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Antitumor Diterpenoids from Hedychium yunnanense and Their
Photosensitized Oxidation

ZHAO Qing 2HAO Xiao-Jiang™ 3CHEN Yao-Zu *ZOU Cheng 2HONG Xin
Y( Faculty of Pharmacy, Yunnan Traditional Chinese Medical College, Kunming 650200)
2( Laboratory of Phytochemistry, Kunming Institute of Botany, The Chinese Academy of Sciences, Kunming 650204)
3( Department of Chemistry, Lanzhou University, Lanzhou 730000)

*( Faculty of Pharmacy, Kunming Medical College, Kunming 650031)
Abstract Two antitumor active diterpenoids, yunnancoronarin C and yunnancoronarin A, were isolated from
the thyzome of Hedychium yunnanense Gagnep. The former is a new compound, whose structure was deter-
mined by spectra and chemical methods. Yunnancoronarin C could also be obtained from photosensitized oxida-

tion of yunnancoronarin A as a minor product.
Key words  Hedychium yunnanense , yunnancoronarin C, Diterpenoid, Antitumor activity, Photosensitized

oxidation

2% % £ 5} (Zingiberaceae) £ L B Y, 1+ 7
TREZHEE, RIOIYNEZEREPSEHLEE
TS5AMEBELER —H(BHERAFHES), KK
4%t KB 4 M B A A [ R B R 1k 4 3 Bk o S
HH2A AT IRAREESEN HENEY, RN
BT T ok M 28 s R A O AL R, B
hedychenone 84k — R I AP, MG, RIIX
MNZHEP BRI — I F SR r—HEHELEC
(1), KMk RE T EEE, HIAERE
BRACMLAWEELEE A (DM, 8 MTT 35
fE,1 % KB AR B F KT MHEEH, Gy =
1.76 pg/mLo I B ICsy = 7.60 pg/mLo

%% % C (yunnancoronarin C, [ ) X faih
RYo [alp= +27.1° (¢ 0.35, CHCL), EIMS m/e

(%): 332 (M*, 1), 162 (43), 109 (50), 91 (50),
79 (43), 77 (51), 69 (100), 55 (71), 43 (43), 41
(94); B1 HRMS 83| (M + 1) W R 5 L W 2 {8 20
333.197 8, ML AT M1 43 F 3K CpHu O, GHEE N
333.2066), IR /™A EH (3350 cm ') o, A HF
PIBE (1 730 em™') 1 35 5h X4 (3 070, 1 645, 889
em™D)FFEFE, UV 7E 265 nm A BB W (e = 21 900),
XRASMHER S~ HEtH, "H-NMR 1
ARAE—-NTE5EBFREAXFEHRUGB(AE2H
H-11.H-12 #'H-NMR ##E). "C-NMR 875 T o, -
AFPIBE (S 172, 0% ) 5458 (5 98, CH) M 7F
. 1 50 AT 8 IE R AL, B F T 2 45 B 2 B
MIFETE; ILAh, T WY F NaOH /K B o (L1 F
), WRIET 2 FHEENBEER, ¥ 1K NMR

* REEYHRIAYLEABFR LR ZYB T H, Supported by a project of the Laboratory of Phytochemistry, Kunming Institute of Botany, the

Chinese Academy of Sciences.

sx SEIRER AR A, Author for correspondence.
o 9 H1.1000 (Y7 211 272 O HH. 1009 NO 94



58 B OR%. EHELMEEE W RECHEARMNMR 529

BIRSCHHEZEEER A (I).B ()X, =M
I t#2 labdane & — 5, H I B9 A.B K% . C9 fu
WEREeBERRTREL ML —H, Z 51X
ET COMpmEatBERR, ZLEHAR, 1K
R 1 BT, %45 4 5 'H-NMR. "C-MNR X
DEPT.HRMS Z2# &, BRI EAFEZGAERET
WER B R, BPC-NMR 5'H-NMR & © %
Rt R—XRWENREY. C16 RER A
B REERAAR M —FERE, BRI K'H-'H

