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B E-16- N EZH-15-B(T) (ent-12B-hydroxy-1a, 3a, 7B, 14a-tetraacetoxy-16-
Kauren-15-one ), W S AR 16 0.4%, B/ RUIE B K A ECA, /R % S-180, /b
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X BWERE, FoWAAY, BLERER

MWETE R 20 R Y 0 F I AR 4 BT A = HER, REKEE
RS HBILFERF (Rabdosia bulleyana (Diels) Hara] iz BmEYE, 43
— AT - SRR A Y, AR ENERER (bulleyanin) , ZZEIR
WiE W, EX /NI S-180, AMREKBIKSEE ECA, JNRUFF R K BRI .

BELBEXEE WHBLE) , BRE, BF0.4%, BT 5 8 #: Caus His O3
mp 240—244°C; UVAZL9T238.50m (loge 3.82); IR vEBrem-1, 3445 (B#), 1714
R11650 (5 IFSMERMELIMETIED , 1745, 1730711260 (ZE) . HEHFRBEM
3L £ E1°C NMR $ERHS THEELNRE, SATRE, A\MKRE 24
PBCREE, BARE, —AEBR, WEAERE GRERE 1D .

R A H NMR iR T 8 5.92/15.27 ppm B B A 9% M gDl K T0.82,
0.94, 1LAOWEABBEES, BCE LR AA R E TR AR B-15-2-16- 1
#EALH (ent-15-oxo-16-Kaurene) FH 43, 51.86, 2.00, 2.13, 2.22ppm KM A4 Z
BELEENEROAZHEXE R RN T TS 54.77 (1H, t, I=3H2),
5.10(1H, dd, J=8, 12Hz) , 5.17 QH, t, J=3Hz), 5.31 (1H, bres,); #
BfEEM AP Z B, b 2.94ppm R B ME RH MR RBRE T 1§ $3.70 ppm
HHRHSFHEFE—MIEE,

2.04 ppm WBEEE, ZEATHRYER, REZZERAR, RFESHRER.
B ENR, 3.70 ppm {5 B FIEH B E4.67, HT2.17 ppm W —A LB
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RIEE, FHE85.31 ppm TS SIS K H5.50 ppm 4k, BREL KL H B
B, BlEHRTEERAR, 2.94F 3.70 ppmff B IR, 5.31 ppm BHREFERR
% R % E5.73, 1.49 ppm HERESHARHN1.22 ppm &b, HHSHEREEME
ERREE, RFESH%A. 5.92905.27 ppm AR HRIEHESE, F1.02 ppm 4
FHIM— BB 7# (Hz) pifhBRES, 606679 5.31 ppm B35 B IEE S MM
MBS BES. 20,

p RS A D, ERNEATHEZHEERE £, %3 51,49 ppm ) B
#5.31 ppm JKFEZSH LB AEE, RERNIZLECFRXBE Y Z iR o 1 &
BC1,2,3,7), WPAHEREL.49 ppm {55 H100-Me, 5.31 ppm {55 H14a-H, 2 &
fE 120 i, FTEAZBEERABRRFES THOME, RESIHALLE, HHE
RAE&E S, TUHE4.77 ppm {55 H30-H, 5.10 ppm FE5H7B-H, 5.17 ppmfg
BHlo-H, E, BINFEWSTFEWT T X BR-12B-%%-10, 30, 7B, 14a-J4
ZEE-16- % B -15-K1( 1) (ent-128-hydroxy-la, 3a, 78, l4a-tetraacetoxy
-16-Kauren-15-one 1) , B, HZB®H (1), BEEBLRE), S4=H(VOH
STEHIFE (BRE2) .
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Figure 1. 13C NMR chemical shift of bulle~ B2 BMERKNAEY
yanin and delydrobulleyanin (3 Value in CDCl3) Figure 2. Bulleyanin and its derivatives
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%53.6, HMAIB (Cop Cipy Cio) ¥B T Cofihs6.8%2%54.5 ppm, Cy, fiifl
72,28 %70.1 ppm, C¢ fif1147.13%144.5 ppm,

FEMB AT FER *C NMR i h Cs L3 (BN F % & % 1940, 47040, 2
ppm, FAAKEETFC, AMC AR AR EZBERAEMRRENN (AE 1),

B EMEATED SR, BXELRYERE,

HINEFRIERE KM /2 294, B BHFREERMER, BWAF AR ZHAE,
FTHHANZEBEEM—ABELED, CHE, M, HEik™d (V) Ml
m/z 296; BEBILE (D) FRBAIm /2 2020, Fk R 310, ZBHLH (1) Fm/z 3361,
HeWe s ym /22094, JCABARRRE R TR 1,

