-2),

Fffuzsanin E (671, 4 Hyi 1Y+ colorless needles ( MeOH ) EI-MS (70e¥ ) m/z (%) : 364
[M]™ (76), 346 [M-H,O_* (R). 300 (8), 285 (10}, 267 (9}. 259 (10), 229 (12),
(16), 179 (181, 161 (31), 149 {24}, 135 (30}. 12I (42y, 107 (45), 95 (50), &5 (75);
'"H NMR (500 MHz, C;ELN} 8: 6.88 (1H. d, 1= 11.0 Hz. OH - 63), 5.95 and 5.28 (each
IH, ~, H, - 17), 5.18 and 4.37 {each TH, ABd. J=9.4 Hz, H; ~-20), 4.57 (1H. hrs, H
- 113}, 4.33 (1H. dd, J=11.0, 7.0Hz, H-6c)., 3.87 {1H, dd, J=10.0, 6.2 Hz, H-
1), 3.68¢1H, d. J=11.6 Hz, H-14a), 1.31 and 1.12 {each 3H, =, 2x Me): "C NMR
{125 MHe, C;PoN) &: 2114 (s, - 15}, 154.5 (s, C-16), 115.3 {1, C-17), 96.3 (s,

C-7), 75.4(d, C-13, 73.5( C-6)., 67001, C—11}, 65.7 (1. C-20), 60.9 {d.
C-51. 60.0(=s, C-8), 55.11 C-9), 43 1 (s, -1, 3@ 4{t. C~3and 12). 34.9
(g, € — 18}, 34.01(s, (.—-4), 33.80(d, C-13}. 294 (r. C-2), 27.1 (1, C-14). 22.5
(q. C-19).

Luteolin (7). G H,Op: vellow powder; ELMS (70e¥) m/z (% ): 286 [M]' (100},
258 1203, 229 (10), 153 [A, +1]° t30). 134 [B, ] (16). 69 (I5). lts 'H and ¥ C NMR
data are consistenl with those of luteolin reported in the literature ( Markham er of . 1978).

Apigenin (8). C.H,, O vellow powder; EI-MS (70eV) m/z (%) 270 _M]~ (100),
242 (31), 213 (7). 1S3 LA +1]7 (313, 121 [B,]" (35). 96 (11), 69¢26). Its'H and
C NMR data are ¢comsistent with those of apigenin reported in the literalure ( Markham et of . 1978).

o-Amyrin (9}, C,Hy (5 white powder; EI-MS (70eV) miz (%) 426 M ' (18}, 411
(4), 218 (1000, 203 (27). 189 (16). 161 (), 149 (20). 135 (21), &1 (24), 69 (33},
55 (37). Its 'H and " C NMR data are consistenl wilh those of a-amyrin reported in the literature
{Mahato et of . 1994) .

LUrsolic acid (100, €3 HiUyy while powder; EI-MS (70eV) m/z data and Rf value on TLC
are consistent with those of authentiv samiple.

Za-Hydroxy-ursolic acid (11}, CyuHg(y: while powder; EI-MS (70eV) m/:z data and Rf val-

ue on TLUC are consistent with those of authentic sample.

d,
d,
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