T 288, K=Y 2 —# 'H-NMR ., PC-NMR
51 Wns—8, w0mExcYR 1 ;FadiEs
I B R 1 FrR o

R 1016 0150
0
() Rr= 15_7

cosy 52 C-'H cosy B3, 3% I #'H-NMR & " C- 0
NMR $E 5 I A I #47 HE, % T 8 (m Rr=
NMR $(4E/E TIHE (% 1 % 2), 3 HMBC & 1E
Ti#—HIESE(F 3), 1 a1 ~ M
Fig.1 Structures of compound [ ~ 1
#1 —# 1. .IFIMHC-NMR iEHE
Table 1 '>C-NMR data of diterpenes I , T and Tl
C I I i C 1 I I
1 43.8(v) 43.7(v) 43.7(1) 11 143.1(d) 122.2(d) 135.9(d)
2 19.1(v), 19.2(1) 19.3(1) 19.2(1) 12 123.1(d), 123.0(d)  127.3(d) 121.0(d)
3 43.9(1), 44.0(v) 44.1(v) 4.1(v) 13 161.3(s) 124.3(s) 129.4(s)
4 34.5(s) 34.4(s) 34.4(s) 14 115.7(d) 107.6(d) 142.6(d)
5 56.5(d) 56.9(d) 56.8(d) 15 172.0(s) 139.9(d) 69.5(1)
6 68.8(d) 68.9(d) 68.9(d) 16 98.0(d) 143.2(d) 72.2(s)
7 46.1(1) 46.6(1) 46.5(t) 17 112.4(t), 111.9(t) 111.5(¢) 111.8(t)
8 144.6(s), 144.8(s)  146.0(s) 145.3(s) 18 33.5(q) 33.6(q) 33.5(q)
9 62.5(d) 61.9(d) 62.6(d) 19 23.9(q) 23.8(q) 23.8(q)
10 40.4(s), 40.6(s) 40.2(s) 40.3(s) 20 18.1(q) 17.9(q) 18.0(q)
F2 %1 .0MIKHNMRERE
Table 2 'H-NMR data of diterpenes I , I and K
H I I .|
H-6 4.47(br.s) 4.38(d, J=1.6 Hz) 4.36(br.s)
H-7 2.41(s), 2.36(s) 2.39(d, J=2.9 Hz) 2.36(d, J=2.6 Hz)
H9 2.46(d, J=10.4 Hz) 2.43(d, J=9.8 Hz) 2.38(d, J=10.1 Hz)
H-11 6.61(dd, J=10.4, 15.8 Hz), 6.01(dd, J=9.8, 6.91(dd, J=10.1,
6.58(dd, J = 10.4, 15.8 Hz) 15.7 Hz) 15.8 Hz)
H-12 6.24(d, J=15.8 Hz) 6.20(d, J=15.7 Hz) 6.10(d, J=15.8 Hz)
H-14 5.80(s), 5.79(s) 6.53(s) 7.16(s)
H-15 7.33(d, J=1.52 Hz) 4.78(s)
H-16 6.31(s), 6.27(s) 7.34(s)
H-17a 4.63(s),4.75(s) 4.78(s) 4.74(s)
H-17b 4.92(s) 4.91(s) 4.89(s)
H-18 0.99(s) 1.00(s) 0.97(s)
H-19 1.20(s) 1.23(s) 1.19(s)
H-20 1.15(s), 1.16(s) 1.14(s) 1.14(s)
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Table 3 2] and 3] C-H couplings observed through an HMBC
experiment
'H signal 2] C-H coupling 3] C-H coupling
H-6 - C-8 C-10
H-7 c6 C8 Ccs5 C9
H9 Cc8 C-10 C-11 C-12 C20
H-11 - C-13
H-12 C-13 C9 Cl14 Cl6
H-14 C-13 C-15 C-12 C-16
H-16 - C-14 C-15
1 XBEHS

BiBE 3L 3R Y61 A Bruker Am-400 #8 5 8 35 4R
X 5E , CDCLy ¥ ; F i A Finnigan-4510 % i #%
LW E ,ELIR, 70 eV; ®4r P A VG Autospec 300
R LB %E , FAB 18 ; 21 #5635 A Perkin-Elmer 577
4336 6 BE AW 52, R PR MR R SRR
210A B4y 606 8 13 ; BE 6 WXG-6 & B 3
e
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{35 4¥ ( Hedychium yunnanense Gagnep.) i H R
FEWEER, TE2.7kg, FHEH S%LEHER
3, AHREBHFOEF 17045, M 140 g BRE,
AAEMBAMELRR 3K, AHRER 107 g5
o ¥iEAmS 200 g HEERIR A, IKIKA A B,
AWHBE-ZRZEE(3:1) FERRE,HH AB.C=
AMEH. B 29.8 g, ZRERHEEN, AMB-ZR
ZEERBEERE L, 7E 301 B H B E 4.32 g AR
Y, 2R E R (S-ZRZ B 5: 1, /M-R
WA 30:1; M-8 80:1),B3 I 211 mg (0.01%),
A 55.6 g, RREREEN(GMBE-ZRIE), &
20:1 B35 8 8.33 g WRY, BEEAERE

W(GEMB-Z2MZBE40:1), 83801 213 ¢

(0.08%) o
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B 2.00 g I % F 300 mL 7 B, INA 50 mg
EEOCEEULH) ,ER X T TEHRKRM 1 h, HTH
P RAYAREESB(AHR-ZRZEE), /2
A.B.C.D.E HM&4, @6 D A TLCHE I 8
HTE, 484 D ¥ T 150 mL CHCL, A 150 mL 0.05
mol/L NaOH % B, /K2 100 mL CHCly ¥ ¥,
43 CHCL B, kst ZE Ptk ETHEM, BRNARR
WA TICKRBAR 1 ,%W I A& CHCL B, KE
Fivk HCl B84L = pH 4 J5 , L4 200 mL Z R ZERZE X,
ZRMZBERKEZERHE, ETHN,BH 116 ng
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