1. FWERETEDRESRAALR

Table 1. The comparison of mass spectrum fragmentary ion of bulleyanin and its derivatives

Fragmentary ion (m/z) — Compoungs —

I | 1 1
M+*-2 x HOAc 414 412 416
M*-2 xTTOAc-Ketene 372 370 374
M+-3 xHOAc 354 352 356
M*-3 x HOAc-Ketene 312 210 314
M+-4 xF1OAc, or M* -A ring 294 292 296
M*-A ring-2 x HOAc 174 176
A ring-2x HOAc 120 120

Lo W

¥ 2UH Kofler B MG MR, KRBEIE, %5 %iH Shimadzu UV-210A LR
SEo LML Shimadzu IR-450 B PE . B A Finnigan-4510 5% 3% 42 3 &,
Bt P53 Brucker WH-90 PEFT Jiosb £ 30 A8 #e 3 3% A 80 %2, B TMS A PR,
CDCl, ks, Lo (ppm) BRAFENE,

3.5 kg BINFEZREHH (RAZHRBEBE WA BFREBESTHIRERE
W, FZEASHaZEBmLY2005, UZEER, SHEREREABRECENR
W, ERZEETHAREARTIRYI10g, SEMEH, REKAX, 2, ZRIERE
i, MZEERS s BIBINFIREF 14, AL W ER K. 4%,

1. 5 WLELFEE (bulleyanin) ZFE-CHREL R, B0 R & mp 240—244°Gs
Cys Hyg Oy, I EME%. C, 62.91; H, 7.17; M, 534; LEWH%. C, 63.55 H,
7.28, UVAZLoH938 5nm (loge 3.82); IR vESr em~™!, 3445, 1745, 1730, 1714,
1650, 1260, 1040, MS m/z, 414 (M*- 2 xHOAc), 372 (414-Ketene) , 354 (M*
- 3 xHOAc), 312 (354-Ketene), 294(M*-4 xHOAc, M*-A3f), 279(294-CH,),
174 (M'-A3f-2 xHOAc), 120 (AF-2 xHOAc), 'H NMR (CDCI;) 8. 0.82
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(3H, s, 19-CH,), 0.94 (3H, s, 18-CH,), 1.49(3H, s, 20-CH,), 1.86, 2.00,
2.13f12.22 (%&3H, s, 4 xOAc), 2.94(1H, d, J=3Hz, WA X %W %, 120-
OH), 3.70(1H, br.s, 12B8-H), 4.77 (1H, t, J=3Hz, 3a-H, 5.10 (1H, dd,
J =8, 12Hz, 78-H), 5.17 (1H, t, ] =3Hz, 1a-H), 5.31(1H, br.s, 14a-H),
5.27f15.92 (%1H, br.s, 17-H,), 3C NMR ¥ iEREERAE 1,

2. B EZE (bulleyanin acetate 1) ¥ 200 meg F 11 FE F10 ml ZEF-MgnE (V/V
=1:1) BE&YP, ERT B4 N, HERECBATE, KELHE, BERZ
BiibYr, 295U ZEELRBHRE (1), mp 205—208°C; Cy H, Oy, HEMEY%:
C, 62.54; H, 7.00; M, 576; Sz M 5%, C, 62.88 H, 7.30, IR vEBIcm™1!,
1755, 1743,1738,1726, 1650,1255—1215,1037, MS m/z, 474(M*~-HOAc-Ketene),
456 (M*-2 xHOAc), 432 (474-Ketene), 414 (474-HOAc) , 372 (432-HOAc), 354
(414-HOAc), 336(M*-4 xHOAc, M*-A3), 312(372-HOAc), 294(354-HOAc),
279(294-CH,), 174(M*-A3f- 2 x HOAc-Ketene), 120(A¥~ 2 xHOAc), 'H NMR
(CDCl,) &, 0.82(3H, s, 19-CH,), 0.95(3H, s, 18-CH,), 1.47(3H,s, 20-CH,),
1.86, 1.99, 2.14, 2.17 f12.22 (&3H, s, 5 xOAc), 4.67 (1H, d, J=3Hz,
128-H) , 4.79 (1H, t, J =3Hz, 3a-H), 5.03 (1H, t, J=9Hz, 7B-H), 5.17
(1H, t, J=38Hz, 1a-H), 5.50(1H, br.s, 14a-H), 5.39%15.97 (%&1H, br.s,
17-H,),

.S ELE (dehydrobulleyanin X ) #300 mg #H11%E T10 ml WErk, SRBHE
TEZBHMNEERN, ZERBHERENE, KE—%E, BERECEALEL, WA
SUBBEUBIR S REMAN, WEEI0R, FELE, BEEBEALTY, US%IH
HE5, BRAERLER(L), mp 194—198°C; Cuy Hye Oy HEMY: C, 63.14;
H, 6.81; M, 532 ; LWME%,. C, 62.08 H, 7.01, IR vX%i°lem-1, 1756,
1740, 1732, 1646, 1245, 1036, MS m/z, 490(M*-Ketene), 412(M*-2 xHOAc),
370(412-Ketene), 352(M*~3 x HOAc), 324 (352-CO), 310 (352-Ketene), 292(M*
-4 xHOAc, M*-A3f), 282(310-CO), 277(292-CH,), 267(282-CH,), 253, 239,
'H NMR(CDCl,) § ; 0.81(3H, s, 19-CH,), 0.93(3H, s, 18-CH,), 1.22(3H, s,
20-CH,), 1.88, 2.09, 2.13%12.22 (%&3H, s, 4 xOAc), 4.79(1H, t, J =3Hz,
3a-H), 5.01 (1H, dd, J =6, 12Hz, 78-H), 5.27(1H, t, J =3Hz, 1a-H),
5.73(1H, br.s, 14a-H), 5.39f15.98 (%&1H, br.s, 17-H,), *C NMR¥ER#KE
nE1, : '

4. EWEE LY (dihydrobulleyanin ) ¥200 mg HBINETF 5 ml TAKZEH,
N0.3 ml FEIHAHBEHK (hydrogen donor), 50 mg 5% Pd-C {efkil, BAB L
Pk, TR B A4k (catalytic transfer hydrogenation), 5 /PBYE, 3 4 5
W, WL, 8190 mg Hbi=Y, ARBEALR, BEG4HHKV), mp190—191°C;
Cis Hyo On H B %, C, 62.67; H, 7.51; M, 536; LW %. C, 62.78 H,
7.79, IR v&i°t cm~=*, 3490, '1740, 1707, 1245, 1026, MSm/z, 416 (M*-2 x
HOAc), 388(416-CO), 374(416-Ketene), 356(M*- 3 x HOAc), 314(374-HOA®),
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206(M*-4 xHOAc, M*-AIf), 281(296-CH,), 268(296-CO), 176 (M*-Af-2 x
HOAc), 120(A#F-2 xHOAc), 'HNMR (CDCl,) %, 0.83(3H, s, 19-CH,), 0.93
(3H, s, 18-CH,), 1.02(3H, d, J =7Hz, 17-CH,),1.41(3H, s, 20-CH,), 1.97,
1.97, 2.14, 2.16 (%&3H, s, 4 xOAc), 3.77(1H, bres, 128-H), 4.76(1H, t,
J =3Hz, 3a-H), 5.08 (1H, dd, J =38, 10Hz, 78-H), 5.09 O1H, t, J=2.5
Hz, 1a-H), 5.20(1H, br.s, 14a-H),
i, APEEFSERERAEDES, PESNSAERAEETEIOENE, HIMES

AR TAMENTHE, EREEEE,

& X X W
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THE CHEMICAL STRUCTURE OF BULLEYANIN

Xu Yunlong

(Kunming Institute of Botany, Academia Sinica)

Abstract During the course of our studies on the biologically active consti-
tuents of Rabdosia plants, we examined the etrereal extract of the leaves of
Rabdosia bulleyana (Diels) Hara collected in the Cangshan Mountain, Yunnan,
China. A new diterpenoid having a ent-Kaurene-skeleton, bulleyanin, was
isolated. Its yield is 0.4% of the leaves and it shows tumor-inhibitor activities
for 5-180, ECA, and etc. of mice. The structure of the new compound was
elucidated by spectroscopic and chemical evidences as follows; bulleyanin, mp
240—244°C, Cy Hys Oy, ent-12f-hydroxy-1a, 3a, 7B, 14a-tetraacctoxy-16-
Kauren-15-one (1).

'H NMR data of bulleyanin and its defivatives, 13C NMR data of bulleyanin
and dehydrobulleyanin have been assigned. !*C NMR assignments are based on
a combination of proton noise decoupling, off-resonance decoupling and com-
parison with related compounds,

Key words Rabdosia bulleyana; New diterpenoids; Bulleyanin




